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Isotopically enriched HgO standards were used to syn-
thesize CH3

200Hg+ and C2H5
199Hg+ using Grignard re-

agents. These species were employed for isotope dilution
GC-ICPMS to study uptake and biotransformation of
ethylmercury in mice treated with thimerosal, (sodium
ethylmercurithiosalicylate) 10 mg L-1 in drinking water
ad libitum for 1, 2.5, 6, or 14 days. Prior to analysis,
samples were spiked with aqueous solutions of CH3

200-
Hg+, C2H5

199Hg+, and 201Hg2+ and then digested in 20%
tetramethylammonium hydroxide and extracted at pH 9
with DDTC/toluene. Extracted mercury species were
reacted with butylmagnesium chloride to form butylated
derivatives. Absolute detection limits for CH3Hg+, C2H5-
Hg+, and Hg2+ were 0.4, 0.2, and 0.6 pg on the basis of
3σ of five separate blanks. Up to 9% of the C2H5Hg+ was
decomposed to Hg2+ during sample preparation, and it
is therefore crucial to use a species-specific internal
standard when determining ethylmercury. No demethyl-
ation, methylation, or ethylation during sample prepara-
tion was detected. The ethylmercury component of thime-
rosal was rapidly taken up in the organs of the mice
(kidney, liver, and mesenterial lymph nodes), and con-
centrations of C2H5Hg+ as well as Hg2+ increased over
the 14 days of thimerosal treatment. This shows that C2H5-
Hg+ in mice to a large degree is degraded to Hg2+.
Increased concentrations of CH3Hg+ were also observed,
which was found to be due to impurities in the thimero-
sal.

The difference in toxicity of various mercury species1 makes
it important to determine the atomic and molecular forms of

mercury in tissues after acute and chronic exposure. Since organic
mercury compounds might be transformed to Hg2+ in the tissues,
it is of interest to study the temporal aspects of transport and
transformation of various mercury species.

Organic mercury compounds, primarily CH3Hg+ and C2H5Hg+,
were introduced as agricultural fungicides at the beginning of the
20th century, but after a series of accidental mercury poisonings
with fatal outcome2 and evidence of environmental hazards,3

alkylmercury compounds were discontinued for agricultural use.
Paradoxically, until recently, C2H5Hg+ in the form of thimerosal
(sodium ethylmercurithiosalicylate) was added (0.003-0.01%) to
several medical preparations for antimicrobial purposes.4 Then
in 1999, the U.S. Public Health Service (USPHS) and the American
Academy of Pediatrics (AAP) issued a joint statement5 in which
they identified thimerosal as a widespread source of organic
mercury exposure in infants/small children and recommended
that it should be reduced or eliminated from childhood vaccines.
It has been estimated that an infant might be exposed to ∼200
µg of Hg (as C2H5Hg+) during the first 6 months of life through
vaccinations.4 The effect of childhood C2H5Hg+ exposure has not
been systematically studied, but the qualitative effect is thought
to be similar to that of methylmercury,4 which in sufficient doses
causes widespread damage to the developing central nervous
system.6 Recently, the Immunization Safety Review Committee
of the U.S. Institute of Medicine stated that the hypothesis7,8 that
exposure to thimerosal-containing vaccines is associated with
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§ Linköping University.

(1) Templeton, D. M.; Ariese, F.; Cornelis, R.; Danielsson, L. G.; Muntau, H.;
Van Leeuwen, H. P.; Lobinski, R. Pure Appl. Chem. 2000, 78, 1453-1470.

(2) WHO. Environmental Health Criteria 1, Mercury, International Program on
Chemical Safety; World Health Organization: Geneva, 1976.

(3) Swedish Expert Group. Methylmercury in Fish, A Toxicological Epidemiologi-
cal Evaluation of Risks; Nord Hyg Tidskr 4 (suppl), 1971, 19-364.

(4) Ball, L. K.; Ball, R.; Pratt, R. D. Pediatrics 2001, 107, 1147-1154.
(5) Public Health Service, U.S. Department of Health and Human Services,

American Academy of Pediatrics. Morb. Mortal. Weekly Rep. 1999, 48, 563-
564.

(6) Clarkson, T. W. Crit. Rev. Clin. Lab. Sci. 1997, 34, 369-403.
(7) Bernard, S.; Enayati, A.; Roger, H.; Binstock, T.; Redwood, L. Mol. Psychiatr.

2002, 7, S42-S43.
(8) Bernard, S.; Enayati, A.; Redwood, L.; Roger, H.; Binstock, T. Med. Hypotheses

2001, 56, 462-471.

Anal. Chem. 2003, 75, 4120-4124

4120 Analytical Chemistry, Vol. 75, No. 16, August 15, 2003 10.1021/ac0342370 CCC: $25.00 © 2003 American Chemical Society
Published on Web 07/11/2003




