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Abstract — Concentrations of glycolysis and Krebs (citric acid) cycle metabolites were measured in
the tail tissues of mosquitofish (Gambusia holbrooki, Girard 1859) in response to exposure to 0.86
mg/L Hg (as HgCl,) for 28 h. Substrate and product concentrations were compared between al-
lozyme genotypes at two loci (glucosephosphate isomerase-2 and malate dehydrogenase-1) to de-
termine whether allozyme genotypes in mosquitofish were differentially inhibited by mercury.
Mercury treatment, regardless of allozyme genotype, caused decreased concentrations of glucose-
6-phosphate (—27%) and lactate (—27%). Mercury treatment led to increased concentrations of ma-
late (+33%) and oxaloacetate (+28%). Increased Krebs cycle activity could have been a response
to greater energy needs associated with maintaining homeostasis under stressful conditions. There
was no evidence of differential inhibition of allozymes at either locus. Fish of genotype Gpi-2%/3%
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exhibited an overall increase in glycolytic activity in response to mercury treatment.
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INTRODUCTION

Measurement of allozyme genotype frequencies
is receiving increased attention as a method for
identifying populations affected by pollution
events. Allozymes, allelic variants of an enzyme,
can be used to monitor the genetic characteristics
of a population. One explanation for the observed
changes in allozyme frequency associated with pol-
lution is that allozymes differ in their sensitivity to
inhibition by the pollutants. Lavie and Nevo [1]
suggested that copper and zinc differentially inhib-
ited the activity of glucose phosphate isomerase
(GPI) allozymes in a marine gastropod, resulting
in differential survival under acute exposure. Cha-
gnon and Guttman [2] suggested a similar mecha-
nism to explain differential survival of mosquitofish
(Gambusia affinis) exposed to copper and cadmium.

Diamond et al. [3] observed differential survival
of mosquitofish exposed to inorganic mercury that
they related to allozyme genotypes at three loci:
glucosephosphate isomerase-2, Gpi-2; isocitrate de-
hydrogenase-1, lcd-1; and malate dehydrogenase-1,
Mdh-1. Specifically, fish expressing any of the fol-
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lowing genotypes exhibited significantly shorter
times to death than other genotypes: Gpi-27%/%8,
[cd_]ll-‘lfﬂd’ Mdh-1 IOO;‘[DO’ and Mdh_]nanls. Dia-
mond et al. [3] suggested that differential inhibition
of these allozyme forms could have caused the
early demise of fish expressing these forms. How-
ever, in a related study, Newman et al. [4] demon-
strated that mosquitofish expressing the Gpi-23%/
genotype were also most susceptible to poisoning
by arsenate, suggesting that this genotype is sensi-
tive to stress, regardless of the toxicant.

This study tested the hypothesis that differen-
tial inhibition of GPI and malate dehydrogenase
(MDH) allozymes occurred in mosquitofish ex-
posed to inorganic mercury. A physiological ap-
proach was used in which the concentrations of the
substrate and product of each enzyme were mea-
sured in the tail tissues. This approach allowed an
evaluation of the allozyme response to the toxicant
stress both in relation to other biochemical path-
ways and in relation to the whole-animal response
to mercury exposure. If specific inhibition of one
of these allozymes occurs, then a greatly increased
concentration of allozyme substrate should result.
For example, in the case of aconitase inhibition by
monofluoracetate, up to a 350% increase in citrate
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