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Summary

Experiments were conducted to study the effect of goldthioglucose (GTG) upon the processes associated with lipid
peroxidation. The glucose-6-phosphate dehydrogenase activity (G6PD; E.C.1.1.1.49) in red blood cells (RBC) and the
amount of malonaldehyde precursors (MDA) per gram of brain, liver and kidney were determined. Adult mice
received i.p. injections for three consecutive days of either saline (controls) or GTG dissolved in saline, in a dose of
0.10 mg.g" or 0.15 mg.g" b.w. In mice receiving higher dose of GTG the G6PD activity was significantly increased
(349.38+17.46 mU.10® RBC compared to 258.2+14.46 mU.10° RBC in control animals). The content of MDA
precursors rose significantly from 4.840.81 pmol.g” of the liver in controls to 8.12+1.41 pmol. g ! and 7.8840.51
pmol.g”’ and from 18.71+1.01 pmol.g" of the kidneys in controls to 24.25+1.25 pmol.g” and 24.88+1.7 pmol.g’
respectively. The GTG-induced higher levels of MDA precursors and increased G6PD activity in RBC corresponds to
the rise in lipid peroxidation and its participation in producing the lesions after experimental and therapeutic use of
gold-containing substances seems possible.
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The ability of goldthioglucose (GTG) to produce
experimentally necrotic lesions in the murine
hypothalamus with subsequent hyperphagia (Marshall et
al. 1955) and lesions, e.g. in the liver and myocardium
(Simkova et al. 1971) has long been known. GTG is still
of interest as an important model of food intake
regulation (Blair et al. 1996, Malaise 1997) and in anti-
rheumatic therapy as an anti-inflammatory agent (Stein
1987, Laurence and Bennett 1996). In therapeutic use,
different toxic effects were also described in as many as

30 % of patients (Laurence and, Bennett 1996), but the
reasons for the production of lesions by gold-based
substances are not clear. The biological and biochemical
properties of cells can be impaired by increased
peroxidation in cell membranes (Gutteridge 1995) with
changes in the defense mechanisms induced by gold (Hu
et al. 1988a,b). This paper considers the in vivo GTG
effects on the cytosolic protective enzyme activity and
lipid peroxidation evaluated according to the amount of
malonaldehyde precursors and the activity of the first
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enzyme of the pentose cycle, glucoso-6-phosphate
dehydrogenase (G6PD), involved principally in RBC
antioxidative protection (Pacin et al. 1991).

The activity of G6PD (E.C.1.1.1.49) in RBC
was analyzed by Boehringer Mannheim tests. The
peroxidative state of the liver, kidneys and the brain were
considered in relation to the level of substances reacting
with thiobarbituric acid, such as malonaldehyde (MDA)
precursors, expressing on a larger scale the amount of
MDA (Uchiyama and Mihara, 1978). Three groups of
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Fig. 2. Malonaldehyde precursors = 25
(MDA) in the liver and kidneys of LE:} 20
mice after goldthioglucose (GTG) 4 ‘
injection, expressed in pmol.g’ + § 1s -
S.EM. of tissue. Animal groups in g 10
the experiments: controls (1), mice :' 5
after injection of GTG in a dose of E 0

0.10 mg.g'(2) and 0.15 mg.g’(3).
** P<().001 *P<0.05.

In the GTG-treated mice, G6PD activity of RBC
rose dose-dependently from 258.20+14.46 mU.10° RBC
in the controls to 298.60+16.20 mU.10° RBC and
significant values of 349.38+17.46 mU.10° RBC
(P<0.001), respectively (Fig. 1). The MDA precursors
increased in the liver from 4.8040.81 pmol.g” in the
controls to 8.12+1.41 pmol.g” (P=0.05) and 7.88+0.51
umol.g”" (P<0.01), respectively, and in the kidney from
18.71+1.01 pmol.g’ in the controls to 24.25+1.25
umol.g’ (P<0.01) and 24.88+1.77 pmol.g’ (P<0.01),
respectively (Fig. 2). The RBC count decreased dose-
dependently from 7.42+0.20 . 10° RBC in controls to
6.4140.36 . 10° RBC and 6.4510.32.10° RBC,
respectively (P<0.01), with unchanged RBC osmotic

six ICR adult male mice each received i.p. injections for
three consecutive days of either saline (controls) or GTG
dissolved in saline, in a dose of 0.10 or 0.15 mg.g" b.w.
Samples for analyses were removed under ether
anesthesia two hours after the last GTG or saline
injection. The RBC count and osmotic resistance were
estimated by standard methods. For statistical evaluation,
analysis of variance and the t-test were used for
comparison of mean values + S EM.

Fig. 1. Activity of glucose-6-
phosphate dehydrogenase (G6PD)
in red blood cells (RBC) expressed
in mU10° RBC + S.EM. after
goldthioglucose (GTG) injection in
Animals

mice. groups in  the

experiment: controls (1), mice after
injection of GTG in a dose of 0.10
mg.g'(2) and 0.15 mg.g™l (3). **
P<0.001.
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resistance. The increased level of MDA precursors in the
liver and kidneys of the GTG-treated mice, as in sheep
exposed to emissions predominantly of fluorine and
mercury (Michnova et al. 1997), can be related to the
metal accumulation and/or way of metal excretion. This
assumption is supported by several observations. There is
a high level of mercury in the liver and kidneys of
animals exposed to emissions predominantly of mercury
(Krupicer 1995) and prolonged body retention of gold
(Stein 1987). Furthermore, the route of gold excretion is
mainly by urine and partly in the feces (probably due to
secretion into the bile) (Gilman et al. 1980). The
overwhelmed or decreased activity of antioxidative
mechanisms in the exposed cells can participate in
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increased peroxidation in the respective tissues with a
rise of MDA precursors. This seems to be confirmed by
the decreased activity of catalase in the kidneys and
glutathione peroxidase in the liver and kidneys after
GTG injection (Hu et al. 1988a,b). The absence of
differences in brain MDA precursors is probably related
to localized lesions after GTG injection (Marshall ef al.
1955). The similar rise of G6PD activity of RBC as in
GTG-treated mice was also found in sheep after
administration of a metal mixture predominantly
containing mercury (KoStova et al. 1995), This can

represent a compensatory reaction to increased in vivo
peroxidation, related to blood metal transport with e.g.
gold peak 2-6 hours after the gold/based therapy (Gilman
et al. 1980). The lower RBC count with unchanged
osmotic resistance can be related to marrow suppression
as described after gold therapy (Kahl 1988).

The elevated MDA precursors in kidneys and
the liver as well as increased G6PD activity of RBC in
GTG-treated mice concern increased peroxidation and its
possible participation in lesions after experimental and
therapeutic use of gold-based substances.
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