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Abstract:
The purpose of this study was to find out whether the effect of acute exposure to lead on memory processes in mice could be exacerbated by cerebral oligemia. Adult mice were subjected to 30 min of bilateral clamping of carotid arteries (BCCA) and then treated
intraperitoneally with lead acetate at a single dose of: 29.3 mg/kg, 58.6 mg/kg or 87.9 mg/kg. Long-term memory was assessed in the
passive avoidance task while spontaneous alternation was evaluated using the Y-maze task. Performance of the tasks was tested on
the 2nd, 7th and 14th post-surgical day. On the 14th post-surgical day, significant retention deficits in passive avoidance performance
were only observed in BCCA mice injected with the 87.9 mg/kg lead. Co-exposure to cerebral oligemia and lead did not change
spontaneous alternation in the Y-maze task. These results show that cerebral oligemic hypoxia combined with acute lead exposure
may cause selective and long-lasting impairment in memory function.
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Introduction
Transient occlusion of both common carotid arteries
(BCCA) is an experimental model of cerebral oligemia in animals, which is thought to reflect the most
typical features of ischemic attacks in humans [18]. It
is known that a transiently reduced oxygen supply,
like that produced by BCCA, causes changes in the
cholinergic [17], GABAergic [6, 35], glutamatergic
[18] and dopaminergic [24] systems in the brain. The
light-microscopy studies have revealed that transient
cerebral oligemic hypoxia does not produce neuronal
cell necrosis in the most vulnerable structures of the

rodent brain [17, 27]. However, cerebral oligemic hypoxia can alter neurobehavioral function. Rats subjected to BCCA show an increase in latency to find
a hidden platform in a water maze [37]. These spatial
learning deficits observed in BCCA animals have
been associated with hippocampal cholinergic dysfunction [17]. In another study on BCCA and cholinergic function, treatment with scopolamine, the cholinergic antagonist, led to a pronounced impairment of
alternation behavior in mice exposed to BCCA [22].
There are also data suggesting that the glutamatergic
NMDA receptor may play a role in BCCA-induced
behavioral disturbances. For example, cerebral oligemia has been shown to potentiate spontaneous al-
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