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tions occurring during exposure to lead at 60 days of
age. Our study revealed a significant reduction in EEG
spectral power in all bands.

The basis for the changes observed in our study
could be due to altered development of dendrites, syn-
aptogenesis (12,13), and possibly of reduced mitosis of
glial cells and microneurons, and altered cell metabo-
lism due to lead toxicity. Alterations of cell metabo-
lism could cause changes of membrane composition in
the neuronal elements on either side of the synapse (14).
The reduction of EEG power in all the bands could
imply a reduction in synaptic currents of dendrites and
also a change in the manner of synchronization in the
synaptic activities.

Following lead consumption in rats, there would
be a selective accumulation of lead in hippocampus
(15). Collins ez al (16) have not only confirmed it but
also showed that significant amounts of lead will
persist in brain tissue for as long as 2 to 4 weeks after
withdrawal of the lead treatment. Our lead exposure
regimen was similar in doses and route to that of Toews
et al. (17) who observed that with 400 pg/gm dose,
lead levels in brain reached a peak at 30 days of age
and termination of the lead treatment from that age
resulted in a gradual fall of brain lead levels to
about 30% of that of prior-peak level by 120 days of
age (i.e. after 90 days rehabilitation). In our present
study the lead exposed rats were rehabilitated for a
period of 40 days following last dose of lead, hence
the lead levels in brain would be higher than that
observed in Toews’s study (17). A previous study
on neurotransmitters (noradrenaline, dopamine,
serotonin) (7) using the same dose, route and time
period of exposure as was followed in the present study,
indicated that major amine pathways in the HI
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would be significantly affected by lead.

Learning disability : The present study showed
a leamning disability in lead treated group. Brown (18)
reported that learning handicap can be produced in rat
by doses of lead which alter neither body growth nor
indices of developement if the rat is exposed to lead
for the first 10 days after birth, suggesting that early
postnatal brain may be especially susceptible to lead
toxicity. The prolonged period of synaptogensis in
hippocampus (19) may offer a vulnerability to the sub-
stantial lead induced pathology as is observed in this
area relative to other brain structures, like in reduction
in the width of cell layers (20) and in complexity of
dendrites and synaptic profiles (13, 20-27). The pres-
ent study showed that hippocampal EEG power is sig-
nificantly reduced under lead toxicity. Harley (23) found
that animals with hippocampal lesions exhibited ran-
dom arm selection in a sunburst (radial arm) maze, in
contrast to non-operated controls or animals with cor-
tical lesions who selected maze arms oriented towards
the goal. That deficit in a spatial test and the present
findings of decreased operant performance, may be due
to motor cortical as well as hippocampal aberrant de-
velopment (due to lead consumption) as reavealed by
the present data of EEG power reduction, and by a pre-
vious study on neurotransmitters (7). Levin et al (24)
exposed Rhesus monkeys to lead (0.7 mg/kg, body
weight/day) from soon after birth to about the end of
first year, and later tested them between 7 and 9 years
of age on delayed spatial alternation task (DSA). They
found deficits in performance on the test. The results
of our study, like the other types of studies mentioned
above, establish that lead exposure in early stages of
brain development can lead to significant handicap in
leamning, persisting even at a much later age.
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