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ABSTRACT
The neurons of the central nervous system and glia are

especially susceptible to the effects of free radicals. High
contents of lipids, lack of neurons to replicate and replace
damaged DNA, high activity of SOD in relation to the
activity of catalase and glutathione peroxidase, the enzymes
from peroxide metabolism – they all contribute to cell
damaging, leading to the functional loss of mitochondrial
and microsomal membranes and the disruption of the
transmitting role of cell membrane, the role related to
membrane signal mechanisms conducted via receptors and
synaptic transmission. A hypothesis of the neuro-based
development of schizophrenia was established, and the
experiment was conducted on rats that subcutaneously
received phencyclidine in perinatal period that blocks
NMDA receptors, while the changes in the activities of
cytochrome C oxidase, in relation to the control group, were
monitored in the period of the animals adolescence. At
people, phencyclidine causes symptoms similar to
schizophrenia. NMDA receptor s hypofunction (NRH),
which assumes the disruption of GABA neurons receptors
or their loss, leads to the disruption of tonic inhibitory
control over multiple excititary ways which stimulate the
neurons of front cingulum and retrosplenial cortex. Higher
glutamatergic input on pyramid neurons leads to
excitotoxicity through a higher intake of Ca2+ ion, and
eventually to their degeneration and cell death. It has been
shown that cortical apoptosis, caused by phencyclidine, can
be prevented by applying superoxide- dismutase mimetic
M40403, which points out to the pro-oxidative mechanism of
cell damaging. In the mentioned experiment, unpurified
mitochondrial fraction was being taken out from the rats
brain structure in the period of 63 days. Using Hesse and
Pope method, specific activity of cytochrome C oxidase was
established in relation to the amount of proteins in the
sample. It was proportional to the decrease of extinction to
550nm in the period of 3-5 min, caused by the
transformation of ferocytochrome C into fericytochrome C
under the influence of cytochrome C oxidase from the
sample. The results have shown that perinatal application of
phencyclidine has led to the increase of the activity of
cytochrome C oxidase in relation to the control group in the

period of the animals adolescence both in cortex (the
difference is statistically significant) and in thalamus (the
difference is statistically considerably significant). Toxic
effects of phencyclidine on the brain structures can be
brought into correlation with the establishment of
superoxide anion and prooxidative damage of nerve cell.
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