
In normal functioning the degree ofneuronal synchronization is highly controlled. From
expedments that rccord the neuronal activity iI1 different bmin axeas simultaneouslv in
animals, it is known that corelation ofspike activity between neurons (measured bl the
correlation level of synchronization) changes depending on the slage of behavior,
motivation, attention, or activation ofthe memory processes. HowJver, under some
conditions, such as ph)rsical stress, heat shock, or shong emotional stress, the l€vel of
s),ncbronization may become higher, involving nonspecific large populations ofbrain
neurons and tle s)mclronization may become uncontrollable.

Depending on at which frequency the slmchronization rh),thm occurs and how many
neuons are involved, it may produce different physical effects; muscle weakness,
involuntary muscle contractiols, loss ofconsciousness, or intense (tonic) muscle spasms.
The higher level of sl,nchronization takes place in persons affected with epilepsy when
they expedence periodic seizures since they have a pathologic source (e.g., frorn injury to
the brain) of rh',thmic s)'nchronization. Because the neurophysiological rnechanisms of
epileptiform syrchronization are better documented, this incapacititing technology rs
described in terms of €pileptogenesis.

The neurophysiological mechanisms active in epileptogenesis involve changes in
membrare conductances and neuotransmitter alteEtions as they affect neuional
interaction. In the process ofepileptogenesis, either some neurons arc discharging too
easily b€cause ofalterations in membmne conductances or there is a failure oiinhibitory
neurotransmission. The actual discharges have been recognized to result from a neuronal
depolarization shift with electrical syrchrony in cell populations related in pa ro
changes in membrane conductances. The ionic basis and biochemical substiate ofthis
activation have been a.reas ofconsiderable study but still leave many questions
unanswered. What arc the basic cellular properties, present in nomal cells and tissuc. rhli
could contribute to the generation ofabnormal activity? What parts ofthe systems are
low threshold and function as trigger el€ments? 
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One ofthe current hlTrotheses is involved with microcircuitry, particularly local slmapnc
interactions in neocortical and limbic system structures. In the hippocampus, the role of
the trigger element has been long attributed to the CA3 pyramidaliells_a hypothesis
based on thc fact that spontaneous s)mchto[ous burst dischaxge can be established in
CA3 neuons Some studies describe an intrinsically bursting 
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type in the neocoftex
that plays a role similar to that ofCA3 cells in the hippocampus and that ofdeep cells in
the plriform cortex. The intrinsic natue ofthese cells appears to be all important
contnbutor to the establishment of slnchronized bursting in these regions. Another
apparent requirement in such a population is for a certain degree ofsynaptic interaction
anong neurons, such that discharge of even one cell enlists the activity ofits neighbors.
Given the presence ofthese bursting cells and the occurrence ofexcitatory interactions
arnong them in normal tissue, it may actually be the moryhologic substrate for
epileptiform discharges.

Another h,?tothesis has focused paiicularly on the role ofN-methyl_D-aspartate
(NMDA) receptors. Various factors regulate the effcacy ofNMDA receptors: therr
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