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Anatomy of sharp-wave ripples: pyramidal cells are responsible for initiation and PV interneurons for ripple generation and termination

Sharp-wave ripple (SWR) initiation and termination was examined in the mouse CA3 area in vitro. Excitatory activity increases 60msec before SWR peak. Inhibitory cells are activated 20 msec later, quickly overshoot excitatory activity and start to ripple-phase modulate cellular firing. The initiation of SWRs can be explained by a mixed stochastic/refractory model. Local inactivation of inhibition in str. pyramidale by GABAzine or agatoxin proved that SWR field generation and ripple phase locking of cellular firing is driven by PV containing perisomatic cells (PVCs). As revealed by experiments, ripple oscillation is generated through the Inhibitory Neuron Fast Oscillation (INFO) mechanism: excitatory drive, that builds up in the recurrent CA3 pyramidal cell (PC) network drives mutually interconnected inhibitory neurons, that generate high-frequency oscillation. SWR termination might be the result of the strong depression observed in the inhibitory transmission of PVCs. Manipulating the firing pattern and the release probability of the PVCs by bath application of riluzol and DAMGO the properties of SPWs were modified according to the synaptic depression hypothesis. 
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initiation, termination and ripple genesis. 
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Sharp-wave ripple (SWR) initiation and  termination was examined in the mouse CA3 area in vitro. Excitatory activity increases 60msec before SWR peak.   Inhibitory   cells  are  activated   20msec  later,  quickly  overshoot excitatory  activity  and  start  to  ripple-phase  modulate  cellular  firing. The initiation  of  SWRs  can  be  explained  by  a  mixed  stochastic/refractory model. Local inactivation of inhibition in str. pyramidale by GABAzine or agatoxin  proved  that  SWR  field  generation  and  ripple  phase  locking  of cellular  firing  is  driven  by  PV  containing  perisomatic  cells  (PVCs).  As revealed  by  experiments,  ripple  oscillation  is  generated  through  theInhibitory  Neuron  Fast  Oscillation  (INFO)  mechanism:  excitatory  drive,that  builds  up  in  the  recurrent  CA3  pyramidal  cell  (PC)  network  drives mutually  interconnected  inhibitory  neurons,  that  generate  high-frequency oscillation. SWR termination might be the result of the strong depression observed  in  the inhibitory  transmission  of  PVCs.  Manipulating  the  firing pattern  and  the  release  probability  of  the  PVCs  by  bath  application  of riluzole and DAMGO the properties of SPWs were modified according to the synaptic depression hypothesis. Supported by OTKA K83251.
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