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[bookmark: _GoBack]Schizophrenia is a disorder characterized by variable etiology leading to gross and microscopic changes in the brains of affected individuals. Among the various cellular and extracellular changes in this disorder, perineuronal nets (PNNs), an extracellular matrix component (ECM) found closely associated with parvalbumin (PVs) positive fast spiking interneurons exhibit a major pathology. Functionally, PNNs protect these interneurons from oxidative stress by maintaining the ionic balance in the micro-environment of these metabolically hyperactive cells. These ECM structures are found to be dysregulated in the prefrontal, entorhinal cortex and hippocampus of human schizophrenia subjects. Here in this study, we used genetic mouse model (DISC1-Disrupted in Schizophrenia) to study behavioral and neural characteristics of genetically predisposed animals along with the developmental distribution of PNNs and PVs in these animals. When tested behaviorally we found that DISC-1 mutation leads to schizophrenia like phenotype exhibiting positive (hyperlocomotion, disrupted PPI), negative (decreased mobility in forced swim and tail suspension tests), and cognitive (decreased time in correct arm in y-maze task) changes in these animals. Interestingly our electrophysiological studies determined that spontaneous neuronal firing is significantly reduced in the hippocampus of these animals and closely associated neurons fire action-potentials that are out-of-phase. In addition, we found that burst firing patterns are significantly reduced in these animals as compared to wild-type controls. The most interesting finding is reduced inter-stimulus interval peaks and an increased hyper-polarization phase during their action potential. Further, molecular studies in these animals determine an over proliferation of PNN structures in prefrontal cortex whereas there is a decreased colocation of PNNs and PVs along with significantly reduced number of the PVs. Thus, we conclude that the resultant aberrant firing pattern in the DISC1 mutation model could be a result of an abnormal expression of PNNs which causes an oxidative damage to PVs and hence abnormal behavioral phenotype. 

Perineuronal net aberrations as a putative mechanism 


of


 


behavioral and neural alterations in 


DISC


-


1


 


mutation model o


f


 


Schizophrenia


 


Razia Sultana and Charles C. Lee


 


Schizophrenia is a disorder characterized by variable etiology leading to gross and 


microscopic changes in 


the brains of affected individuals. Among the various cellular and extracellular changes in this disorder, 


perineuronal nets (PNNs), an extracellular matrix component (ECM) found closely associated with 


parvalbumin (PVs) positive fas


t spiking interneurons exhibit a major pathology. 


Functionally, 


PNNs protect 


these interneurons from oxidative stress by maintaining the ionic balance in the micro


-


environment of these 


metabolically hyperactive cells. These ECM structures 


are


 


found to be d


ysregulated in the prefrontal, 


entorhinal cortex and hippocampus of human schizophrenia subjects. Here in this study, we used genetic 


mouse model (


DISC1


-


Disrupted in Schizophrenia


) to study behavioral


 


and neural


 


characteristics of 


genetically predisposed a


nimals along with the development


al distribution


 


of PNNs and PVs in these 


animals. 


When tested behaviorally


 


we found 


that 


DISC


-


1


 


mutation leads to schizophrenia like 


phenotype


 


exhibiting


 


positive (hyperlocomotion, disrupted PPI), negative (decreased mobili


ty in forced swim and tail 


suspension tests), 


and 


cognitive (decreased time in correct arm in y


-


maze task)


 


changes


 


in the


se 


animals


. 


Interestingly 


our electrophysiological studies


 


determined that spontaneous neuronal firing is significantly 


reduced in the hippocampus of these animals and closely associated neurons fire action


-


potentials that are 


out


-


of


-


phase. In addition, we found that burst firing patterns are significantly reduce


d in these animals as 


compared to wild


-


type controls. The most interesting finding is reduced inter


-


stimulus interval peaks and 


an increased hyper


-


polarization phase during their action potential. 


Further


,


 


molecular studies in the


se 


animals 


determine 


an ov


er proliferation 


of PNN 


structures in prefrontal cortex whereas there is a decreased 


colocation of PNNs and PVs along with significantly reduced number of the 


PVs.


 


Thus, we conclude that 


the resultant 


aberrant firing pattern 


in the 


DISC1 


mutation model cou


ld be a result of an abnormal 


expression of PNNs 


which causes an


 


oxidative damage to PVs


 


and hence


 


abnormal behavioral 


phenotype


.


 


 




Perineuronal net aberrations as a putative mechanism  of   behavioral and neural alterations in  DISC - 1   mutation model o f   Schizophrenia   Razia Sultana and Charles C. Lee   Schizophrenia is a disorder characterized by variable etiology leading to gross and  microscopic changes in  the brains of affected individuals. Among the various cellular and extracellular changes in this disorder,  perineuronal nets (PNNs), an extracellular matrix component (ECM) found closely associated with  parvalbumin (PVs) positive fas t spiking interneurons exhibit a major pathology.  Functionally,  PNNs protect  these interneurons from oxidative stress by maintaining the ionic balance in the micro - environment of these  metabolically hyperactive cells. These ECM structures  are   found to be d ysregulated in the prefrontal,  entorhinal cortex and hippocampus of human schizophrenia subjects. Here in this study, we used genetic  mouse model ( DISC1 - Disrupted in Schizophrenia ) to study behavioral   and neural   characteristics of  genetically predisposed a nimals along with the development al distribution   of PNNs and PVs in these  animals.  When tested behaviorally   we found  that  DISC - 1   mutation leads to schizophrenia like  phenotype   exhibiting   positive (hyperlocomotion, disrupted PPI), negative (decreased mobili ty in forced swim and tail  suspension tests),  and  cognitive (decreased time in correct arm in y - maze task)   changes   in the se  animals .  Interestingly  our electrophysiological studies   determined that spontaneous neuronal firing is significantly  reduced in the hippocampus of these animals and closely associated neurons fire action - potentials that are  out - of - phase. In addition, we found that burst firing patterns are significantly reduce d in these animals as  compared to wild - type controls. The most interesting finding is reduced inter - stimulus interval peaks and  an increased hyper - polarization phase during their action potential.  Further ,   molecular studies in the se  animals  determine  an ov er proliferation  of PNN  structures in prefrontal cortex whereas there is a decreased  colocation of PNNs and PVs along with significantly reduced number of the  PVs.   Thus, we conclude that  the resultant  aberrant firing pattern  in the  DISC1  mutation model cou ld be a result of an abnormal  expression of PNNs  which causes an   oxidative damage to PVs   and hence   abnormal behavioral  phenotype .    

