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Effect of Interpopulation Spike—-Timing—Dependent Plasticity on
Synchronized Rhythms in Neuronal Networks with Inhibitory and
Excitatory Populations

[A Sang—-Yoon L LIA Woochane™ !

Hpstitute for Compurtational Neuwroscience and Department of Science Education, Daegu Narional
University of Education
welim@icn.re lo

Abstract:

e consider clustered small-world networlss Vooe) with two whibitory (1) and excitators (L) pop

warions, This I-18 newronal networl: has adapﬂ & d_- namic Ito L and £ to 1 1nt'r=1p<>pnlatic'ln ‘3:"11;-'1[)(1-:2'
strengths, governed by nterpopulation spilie—timing—dependent plasticicy (STDD) [Le.,. T to I inhibi
torv STDD (GSTDD) and L to [ excitators STDD (eSTDD)], In previous worlis without wTIJT 5. fast s
parsely svinchronized rhivthins, related 1o diverse cogninive functions. were found to appear i a ran
ge of noise intensite D for sratic svnaptic strengths, Hr_‘ic‘. by varving ). we investigate the effect
of interpopulation STDD's on diverse population and individual properties of svnclronmzed rhvthms t
hat emerge in the [- and the E-populations, Depending on values of [}, long—tern potentiation (LT
') and long—term depression (LTD) for population-averaged values of satwated interpopulation sv
naptic strengths are found to occur. and ther malie effects on the degree of population svichroniza
tion, In a broad region of intermediate I, the degree of good sinchronization (with higher spilzing
measure) becomes decreased. while in a region of large [, the degree of bad svnclrenizarion (wir
Ii lower spiling measure) gets increased, Consequently, in each I- or I“—pcnm_dation. the svnchroniz
ation degres becomes nearly the same i1 a wide mn e of 12 (including the intermediate and the lar
ze [ regions), This kind of * " equalization effect” is found to occur via cooperative interplar betw
eell the average occupation and pacing degrees of syncluwomezed rhocthuns, Furthermore, such equali
zatiol eftect 15 much more enhanced in the presence of combied [ to L and L to I STDIs when co
mpared with each case of [ to I and £ to I STDD's, We nore that the equalization effect in interpopi
lation svnaptic plasticity 1s 11 contrast to the Marthew (bipoIari:a‘ion) effect i wtrapopulanion (I to
I and £ to I’ ) svnaptic plasticity where good (bad) svnchronization gets berter (worse), Moreaver, e
mergences of LTD and LT of interpopulation synaptic strengths are mnrensivels investgated via a
microscopic method based on the distributions of time delavs between the pre— and the post—sinap
tic spilie tines,

Kevwords:

Equalization Etfect, Interpopulation Spilie-Timing—Dependent asticity. Fast Sparselys Svnchronize
d Rlivthm



