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Di fferent ki nds of brai n oscillati ons occur duri ng different behavi oral states. Thet a oscillati ons 

(4-12 Hz) domi nate during l ocomoti on, expl oratory behavi or and REM sleep, and t hey are 

believed t o be i nvol ved in spatial learni ng and memor y consoli dati on. Meanwhile, fast er ga mma 

oscillati ons (30-160 Hz) amplit udes are modul ated by t he thet a phase. Anot her ki nd of sl ow 

oscillati on (1-12 Hz) was found i n t he olfact ory bul b ( OB) and dorsal hi ppoca mpus ( DHC). The 

frequency of t hese sl ow oscillati ons is correl ated wit h respirat ory cycl es, such t hat they were 

called ‘respiration-related oscillati ons’ ( RR). However, whet her RR also exist in ot her brai n 

regi ons, and whet her t hey can modul ate ga mma oscillati ons is still uncl ear.  

Firstl y, I recorded l ocal fiel d pot entials ( LFPs) from several brai n areas i n vi vo, incl udi ng ventral 

hi ppoca mpus ( VHC), preli mbi c cortex (PLC), parietal cortex (PaC), OB,  and DHC duri ng 

different behavi oral states (active waki ng ( Awk), qui et waki ng ( Qwk) and rapi d eye move ment 

( REM) sleep). Then I anal yzed RR, t het a and gamma oscillati ons, and phase-a mplit ude coupli ng 

of ga mma oscillati ons t o RR and t het a oscillati ons. Fi nall y, in order t o investi gat e whet her RR 

share phar macol ogi cal feat ures wit h t het a oscillati ons, we i nfused tetrodot oxi n ( TTX) or 

musci mol i nt o DHC t o inhi bit local net wor k activit y, and t hen we compared t he power of RR 

and t het a oscillati ons i n OB,  PLC, DHC and PaC.   

The st udy shows t hat during Qwk, RR domi nate LFPs i n multiple brai n regi ons and excl usi vel y 

modul at e 80-120 Hz (γ2) oscillati ons. When t het a oscillati ons are present, RR coexist wit h t het a 

oscillati ons i n all recorded brai n regi ons. In frontal brai n regi ons ( OB and PLC), γ2 oscillati ons 

are specificall y coupl ed to RR. However, in li mbic brai n regi ons ( VHC, DHC,  and PaC), 40-80 

Hz (γ1) and 120-160Hz (γ3) oscillati ons are excl usi vel y modul at ed by t het a oscillati ons. 



Additi onall y, theta oscillati ons i n all recoded areas are suppressed by t he infusi on of TTX or 

musci mol i n DHC, leaving RR unaffect ed.  

In concl usi on, thet a oscillati ons and RR can coexist and are i ndependent  from each ot her. The 

regi on- and state- dependent coupli ng of different ga mma sub-bands to sl ow oscillati ons may 

contri bute t o specific brain functi ons.  

 


