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O fferent kinds of brain oscillations occur during dfferent behavioral states. Theta oscillations
(412 H) dominate during loconotion exploratary behavior and REM sleep, and they are
believed to be invol ved in spatial learning and nemory consolidation Manwhile, faster gamma
oscillations (30-160 Hz) anplitudes are nodulated by the theta phase. Another kind of slow
oscillation (1-12 H) was found inthe dfactory bulb (OB and dorsal hippocanpus (DHQ). The
frequency of these slow cscillations is corelated wth respiratory cycles, such that they were
called ‘respiration-related oscillations’ (RR). However, whether RR also exist in ather brain
regions, and whet her they can nodul ate gamna oscillations is still unclear.

Hrstly, I recorded local fiedd paentials (LFPs) from several brainareas invivo, including vertral
hi ppocanpus (VHC), prelinbic cortex (PLO, parietal cortex (PaQ, OB and DHC during
different behavioral states (active waking (Awk), quiet waking (Qwk) and rapid eye nove nment
(REM sleep). Then | analyzed RR theta and gamma oscillaions, and phase-anplitude coupling
of gamma oscillations to RR and theta oscillaions. Fnally, in order toinvestigate whether RR
share phar macological features wth theta oscillaions, we infused tetrodotoxin (TTX or
musci nol into DHC to inhi bit local net work activity, and then we conpared the power of RR
and theta oscillations inOB PLG DHC and PaC

The study shows that during Qwk, RR domnate LFPs in multige brainregions and excl usi vel y
modul ate 80-120 Hz (y2) oscillations. Wien theta oscillations are present, RR coexist wththeta
oscillations in al recorded brainregions. Infrontal brainregions (OB and PLQO), y2 oscillations
are specifically coupledto RR However, inlinmbic brainregions (VHG DHC and PaQ, 40-80
Hz (y1) and 120-160Hz (y3) oscillaions are exclusively nodulated by theta oscillations.



Additionally, theta oscillations in al recoded areas are suppressed by the infusion of TTX or
musci mol in DHG leaving RR unaffected

In conclusion theta oscillaions and RR can coexist and are independert fromeach aher. The

regon and state- dependent coupling of dfferent gamna sub-bands to slow oscillaions nay
contribute to specific brainfunctions.



