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Biological Rhythms
Chapter 19
· Terms

· Oscillatory

· Rhythmic

· Synchrony, Synchronous

· Phase

· Basic mechanisms for oscillation

· Positive drive, followed by inhibition

· Negative feedback with a delay

· Temporal and Spatial limitations of different recording techniques

· Microelectrodes – excellent temporal resolution (< 1ms), excellent spatial resolution (single neuron – 100 neurons), but cannot sample from a large area at once

· EEG – Good temporal resolution (ms), bad spatial resolution, also only superficial activity
· MEG – Fair temporal resolution, Fair spatial resolution
· fMRI – Bad temporal resolution (>2 sec), Good spatial resolution (3mm3) and coverage (whole brain)

· PET – Very bad temporal resolution (minutes), Fair spatial resolution (5-10mm3)
· EEG – Electroencephalogram

· Summation of currents generated by synchronously active neurons
· EEG rhythms

· high frequency is associated with wakefulness and thought

· Sources of Synchrony

· Membrane potential oscillations in thalamic neurons – bursts of action potentials

· Functions
· Binding

· Attention

· Encoding of memory – location

· Epilepsy

· Seizure – abnormal synchrony

· Many different causes

· genetic, injury, drug induced

· Different levels

· General

· Partial

· Absence

· Sleep

· Readily reversible state of reduced responsive to and interation with the environment

· Sleep homeostasis – you have to make up for lost sleep

· Functional states

· REM – Rapid Eye Movement

· dream state, but immobilized

· non-REM – slow wave sleep

· Brain rhythms change during sleep

· Function of sleep

· Restorative?

· Cognitive?

· Learning consolidation

· Sleep in other animals gives clues about function
· Seems to be very important even for Drosophila
· Neurochemistry of sleep
· Activation of cholinergic system for REM sleep.  

· Immune responses cause sleepiness

· Adenosine

· caffeine is an adenosine receptor antagonist 

· may inhibit diffuse modulatory systems

· Melatonin

· released from pineal
· ancestrally had photoreceptors

· Circadian Rhythm
· Affects most physiological systems in the body

· Biological clock tends to be longer than 24 hrs when free-running

· Entrained to 24 hour cycle

· Zeitgeber – the stimulus that entrains the circadian rhythm

· Drosophila clock gene mutants (per, tim)
· orthologous mammalian genes – feedback system for gene regulation

· Suprachiasmatic nucleus (SCN)
· master clock

· produces rhythm in isolation

· remove SCN and animal loses circadian rhythm

· can transplant SCN back by putting in ventricle and restore rhythm – get the periodicity of the donor

· entrained by light from retina

· Melanopsin-containing retinal ganglion cells
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