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Biopsychology

I. Methods Used

II. Control Systems

III. The Brain

Methods Used

· Skin Conductance Response (SCR; formerly GSR)

· Measurement of electricity passed between two surface electrodes placed on the skin of the hand or finger.

· The response varies depending on the amount of sweat-induced moisture on the skin.  Sweat is controlled by the NS, so skin conductance is used as an indication of psychological or physiological arousal.

· Electrical Stimulation & Lesions

· Application of small amounts of electricity through a surgically implanted electrode.

· Shows what behaviors(/cognitions) occur if we stimulate or damage (lesion) a particular area of the brain.

· Electroencephalogram (EEG) & Evoked Potentials
· The EEG measures the brain's electrical activity using electrodes placed on the scalp.  Indicates a person’s state of arousal.

· The Evoked Potential is a measurement formed by averaging EEG responses to a stimulus, such as a light or tone.  It indicates whether the organism perceived the stimulus.

· Single Cell Recording

· Measurement of a single neuron's activity obtained through a surgically implanted electrode.

· Indicates what types of stimulation make this neuron respond?

· functional Magnetic Resonance Imaging (fMRI)

· Identification of active parts of the brain using magnetism to track the flow of O2.

· Indicates what parts of the brain are active during a particular task.

· Positron Emission Tomography (PET)

· Uses the accumulation of radioactively tagged glucose or oxygen to identify activity levels in parts of the brain.

· Indicates what parts of the brain are active during a particular task.

· Magnetoencephalography (MEG) - another technique for mapping brain activity.

· Transcranial Magnetic Stimulation - a noninvasive form of stimulation.

Control Systems

· Nervous System

· Basic Unit is Cells - Typical Animal Cell
· Endoplasmic Reticulum - work surface & channel system

· Golgi Complex - packaging centers

· Ribosomes - make proteins

· Mitochondria - power plants

· Lysosomes - packages of digestive enzymes
· Two types cells in the NS

1. Glia
· Serve a number of supportive functions to neurons (e.g., structural support, facilitation of info transmission through insulation, form BBB along with blood vessels, etc.)
· Are Lots of types.

· Are responsible for myelination.

2. Neurons

· Parts

· Cell Body & Nucleus - As in all cells, these help keep the cell alive & enable it to reproduce.

· Dendrites - Receive messages from adjacent neurons.

· Axons - Transmit messages through the neuron.

· Terminal Buttons - Send messages to adjacent neurons.

· Myelination & Saltatory Conduction - Multiple Sclerosis (MS) is a disorder where the myelin deteriorates for unknown reasons.

· Examples - from different parts of NS
· How Many?

· Transmission of Impulses

· Basic Concepts

· Ions

· Are simply “charged particles”.

· For example, consider mixing:

	Salt

NaCl

	+

	Water

H2O

	=

	Salty Water

H2O + Na+ + Cl-

(i.e., water & ions)


· Cell Membrane – a phospholipid bilayer (fat sandwich).
· Transmission within a Neuron

· Resting Potential - Inside of the neuron is slightly negative with respect to the outside.

· Graded Potentials

· Stimulation produced change in the resting potential.

· Graded means the change mirrors the amount of stimulation.

· Are two kinds:

1. Hyperpolarization - increased polarity (voltage difference).

2. Depolarization - decreased polarity.

· Threshold
· Refers to the voltage level that needs to be reached for an action potential to occur.

· While the resting potential of the cell is about -70 mV, the threshold is about -60 to -65 mV.

· Action Potential
· A large enough depolarization causes the inside of the cell to become positive with respect to the outside at the point of stimulation.

· Is contagious & results in the info being carried down the length of the cell.

· Is all-or-none.

· Summary

· Synaptic Transmission

· The Synapse

· Exocytosis

· Overview of the Process

· IPSP’s & EPSP’s

· Sex Life of a Neuron

· Neurotransmitters

· Types

· Researchers have identified more than 50 different chemicals that act as neurotransmitters.
· We’ll talk about the ones that have been studied the most.
1. Acetylcholine (ACh) - found in the neuromuscular junction & in areas of the brain involving memory.
2. Endorphins - Modulate senses of pain & pleasure, as well as feelings like “runner’s high.”
3. Norepinephrine (NE) - Leads to arousal & vigilance.
4. Dopamine (DA) - supports anticipation of rewards, motor control, & controlled cognition (planning).
5. Serotonin (5-HT) - is used in brain areas that regulate sleep, mood, & appetite.
· Some Drug Examples

· Amphetamine (e.g., Adderall) - causes NE to be released & blocks its reuptake.

· Cloropromazine (or Thorazine) - commonly used to treat schizophrenia.  Blocks the release of DA & NE.

· LSD - a hallucinogenic drug similar in structure to 5-HT.

· Nicotine - activates some ACh receptors.

· Agonists & Antagonists

· Divisions of the Nervous System

· Overview
Nervous System (NS)
Central (CNS)
Brain

Spinal Chord
Peripheral (PNS)
Somatic System

Autonomic System (ANS)
Sympathetic Division

Parasympathetic Division
· ANS

	
Body Organ
	Sympathetic
Division
	Parasympathetic
Division

	Pupil
Heart & BP
Bronchi
Digestion
Saliva flow
Adrenal Medulla
Sweat Glands
	Dilates
Speeds
Dilates
Inhibits
Inhibits
Stimulates
Stimulates
	Constricts
Slows
Constricts
Stimulates
Stimulates
No effect
No effect


· Endocrine or Hormonal System

· Also called the Hormonal System
· Behavioral Endocrinology is concerned with the effects of hormones on behavior.
· Helpful in understanding of:

· Gender differences in behavior

· Developmental (age) differences in behavior

· Sexual Behavior

The Brain

· Central Core (hindbrain, brain stem)
· Note crossover of information.

· Medulla - life preserving reflexes.

· Reticular Formation - arousal & attentional processes.  Participates in mood, arousal, & sleep.
· Pons - involved in sleep, arousal, & facial expressions.

· Cerebellum - fine motor coordination.

· Limbic system (midbrain, subcortical structures)

· Thalamus 
· A relay station for sensory info.

· Also involved in memory & consciousness.

· The Lateral Geniculate Nucleus is a relay station for visual info.

· Basal Ganglia - Plays important roles in motor control.  Degeneration of this area occurs in Parkinson’s Disease.
· Hypothalamus 
· Centers here influence eating, drinking, sex, pleasure, etc.
· Medial Forebrain Bundle (MFB) & other Self Stimulation Sites.

· Hippocampus - essential for formation of long term memories.

· Cingulate Cortex - Plays a role in control of ANS, decision making, emotion, anticipation of reward & empathy.
· Amygdala – plays a role in identifying, remembering and responding to fear & aggression.

· Nucleus Accumbens – is part of the reward circuit.

· Cerebrum (forebrain, cortex)
· Convolution
· Valleys or furrows are called fissures or sulci.

· Ridges (mountains) are called gyri.

· The amount of convolution increases with cognitive complexity of the species. 

· Lobes
· Frontal - complex cognitive processes

· Parietal - sensation of touch

· Occipital - vision

· Temporal - hearing & language

· Areas - sensory, motor, & association
· Cerebral Hemispheres
· Broca’s & Wernicke’s Areas are language areas located in the left hemisphere.
· So the hemispheres are specialized

· Corpus Collosum
· The major bridge between the hemispheres.

· Cutting the Corpus Collosum - This procedure is sometimes performed to help patients with life threatening seizure disorders.

· Summary

