Brain

Methods for studying the brain


Accidents: Phineas Gage; brain damage can cause changes in consciousness and awareness


Electrical Stimulation: shows what portions of the brain are responsible for.  Willard Penfield mapped the brain with this technique


Lesions/ablation: destroying parts of brain tell us about its function


EEG: electroencephalograph; records electrical activity of the brain. Detects minute amount of electrical activity-called brain waves-that pass to the electrodes.  Helps locate tumors, diagnose some kinds of abnormal behavior and use on sleep studies


CAT: computerized axial tomography; generates images of the brain from various sources of radiation.  See brain abnormalities


PET: positron emission tomography; computer image by tracing amount of glucose used in the brain, where glucose is metabolized in parts most active.  Used to see which parts of brain are most active during cognitive skills.  See difference between normal brain and brain of depressed or schizophrenic individual


MRI: magnetic resonance imaging; exposed to radio waves that cause parts of brain to emit signals, which are measured from multiple angles.  Very sharp image.

Neuron 

Nerve cells that can be visualized like a tree from roots to branches.  They communicate electro-chemically.  The chemicals it uses to communicate are called neurotransmitters.  We are born with about 100 billion, with most found in the brain.  Glial cells nourish and insulate neurons, direct their growth, and remove waste products from the nervous system.

Make-up of the neurons: 


Dendrites receive incoming messages from thousands of adjoining neurons.  Each neuron has one axon that extends like a trunk from the cell body.  The axon is surrounded by a fatty tissue called myelin sheath which helps transit the electrical impulse through the axon faster.  Degeneration of myelin sheath results in multiple sclerosis.  Axons branch off into telodendria, which contain terminal buttons at their endings.  These buttons contain neurotransmitters that cross a synaptic gap and stimulate the next neuron.

Somatic Nervous System makes up the sensory and motor neurons.  The sensory neuron are called afferent neurons and the motor neurons are called efferent neurons.  The afferent neurons send messages from body to brain and efferent neurons send messages from brain to body.  Remember the acronym “SAME”  sensory-afferent; motor-efferent

 The neural impulse

Nerve impulses travel between 2-225 mph. (toe to brain 1/50th  sec.)

 A neuron in a resting state (when neuron is not stimulated) there are more Na+ and Cl- ions outside neuron in body fluid.  More K+ ions are inside.  This gives the neuron an inside negative charge in relation to the outside.  This is the neurons resting potential of -70 millivolts.

When resting neuron is adequately stimulated the cell membrane changes permeability to allow Na+ ions to enter causing neuron to become positively charged.  This inside change is called action potential, of 110 millivolts; added to -70 brings neuron to +40 millivolts.  This action causes the next neuron to become permeable to sodium ions, triggering again an action potential.  Once neuron has fired, K+ ions are pumped out of neuron, so to return it to its resting potential.  One neuron can transmit several thousand messages a second!  The neuron fires on an all-or-none- principle; each time a neuron fires, it transmits an impulse of the same strength.

Neurotransmitters

Acetylcholine (Ach)  it controls muscle contractions.  It is excitatory at synapses between nerves and muscles that involve voluntary muscle movement.  It is prevalent in the hippocampus, a structure involved in the formation of memories.  Alzheimer’s is a deterioration of acetylcholine, thus the gradual loss of memory, problem solving, and physical functioning.  

Dopamine is an inhibitory neurotransmitter.  Involved in voluntary muscle movements, learning and memory, and emotional arousal.  Deficiencies result in Parkinson’s disease and too much results in schizophrenia.

Serotonin is an inhibitory transmitter, it is involved in emotional arousal and sleep.  Deficiencies are linked to overeating, alcoholism, depression, aggression, and insomnia.

Endorphins occur naturally in the brain and in the bloodstream and are similar to the narcotic morphine in their functions and effects.  

They are inhibitory.  They lock to the receptor sites that transmit pain messages to the brain.

Anatomical structures and their function!!!!!

Medulla- oldest and innermost region of the brain.  Begins where spinal cord swells.  Controls breathing, heart rate, and blood pressure. Also plays a role in sneezing, sleeping, and coughing.

Pons- lies forward of the medulla.  Transmits information about body movement and is also involved in functions related to attention, sleep and alertness, and respiration.

Cerebellum- involved in maintaining balance and in control of motor behavior.

Reticular Activating System- Web like structure inside the medulla that regulates our levels of alertness.  Electrical stimulation keeps us alert and very little stimulation causes sleepiness.

Thalamus- a top the brainstem, it routes sensory neurons to brain regions that deal with seeing, hearing, tasting, smelling, feeling.

Hypothalamus- controls the autonomic nervous system and the endocrine system!  Vital in regulation of body temperature, concentration of fluids, eating habits, levels of arousal, motivation and emotion

Limbic System- made up of amygdala, hippocampus, and parts of hypothalamus.  It is involved in levels of emotion (aggression and sex)


Amygdala- specifically involved with aggression behaviors

Cerebrum- it is wrinkled and convoluted so that it can fit in the skull.  The surface is termed cerebral cortex.  It is the higher brain of human where we plan, make decisions, organize, etc…

Corpus Callosum- a thick bundle of fibers that allows the two hemispheres to communicate.

The cerebral cortex
Separated into four lobes: frontal, parietal, temporal, occipital


Frontal: contains the motor cortex, which causes parts of the body to move.  Forms personality


Parietal: contains somatosensory cortex which receives messages from skin senses all over the body. It’s where we tell the difference between two things


Temporal: contains the auditory cortex; Wernicke’s area where we interpret speech, damage causes all language to sound foreign.  It also contains Broca’s area which is the area that we speak with, damage makes it impossible to speak coherently. 


Occipital: visual cortex

Remember that the brain works uses contra lateral control, which is when stimulating one side of the brain leads to movements on opposite side.
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Endocrine System

Psychologists are interested in the substances secreted by ductless glands because of their behavioral effects.  The ductless glands constitute the endocrine system, and they secrete hormones.  Hormones are directly into the bloodstream and circulate through the body.  The hypothalamus influences the pituitary gland which then activates the other glands.

The pituitary gland- known as the “master gland”.  Helps the body maintain a steady state, as in fluid levels, blood sugar levels, and so on.  The growth hormone it produces regulates our growth of muscles, bones and glands.

The thyroid gland- it affects the metabolism of the body.  Metabolism is the rate at which it uses oxygen and produces energy.


Hyperthyroidism- over secretion of thyroxine=excitability, insomnia, and weight loss


Hypothyroidism- under secretion of thyroxine= tired, sluggish, stunted growth, and mental retardation

Adrenal Gland- hormones are the corticosteroids, they increase resistance to stress; promote muscle development, and cause the liver to release stored sugar, making more energy available for emergencies.  Adrenaline helps arouse the body for fight or flight response

