
Chapter 2: The Biology of the Mind

The Biology of the mind:

· Body is composed of cells
· There are nerve cells that conduct electricity and “talk” to one another by sending chemical messages across a tiny gap that separates them
· specific brain systems serve specific functions
· we integrate info processed in these different brain systems to construct out experience of sights and sounds, meanings and memories, pain and passion
· out adaptive brain is wired by experience 
Neural Communication 

· Neurons
· neuron (nerve cell) is a basic building block of the nervous system 
· Sensory neurons carry messages from the body’s tissues and sensory organs inward to the brain and spinal cord for processing
· The brain and spinal cord then send instructions out to the body’s tissue via Motor Neurons 
·  information is processed in the brain’s internal communication system via its interneurons 
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sist of a cell body and its branching fibers 
· dendrites receive information and conduct it toward the cell body 
· Then the cell’s axon passes the message along to other neurons, muscles or glands 
· axons are sometimes long
· a layer of fatty acid called the Myelin sheath insulates the axons of some neurons and helps speed up their impulses 
· Myelin sheath degenerating= Multiple Sclerosis 
· Neurons transmit messages when stimulated by signals from our senses or when triggered by chemical signals from neighboring neurons and at such times neuron fires an impulse called the action potential (a brief electrical charge that travels down its axon)
· Generate electricity from chemical events 
· the chemistry-to-electricity process involves the exchange of ions (electrically charged atoms)
· interior fluid of a resting axon = negatively charged ions 
· fluid outside the axon= positively charged ions 
· Positive outside/negative inside = the resting potential 
· Axon’s surface is very selective about what it allows in (selectively permeable)
· when a neuron fires 
· first bit of the axon opens its gates
· positively charged sodium ions flood through the membrane 
· this depolarizes that section of the axon
· this causes the axons next channel to open and then the next etc
· during a resting pause the neuron pumps the positively charged sodium ions back outside then it can fire again
· signals from neurons are either excitatory (pushing a neurons accelerator) or inhibitory (pushing its brake) 
· excitatory signals minus inhibitory signals exceed a minimum intensity or threshold the combined signals triggers an action potential 
· action potential
· 1. neuron stimulation causes a brief change in electrical charge. If strong enough, this produces depolarization and an action potential 
· 2. depolarization causes another action potential further down the axon. Gates in this neighboring area are now open, and charged sodium ions rush in. Meanwhile, a pump in the cell membrane transports the sodium ions back out of the cell
· 3. as the action potential increases speedily down the axon, the first section has now completely recharged 
· neurons follow the all-or-none- response 
How Neurons Communicate

· The meeting point between neurons is called a Synapse
· axon terminal of one neuron is in fact separated from the receiving neuron by a synaptic gap (or synaptic cleft)
·  chemical messengers called neurotransmitters 
· neurotransmitter molecules cross the synaptic gap and bind to receptor sites on the receiving neurons 
· neurotransmitter unlocks tiny channels at the receiving site and electrically charged atoms flow in, exciting or inhibiting the receiving neuron’s readiness to fire
· then a process called reuptake= the sending neuron reabsorbs the excess neurotransmitters.   
· Acetylcholine (ACh) is one of the best understood neurotransmitters
· ACh is the messenger at every junction between a motor neuron and skeletal muscle
· When ACh is released into our muscle cell receptors, the muscle contracts
· our body releases several types of neurotransmitters molecules similar to morphine in response to pain and vigorous exercise 
· these endorphins help explain good feelings
	Acetylcholine (ACh)
	enables muscle action, learning, and memory

	Dopamine
	influences movement, learning, attention, and emotion

	Serotonin
	affects mood, hunger, sleep, and arousal

	Norepinephrine
	helps control alertness and arousal

	GABA (gamma-aminobutyric acid)
	a major inhibitory neurotransmitter

	Glutamine
	a major excitatory neurotransmitter; involved in memory


THE NERVOUS SYSTEM

· the brain and the spinal cord form the central nervous system which communicates with the body’s sensory receptors, muscles and glands via the peripheral nervous system 
· PNS information travels through axons that are bundled into the electrical cables known as nerves 
The Peripheral Nervous System

· Somatic nervous system
· voluntary control of our skeletal muscles 
· Autonomic nervous system
· controls our glands and the muscles of our internal organs
· autonomic nervous system serves two important basic functions
· The sympathetic nervous system
· arouses and expends energy 
· parasympathetic nervous system
· when stress happens the nervous system produces opposite effects
· it conserves energy as it calms you by decreasing your heartbeat, lowering your blood sugar etc
The Central Nervous System

THE ENDOCRINE SYSTEM

· Interconnected with your nervous system is a second communication system 
· the endocrine system’s glands secrete another form of chemical messengers (hormones) which travel through the bloodstream and affect other tissues, including the brain
· the endocrine and nervous system both produce molecules that act on receptors 
· nervous system zips messages from eyes to brain to hand in a fraction of a second 
· Endocrine messages are slower than the nervous system thats why when we are upset it takes a while for us to simmer down
· e.g. when you are in danger the autonomic nervous system orders the adrenal glands on top of the kidneys to release epinephrine and norepinephrine 
· these hormones increase heart rate, blood pressure and blood sugar provide us with a burst of energy 
· when the excitement passes- the hormones and the feelings of excitement linger a while
· The most influential endocrine gland is the pituitary gland 
· releases hormones that influence growth and its secretions also influence the release of hormones by other endocrine glands 
· The feedback system
· BRAIN--> PITUITARY-->OTHER GLANDS-->HORMONES-->BRAIN
· reveals the connection of the nervous and endocrine system 
· the nervous system directs endocrine secretions which than affect the nervous system 
THE BRAIN

Technology that studies the brain

· Lesion
· tiny clusters of normal or defective brain cells leaving the surrounding tissue unharmed 
· Electroencephalogram (EEG)
· electrical activity in the brains billions of neurons sweeps in regular waves across its surface
· can identify the electrical wave evoked by the stimulus 
Neuroimaging techniques 

· PET (positron emission tomography) scan
· show which brain areas are most active as the person performs mathematical calculations, looks at images of faces, or daydreams
· MRI(magnetic resonance imaging)
· head is put in a strong magnetic field, which aligns the spinning atoms of brain molecules
· structure and chemical analysis 
The Brainstem

· brains oldest and innermost region is the brainstem 
· begins where the spinal cord swells slightly after entering the skull (swelling)
· above the medulla sits the pons (help coordinate movements 
The Thalamus

· top of the brainstem
· receives information from all senses except smell and routes it to the higher brain regions that deal with seeing, hearing, tasting and touching
The Cerebellum

· enables one type of nonverbal learning and memory 
· helps us judge time, modulate our emotions and discriminate sounds and textures
The Limbic System

· controls the nearby pituitary gland 

