Psych 1001 CH3- Biological Bases of Behaviour
Learning Outcomes
After completing this chapter you should be able to:
· Differentiate the four lobes in the cerebral cortex, and identify some of their key functions
· Identify the main functions of the nervous system & peripheral nervous system
· Recognize how neurons communicate at chemical synapse
Recognize specific hormones that regulate behavior

Module A
Brain Specialization 
· Aspects of human hardware (brain)
· Brains typically have two natural halves, connected by brain corpus colossus
· Scale of left hand to right hand ±30 
· Many people have an in-between score, because handedness is not a black or white item. 
· Generally left hemisphere: 
· Analytical or sequential skills 
· Language and mathematics 
· 95% of right handers 
· 62% of left handers
· Right hemisphere
· Visual, spatial holistic, music
· Theme of language, creativity, intuition
· Recognizing emotion 
· Special Language Centers
· Broca’s Area: speech production, when damaged know what we want to say but cannot say it 
· Wernicke’s Area: speech comprehension, when damaged speech sounds normal but meaningless
· Hemispheric lateralization: right side to left side of body and visa versa, eyes wired to both sides 
· Brain plasticity: ability to recognize and compensate for damage
· Cases of stroke, brain injury, surgery, tumor
· Patients can gain back function that should have been lost
· Brain grows from conception to adulthood. Growth spurts occur in different brain areas 
· 17-20 years frontal lobe development: ability to plan and control emotions. 
· Synaptic pruning: similar to garden pruning, given unlimited possibilities but brain prunes back capabilities to focus on present capabilities. 
· Dendrites and axons grow as synapses develop
· Myelination continues to occur, consistent insulation and protection of communication 
Deep Brain Simulation: nonsurgical treatment to reduce tremor and to block involuntary movements in patients with motion disorders. Small electric shocks are delivered to the thalamus (especially in the treatment of multiple sclerosis) or the globus pallidus (especially in the treatment of Parkinson's disease), rendering these parts of the brain inactive without surgically destroying them.

Wilder Penfield: Wilder Penfield January 26, 1891 – April 5, 1976) was a pioneering neurosurgeon once dubbed "the greatest living Canadian". He expanded brain surgery's methods and techniques, including mapping the functions of various regions of the brain such as the cortical homunculus.

MRI: Magnetic resonance imaging (MRI) is a technique that uses a magnetic field and radio waves to create detailed images of the organs and tissues within your body. Most MRI machines are large, tube-shaped magnets.

Module B 
Brain Eavesdropping 
· Mechanisms by which we understand what happens in the brain
· Lesions: localized destruction of brain tissues where person is still able to function 
· If particular function impaired, that lesioned area must be important for that particular function 
· Usually studied in case studies
· Phineas Gage in mid 1800s was railway worker, metal rod travelled through the top of his skull but still managed to live. 
·  Significant portion of frontal lobe missing: completely different personality. Fights with colleagues, etc. 
· Appears as if frontal lobes play a vital role in maintaining thought and consideration at aggressive tendencies. 
· HM run over with car and suffered severe epileptic seizures, removed hippocampus at 27. Appeared source of seizures was located in hippocampus. 
· Personality unchanged, increased IQ from seizure reduction.
· Normal memory of early life, reading, writing skills in tact.
· Complete anterograde amnesia: inability to learn new things. 
· Tested at McGill University, why we know so much about hippocampus. 
· Trans cranial Magnetic Simulation: temporary activation/ deactivation of brain structures within 2cm of brain surface 
· Direct Current Stimulation: longer duration, lower intensity. 
· EEG (electroencephalogram) overall electrical activity in brain with beta waves (mental, physical activity), alpha waves (awake but relaxed), theta (light sleep), gamma (deep sleep) 
· Tomographic brain imaging: virtual slicing, CAT scan: X-ray computed tomography slowed by dense tissues collected at multiple images. PET scan: positron emission tomography with radioactive injected taken up differently by different parts.
Module C
The Brain 

Hindbrain: 
· Vital functions: circulating blood, breathing, sleep, coordinated movement
· Medulla (circulation, breathing, sneezing), pons (connects brainstem with cerebellum), cerebellum (coordinate fine motor movement)
Midbrain:
· Sensory functions: voluntary movement, pain perception
· Between hindbrain and forebrain 
· Dopaminergic projections (voluntary movements, addictions), reticular activating system (sleep and arousal regulation) 
Forebrain: 
· “Human Functions: emotions, complex thoughts, planning 
· Thalamus (relay station, sensory integrator), hypothalamus (regulates hunger, thirst, sexual and emotional behavior), limbic system, cerebrum (Two lobes and four structures)
· Frontal Lobe: Voluntary movement, speech, thought planning. Broca’s.
· Temporal Lobe: Auditory Information, Wernicke’s.
· Parietal Lobe: Somatosensory, touch information 
· Occipital Lobe: Visual information 
· Hypothalamus 4 F
· Feeding
· Fleeing
· Fighting
· Reproduction 
· Amygdala: Fear perception  
Sensory Homunculus: How much lobes are devoted to parts of bodies. Shows great deal of parietal lobes developed to hands and lips and tongue. 

Module D
Nervous Systems 

We have multiple nervous systems: 
· Central Nervous System: composed of brain and spinal cord
· Peripheral Nervous System
· Somatic System: Afferent and Efferent, and Autonomic Systems: Sympathetic and Parasympathetic Nervous Systems. 
PNS: connects CNS to rest of body
· Somatic Nervous System (SNS) 
· Afferent sensory nerves (to CNS) 
· Efferent motor nerves (from CNS)
· Autonomic Nervous System (ANS) 
· Sympathetic: fight or flight response when we see or hear something frightening, dilutes pupils, shuts down digestive systems, activates muscle groups. Prepares body to either fight or run 
· Parasympathetic: rest and digest system. Shuts down activation of sympathetic system and brings body back to normal resting state. Case of false alarm. 
Module E
Neurons 
· Specialized body cells, which carry messages throughout nervous systems.
·  Roughly about 100 billion neurons in the human body. 
· Mirror Neurons: A mirror neuron is a neuron that fires both when an animal acts and when the animal observes the same action performed by another. Thus, the neuron "mirrors" the behavior of the other, as though the observer were itself acting. Such neurons have been directly observed in primate species.
[image: ]
· Soma: Cell body including nucleus and sustaining functions 
· Dendrites: Receives signal
· Glia: glue-like substance that removes waste 
· Axon: electrical transmission 
· Myelin Sheath: insulation, speeds transmission of message
· Terminal Buttons and Synapses: end branches that transmit to next neuron. 
Resting Potential: at rest, inside neuron slightly negative charge
Action Potential: neuron is stimulated past a certain threshold level, inside switches to a positive charge with rushing of sodium ions in and potassium ions out.
Na/K Pump Re-establishes resting potential

Module F
Neural Communication 
· Synapse: neurons are not connected to each other, space between neurons. 
· Roughly 100 trillion synapses in brain.
· Communication across a synapse occurs via neurotransmitters. 
· Receptor site across synapse fits neurotransmitter like lock and key function. 
· May be inhibitive decreasing probability of next neuron firing, or excited. 
· Recycling of neurotransmitters is reuptake. 
· Synapses eliminated via synaptic pruning: multiple possibilities brain has at birth are pruned off as we learn about particular environment. 
· Repeated activation of one cell on another causes long-term potentiation. (Hebbian Learning Rule) There is a change in the connection between one neuron and the next. Over time as we learn, certain conncections in neurons are strengthened as others are weakened. Weakened ones are pruned and stronger ones are more likely to fire. 
· Acetlycholine: excites muscles, learning.
· Dopamine: excites and inhibits learning, attention, movement, reinforcement,
· Norepinephrine: eating, alertness, wakefulness, fears. 
· Endorphins: pain, feeling of pleasures and well being. Mimics operation of morphine in nervous system. 
· Prozac works by inhibiting serotonin reuptake and it cannot be used by the next neuron. More serotonin available existing in synapse after next neuron is activated. 

Module G
Endocrine System 
· Works at a greater distance throughout the entire body.
· Embodied in different glands: 
· Pituitary: Master gland, human growth hormone, activates other glands 
· Thyroid: controls rate of food metabolized.
· Pancreas: insulin helps regulate blood sugar
· Adrenal: prepare for emergencies, stress, release corticoids
· Gonads: sex hormones and secondary sex characteristics (i.e. deepened voice at puberty, widening of hips, growth of breasts in females) 
· Ovaries and Testes: testosterone is much more present in males than females (10X). Androgen in male testes accounts for sexual motivation. 
· Testosterone responsible for male features

Module H
Genetics and Evolution

Behavioral genetics: genetic influence on behavior
Chromosomes: strands of DNA with genetic info, cells have 46 and haploid sex cells have 23. Each chromosome has thousands of genes. 
· Viability: 1 day for ovum, 6 days for sperm. Length of time at which can exist. 
· Conception (?) Leads to fertilized zygote with 46 chromosomes
· Homozygous: one parent contributes
· Heterozygous: both parents contribute
· Dominant: Xx XX show phenotype
· Recessive xx shows phenotype 
· Genotype: genetic makeup
· Phenotype: Physical expression of genotype
· Polygenic Inheritance: Many genes responsible
Fraternal or Dizygotic Twins
· 2 zygotes or fertilized ova 
Identical Twins 
· One zygote divided into two 

Research methods in behavioral genetics: Family studies- does it run in the family?, twin studies- compare identical and fraternal twins, adoption studies- between adoptive children and biological and adoptive parents
· Influence of environment as opposed to genetics on behavior
· Genetic relatedness to show correlations between traits 
·  Influence of environment is stronger on personality than environment
· Closer the genetic relatedness of two individuals the greater probability of schizophrenia in both. 
Evolution: 
Why do characteristics change?
· Organisms vary
· Heritable characteristics
· If a trait leads to reproductive success we will see more of that trait in subsequent generations. 
· [bookmark: _GoBack]Adaptations: behavioral and physical 
· Assisted by mutations: fight or flight responses, taste preferences and parental investment and mating. 
· Epigenetics: gene affects can be silenced or muted by environmental effects without changing the DNA and these mutes can be passed on. Environment can affect our genetics and thus its influence cannot be ignored. 
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