September 3, 2015
Neuroscience
Medical Model: Terms
· Diagnosis- which illness is it? (anxiety, autism)
· Etiology- what caused it? (society, inheritance, )
· Prognosis-what are the short/long term consequences? (Treatment, theory)
Epidemiology: study of the distribution of disorders in the population
Prevalence: the percentage of the population that exhibits a disorder during a specified time.
How do we Diagnose Mental illness?
· Diagnostic and statistical manual of mental disorder (DSM)
-its bullshit
-its been revised since 1952, 1980
Classification and diagnosis
	AXIS 1
		-clinical syndromes (schizophrenia, eating disorder)
	AXIS 2
		-personality disorders or mental retardation
	AXIS 3
		-general medical conditions
	AXIS 4
		-psychosocial/ environmental problems (rape, abuse)
	AXIS 5
		-global assessment of functioning scale
Major changes to the DSM 5
· Multi-axial system eliminated
· Changed in 2012
· Organized according to the relationship between disorders
· Some disorders added and removed 
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Structure of the Nervous System

DIRECTIONAL TERMINOLOGY
	Anterior- towards the front
	Posterior-back of the head
Ventral-towards the floor
Dorsal-on the top of the brain (towards the sky)
	Lateral- towards to the side	(outward)
Medial-inwards

VIEWS:	Coronal-top of nose to back (y-axis, vertical cut)(looking from back/front)
Horizontal-looking down (x-axis)
Sagittal-ear-to-ear cut (side view, z-axis)

ORGANIZATION OF THE NERVOUS SYSTEMS
ORGANIZED INTO THE CENTRAL AND PERIPHERAL

Central nervous system (CNS)
· Brain And Spinal Cord	

Peripheral nervous system (PNS)
· Autonomic Nervous Systems
· Somatic Nervous Systems:

Autonomic nervous System-controls our inner body (digestion, breathing, homeostasis)
· Sympathetic System(SNS) “fight or flight”(diverts energy to run)
· Parasympathetic Nervous Systems (PNS) “rest and digest”(open air to breath more, calming, inverts energy)
	
	PARASYMPATHETIC
	SYMPATHETIC

	EYES
	CONTRACTS PUPILS
	DILATES PUPILS (ENHANCED VISION)

	LUNGS
	CONTRISTS BRONCHI
	RELAXES BRONCHI

	HEART
	SLOWS HEART RATE
	ACCELERATES, STRENGHENS HEART BEAT (INCREASED OXYGEN)

	STOMACH, INTESTINE
	STIMULATES ACTIVITY
	INHIBITS ACTIVITY (BLOOD SENT TO MUSCLES)

	BLOOD VESSELS OF INTERNAL ORGANS
	DILATES VESSELS
	CONTRACTS VESSELS (INCREASED BLOOD PRESSURE)



Somatic Nervous systems: Sensory connection to receptors in the skin (eyes, skin. Taste, smell)
· Efferent (Outgoing) nerves: motor nerves that connect the CNS to the skeletal muscles
· Afferent (incoming) nerves: sensory nerves that carry information from the sense organs to the CNS


THE VENTRICULAR SYSTEM
The brain is cushioned and supported by a series of inter-connected hollow space called ventricles: circulate synovial fluid. 
Meninges 
-special membranes (dura mater, arachnoid, pia mater) that protect the brain and spinal cord
-dura matter (hard mother)
-acrachnoid (spider mother) web like
-Pia mutter (surface covering)
Cerebrospinal fluid (CSF)
-fills the ventricles and circulates around the brain and spinal cord
-Floats in skull, salt, glucose but no protein like plasma 
Neuron


Two main types of brain cells
Glial cells “glue”
-support and modulate neurons activities
-they allow information to communicate faster.
-100 billion in the human brain
	Neurons
-basic information processing units of the brain. 
-80 billion in the human brain
-specialized cells thata are specialized for transferring info from one place to another
-neurons in the cortex tend to have a uniform, grid-like organization
-neurons in the subcortical and brainstem nuclei tend to have a more irregular organization

IMPORTANT!!!!
Neurons transmit information
	Neurons have specialized structures for this purpose.
· Dendrites – “tree (G.)”
· Gather information from other neurons. (gathered)
· Cell body 
· Core region; contains the nucleus and DNA. (synthesis, decides)
· Axon hillock
· Junction of the cell body and axon, where the action potential begins. (starts the process)
· Axon
· Carries information to be passed onto other cells.
· ( branches how it travels)
· Terminal button
· Knob at the tip of an axon that conveys information to other neurons.
· Connects with dendrites of other neurons. (connect to new neurons)

	




know the difference! Between neurons and glial cells
· Axons, especially longer ones, are usually covered with a 
myelin sheath. 
-Myelin is a fatty substance produced by glial cells -Myelin insulates the axon, increasing the speed and efficiency of electrical signal conduction.
-The fatty nature of myelin gives white matter its color.

Grey Matter and White Matter
	Grey matter
-areas of the nervous system composed of cell bodies and blood vessels (cerebral cortex, subcortical nuclei, etc.)
	White matter
-areas of the nervous system rich in fat-sheathed/ myelinated neural axons(subcortical white matter, corpus callosum, etc.

GROUPING OF AXONS (TRACT AND NERVES)
Tracts 
· -large collection of axons in the CNS are tracts
· tracts connect nuclei to each other in the brain	
· white matter consists mostly of tracts (myelinated axons)
· white matter
Nerve
· a large collection of axon forming connections in the PNS

GROUPING OF CELL  BODIES
Nucleus (nuclei)
· distant cluster of neural cell bodies (grey matter) forming a functional group 
· can be distinguished by their structure, chemical composition and fuction
· outside the ganiela

Cerebral Cortex
· the brain outer layer (grey matter)
· consciousness when neurons are active and other higher level functions
· when evolved it folded into itself to compromise space without taking up too much space
Frontal lobe
[bookmark: _GoBack]-motor control
-executive function, most recent/ chief of the brain, acts like the break
-academic career, working memory, disorganized
Occipital lobe
			-vision
Parietal lobe
			-touch sensation
			-sense of self in space
			-damage to the left side
Temporal lobe
			-auditory sensation and taste sensation
			-language perception,
			-math and music, long term memory.

EXTERNAL FEATURES OF THE BRAIN
Cerebrum (brain)
· major structure of the forebrain consisting of two virtually identical hemisphere (left and right)
· Carpus callosum” connects the two cerebral hemispheres, allowing both sides of the brain to work
Cerebellum (little brain)
· Involved in motor coordination, and possibly other mental processes



Brainstem 3 MAIN PARTS

· Comprises deep structure of the brain and connects to spinal cord
· Sustains life (respiration, blood pressure
· Oldest part of the brain
Diencephalon: 
Thalamus- sensory info except smell (railway to other parts)
Hypothalamus- controls homeostasis, hormone secretion from pituitary gland
			Midbrain: contains neuron that produce dopamine
			Hindbrain: 
Pons: connects the cerebellum to the brainstem, involved in sleep, and breathing
Medulla: controls breathing and heart rate and connects spinal cord.



THE LIMBIC SYSTEM
Important for emotions, memories work collaboratly with motivation
	Cingulate cortex “belt”
		-involved in emotion processing and memory
	Amygdala “almond”
-involved in fear stimulating, aggression and emotionally charged memories, post dramatic stress disorder
		Hippocampus “seahorse”
-involved in the formation of long term memory, space memory and anxiety

THE BASAL GANGLIA
· INVOLVED IN CONTROLLING MOVEMENT
· LEARNING MEMORY
· LEARNING HABITS
· UNCONSCIOUS , MORE REPITIATIVE, HABIT LEARNING (WALKING, DRIVING, BIKE RIDING)






Lecture 3: communication in the brain

To know
· How do signals move from one end of a neuron to the other?
· How do they move from one neuron to another?
· How do neural circuits process signal?

Electricity in neurons
· Neurons maintain an electric charge across their membrane
· Neurons are polarized because they have more negative charged ions inside its membrane than out
· The extracellular fluid is more positive
· Neurons have more potential energy resting potential =***-70MV***
· The neuron tries to maintain its energy at -70MV using both active and passive mechanisms
ACTION POTENTIAL *** HOW DO SINGALS MOVE FROM ONE END OF A NEURON TO THE OTHER END?***
· A short lived, spreading, localized change in membrane polarity
· During this the potential goes briefly to +30mv and depolarizes
· Take place when the ion channel in neuron membrane open, allowing positive ions to flood in (the neuron membrane opens and positive ions flow through the ion channel)
· The ion channels quickly clamp shut and equilibrates itself at its resting potential -70nm
· Since depolarization is occurring this stimulates the adjacent areas to depolarize as well (wave flow)
· Info always flows in the same direction. Dendrites>cell body> axon> axon terminal
1. the neuron membrane opens
2. positive ions flow through its ion channel
3. the potential goes from resting at -70mv to +30mv
4. depolarization: stimulating adjacent area to flow


Triggering an Action Potential 
· neurons receive hundreds of inputs, with relatively small impact on the probability of an action potential
· every ESEP moves the threshold potential of -50mv a little further
· if there is a sufficient number of ESEPs happening close together in a time or space then the action potential is triggered
· if the ESEP are too far apart, the neuron has time to returen to the resting potential cancelling out the effect of the ESEP
· action potentials are triggered when the neuron is sufficiently depolarized at the axon (the threshold voltage needed to trigger an action potential is -50mn)
· all-or-none law: unlike PSPs, action potenitals are not graded. Once the threshold voltage is reached and action potential will occur (either they happen or they don’t)
· once it occurs it invariably runs its course down the axon (binary)

Neural signaling in steps
1. PSPs are elicited on the cell body and dendrites
2. PSPs are conducted decrmentally to the axon hillock
3. If the threshold potential (-50mn) is reached at the axon hillock, an action potential is triggered
4. The action potential is conducted in an “sll-or-noe” fashion down the axon
5. The action potential arrives at the terminal button and triggers the release of neurotransmitter in the synapase


Excitatory and Inhibitory NTs

Excitatory post-synaptic Potenial (ESEP)
-Neurotransmitters can be classified as “excitatory” because their receptors allow influx of cations (therefore more positive).
-excitatory NTS depolarize the post-synaptic membrane increasing the likelihood of another action potential 
-example: glutamate
-two ESSP in a row create a larger positice charge (depolarization)
Inhibitory posy-synaptic potentials (PSP)
-neurotransmitter can be classified as “inhibitory” because their receptors allow the influx of anions (therefore more negation
-inhibitory NTs hyperpolarize the post-synaptic membrane, decreasing the likelihood of another action potential 
-example: GABA and glycine
-two IPSPs in a row create a larger negative charge (hyperpolarization)


THE SYNAPSE HOW DO SIGNALS MOVE FROM ONE NEURON TO THE NEXT ?*
· The points where two neurons connect (inter-neuron info transfer)
· Transfers signals by passing chemicals from neuron-to-neuron
· Relies on chemical interaction
· Target for exogenous chemical stimulation
· Post-synaptic neuron: (RECEIVER) 
· Pre-synaptic neuron: (SENDER)
· Synaptic cleft: (SPACE BETWEEN) chemical message is sent across gap.
1. Neurotransmitters are synthesized and stored in the pre-synaptic axon terminal
2. Action potential stimulate the release the neurotransmitters into synaptic cleft
3. Released neurotransmitters bind to receptors on the post-synaptic membrane
4. The neurotransmitters bind to the receptors that are coupled to ion channels. The influx of the ions changes the membranes potential of the post-synaptic neuron, causing a post-synaptic potential (PSP)


	ACTION POTENIAL
	SYNAPSE

	Transfers signal altering membrane electrical potential
	Transfers signals by passing chemicals from neuron to neuron.



Receptors and Ligands

· Ligand: are molecule than bind to and activate receptors
· Interactions between receptors and its ligind resembles lock and key
· Receptor protein is shaped to only accept binding from certain types of molecules
· Drugs and poison often work by interacting with receptors in a way that is similar but not exactly ligand

Deactivating NTs (should be able to list)
· Neurotransmitters do not stay in the synaptic cleft, otherwise they would continue to stimulate the post-synaaptic neuron. 
· Can be accomplished in four different ways.
1. diffusion: some of the neurotransmitters diffuse away from the synaptic cleft. To atop the process
2. Degradation: specialized enxymes break neurotransmitters down into inactive molecules
3. Reuptake: specialized proteins called REUPTAKE TRANSPORTER re-cycle neurotransmitters back into the pre-synaptic terinal (acts like a vent)
4. Glial cells: neighboring glial cells may also take up stray neurotransmitters

How do neural circuits process signal?
· So far we know that neuron signaling is a significant to pass a signal along an endless chain of neurons. But… this only accounts for simple reflexes- it cannot be the whole story
EXAMPLE: a monosynaptic reflex loop- info from receptors in the knee are transferred, via a single synapse in the spinal cord, to muscles in the leg. The result is a 1:1 correspondence between stimulate and response. (when the doc hits your knee. The stimulate wrapped around the knee goes to the spinal cord
· Since synapse can be excitatory or inhibitory, neurons can control ech others firing. 
· This allows for the formation of more complex circuits. Messages do not always get passed along; they may need the coordinated action of more than one neuron
Important shit last side on lecture 3

Think of neurons signaling a being a “gate” when neurons go to signal another signal, a particular neuron can cancel the another neurons chances of sending a signal. Therefore some neurons can disable of neurons from sending their signal. If B works with neuron C, B may not work with A. A neuron must give neuron B permission 

Hormones
Hormones: chemicals secreted by one cell group that travel through the bloodstream to act on targets
	ENDOCRINE GLANDS: release hormones within the body
EXOCRINES GLANDS: use ducts to secrete fluids such as tears and sweat outside the body

MAIN ENDOCRINE GLANDS AND THEIR FUNCTION

Hypothalamus: controls hormone secretion
Pineal Gland: reproduction maturation; bodily rhythms
Pituitary gland:
Anterior pituitary: hormone secretion by thyroid, adrenal cortex, and gonads; growth
Posterior pituitary: water balance; salt balance
Thyroid: growth and development; metabolic rate
Adrenal gland
Adrenal cortex: salt and carbohydrate metabolism; inflammatory reaction
Adrenal medulla: emotion arousal
Pancreas: sugar metabolism 
Gut: digestion and appetite control
Gonads: body development maintence of reproduction organs in adults

Principles of hormones action
· Hormones act in a gradual fashion
· Hormones act by changing the probability or intensity of behavior (not like an on/off switch)
· Relationship between behavior and hormones is reciprocal (behaviors change hormones and hormones change behavior)
· Hormones can have multiple effects and one behavior can effect several hormone (not always a 1:1 ratio)

WHATS THE DIFFERENCE BETWEEN THIS AND NEURON TRANSMISSION?
	
	NEURON TRANSMISSION
	HORMONES

	DIFERENCES
	· “released” quickly
· use synaptic or neurocrine signaling involves chemical release and diffusion across a synaptic cleft
	· Hormones can effect behavior and behavior can effect hormones
· act to change the probability of the “normal” 
· EX: a male fighter wins a lot, the fighters testeorone levels also raise as a result they build more muscle and become more aggressive
· Released in large amounts pulsatile
· Endocrine signaling involves hormone being released into  the bloodstream to act on target tissues



Principles of hormone action
· Hormones often have a pulsatile secretion pattern (in bursts) (hormones release ten minutes later another large amount released
-EXAMPLE: growth hormone shows pulsatile release during day, higher releases at night, and maximum levels during puberty 
-EXAMPLE: estrogen and progesterone show changes over the roughly months long menstrual cycle
· Some are controlled by circadian clocks (light sensor cells, or are controlled on a day to day basics than month)
· Hormones and influence other hormones and organs
-EXAMPLE: if stressed cortisol can influence women from getting pregnant (can delay menstration)

	
	Hormonal
	Neural signalling

	Similar communication
	Neurons produce and store chemicals and releases them when needed
	Endocrine glands produce and store chemicals. Release them upon situation

	
	· Hormones bind to recptors to stimulate target cells
· 
	· Neurotransmitters bind to receptors to stimulate target cell



Hormonal Vs. Neural Signaling 

Communication is similar in 3 ways
1. neurons and endocrine glands produce and store chemicals (neurotransmitters or hormones) and release them upon stimulation
2. both bind to receptors to stimulate target cells
3. some chemicals can act as either a hormone or neurotransmitter, depending on where they are release
basically they both produce and store these proteins
Differ in 4 basic ways:
1. neural communication travels to precise destination. Hormone communication spreads throughout the body, and is picked up by cells with the proper receptor
2. neural messages are rapid, measured in milliseconds. Hormonal messages are slower, measure in seconds and mintutes
3. distanced travelled varies-synaptic cleft is small. Hormones may travel over a meter
4. neural communications are sometimes under voluntary control (we can raise our hand). Hormones are involuntary

Also: Process
1. unlike neurotransmitter receptors, hormone receptor are not ion channel
2. hormones do not depolarize the cell but trigger the release of intercellular second messenger when they bond.
3. The second messengers spread throughout the cell and cause a variety of physiological changes
-changes in metabolism, hormone release, receptor trafficking, cell growth, etc. 
-second messenger mediated effects are rapid

Effects of Hormones on cells

· Steroid hormone (like testosterone) are made from cholesterol
· Steroid hormone receptors inside the cell float freely within cytoplasm,
· Steroid-receptor complex binds to DNA and acts as a transcription factor- controlling gene expression
· Transcription factor mediated mechanisms are slow but their effects are long lasting

Effects of Hormones on organs
· Hormones act throughout the body in many ways. These can be generalized into three basic categories.

1. Hormones may promote proliferation, growth and differentiation of cells.
-EX: growth hormone promotes growth of the long bones (during childhood and adolescence)
2. Hormones may modulate cell activity and metabolism
-EX: insulin increase glucose uptake by muscle, fat, and liver (thyroid hormones increase glucose and fat metabolism in all tissue)
3. Hormones may modulate hormones secretion from endocrine glands
-ex: ACTH causes the release of cortisol from the adrenal glands (negative feedback, shuts down ACTH)

Hierarchical Control of Hormones
Four levels. Why is it called the master gland? (the master gland controls a lot of other gland)

Hypothalamus: major neural system activated during stress
· Hypothalamus releases corticotrophin-releasing hormone (or factor; CRH) which is the releasing hormone
· Acts on the anterior pituitary to release adrenocorticotropic releasing hormone 
· Acts on the adrenal gland, which releases glucocorticoids e. cortisol 
Pituitary Gland: 
· ”master gland” of the body, secreting hormones that affect function of glands and organs throughout the entire body
· located at the base of the brain and connected to the hypothalamus
· two parts:
-anterior pituitary: connected to the hypothalamus by blood vessels
-posterior pituitary: directly connected to the hypothalamus by axons extending from hypothalamic neurons
Target endocrine Glands
Target organs and tissue
· Endocrine system is capable of self-regulation. Various hormonal systems use negative feedback to control their function
· The principle of negative feedback loops is critical in maintaining homeostasis. Negative feedback is the counteraction or reduction of an effect that occurs as a result of the effect itself. (negative feedback is needed to maintain homeostasis, it is a counteraction or reduction on a effect that occurs as a result of the effect itself)
· EX: positive feedback- breastfeeding. Negative feedback- something to signal to stop




The Negative Feedback Loop What is it?

The hypothalamus determines a set point for hormone level. In this case, the set point is a medium level of hormone

1. the hypothalamus detects circulating hormone level. If they too low, the hypothalamus orders the secretion of more of that hormone (the hypothalamus manages the circulating hormone level if too low it signals to secrete more of a hormone)
2. the blood level of the hormone goes up
3. at a certain point, the hormone levels approach ( or slightly overshoot) the set point. In response, the hypothalamus order hormone secretion to stop (when the blood levels reach the point the hypothalamus signals the secrete to stop)
4. hormone levels begin to decline again. (the process starts back up again)

STRESS
What is stress?

Stressors stimuli that challenge the body’s homeostasis and trigger a response.
	-psychological or physical 
	-may be real, perceived, or imaged threats. 
	-extreme cold or heat, virus, threaten by a bear
The stress response is the body’s response to challenge of a stressor
-the stress response involves physiological and behavioral changes that attempt to cope with or escape the stressor
-all stressor ( all stressor psychological ) produce a similar 
pattern of pattern of physiological changes

Stress is an everyday event
Major stress can produce minor stressors. Daily stressors may have a significant impact on health. This may be an especially big problem in modern times. Daily hassles are inescapable. 




Why does stress exist? Stress as an adaption.
In the wild, survival is a high-stakes-game and no point is holding back.
-when animals encounter a stressor, they use it as a cue to dump all of their body’s resources into survival. (basically, in the olden days, the only stressor our anscetors would face is something to do with surviving, food, shelter, heat)
-in stress the “fight or flight” is heighten. When this occurs 
stress evolved to deal with short-term stress emergencies (to escape a predator, the animal can temporarily suspend growth, tissue repair


Physiological response to stress (same for all stressors

PHASE 1 ALARM: initial reaction to stressor. ‘flight or fight SNS” is activated (look at the exam schedule) SNS-sympathetic nervous system.
PHASE 2 RESISTANCE:  physiological adaptiona take place to gelp cope eith prolonged stressors. (adaptions the body makes) involves cortisol and HPA axis
PHASE 3 EXHAUTISON: physiological resources are depleted as the body becomes unable to cope with the prolonged stressor. (where the body would get the disease)



Stress response involves two separate pathways: 

1. SYMPATHO-ADRENOMEDULLARY AXIS  (SAM AXIS): initial alarm phase of stress. “FAST-PATHWAY”
a. Neural circuits in the hypothalamus project to the spinal cord, where they synapse with neurons of the sympathetic nervous system (SNS)
b. SNS neurons project to the adrenal medulla. The adrenal medulla release the catecholamine’s epinephrine and norepinephrinein to circulation
c. Catecholamines epinephrine and norepinephrine effects: heart rate decrease digestion, bronchodia, increases bllod pressure) (like and epi-pen)
2. HYPOTHALAMIC-PITUITARY-ADRENAL AXIS (HPA)  “SLOW-PATHWAY” mediates the adaption in dealing with prolonged stress.
a. the hypothalamus releases corticotropin-releasing hormone (CRH) into the anterior pituitary (AP)
b. CRH stimulates the AP to release adrenocorticotropic hormone ACTH) into general circulation 
c. ACTH stimulates the release of cortisol from the adrenal cortex
d. Cortisol effects
· Two different receptors: mineralocorticoid receptor (MR) and glucocorticoid receptor (GR) 
· GR indicates a lot of stress, highly stressed
· Both bind to increase the expression of certain stress-responsive genes
· Ups the manufactor of gluose
· Cortisol is an anti-inflammatory, inhibits the immune system (children with stress are skinny)

Stress and the prefrontal cortex
· Under normal conditions, the PFC exerts from the top-down. Allowing
· Under stress: exerts from the bottom up: inhibiting the prefrontal cortex
How does stress impair cognition?
· Under stress, post-synaptic dopamine and norepinephrine receptors on PFC neurons are stimulated by their neurotransmitters (optimal levels dopamine and norepinephrine stimulate the nuerotransmitters)
· Causing post-synaptic ion channel to open, suppressing the ionic changes associated with post-synaptic potentials (the channel open, receiving these neuron, which loses the signal
· Because of this synapses in the PFC are inhibited. PFC is inhibited as messages can no longer be processed. )( almost like disconnecting sthe pathway to the PFC)
Shutting down the stress response
Cortisol secretion is regulated a negative feedback loop. When this system is disturbed the cortisol levels remain high.
1. the hippocampus, hypothalamus and anterior pituitary are sensitive to circulating cortisal
2. when cortisol levels are high, the regions work to start to shut down cortisol secretion. When CRH and ACTH secretion is reduced the adrenal gland produce less cortisol and end the response
Neural effects of chronic stress
· the hippocampus can be damaged by excessive or prolonged exposure to cortisol
· the hippocampus is  a critical part of the negative feedback loop, thus damage can lead to a vicious cycle 
· kills the GR recptor cells in the brain, which signal to shut down the hypothalamus, which produces more cortisol 

HEALTH AND IMMUNITY

How Does The Immune System Work
· the system is decentralized
· immune cells circulate throughout the blood stream and act directly on what they needs. similar to hormones
· organs like lympth nodes, thymus, and bone marroe act like factories and repositiries for immune cells relaying on chemical communication
TWO BASIC DIVIONS
1. INNATE IMMUNE SYSTEMS (BORN WITH)
-when activated the innate system release cytokines into circulation.
-rectors on the membrane eats it 
2. ADAPTIVE IMMUNE SYSTEM (response to our environment)
-T-Cells: activated by cytokine signals
-Antibodies B-Cells: binds to antigens on pathogens to kill or deactivate


cytokines (movement between cells) travelling through the bloodstream to reach organ of specific cells

Cytokines and depression 
1. giving people cytokine treatment can produce depressive symptoms 
· AIDS and cancer patient treated with cytokine oftendevelop depression
2. depression is more common among people suffering from inflammatory diseases
· cardiovascular disease, type 2 diabetes
3. anti-depressant treatment improves certain components of sickness behavior in mice
· when the mice were sick, they were given anti-depressants and they felt better
Stress and the immune system
·  when stress, our body saves our energy by shutting down the immune system (short-term)
· problems arise when the HPA axis is over activated and under activated (chronic stress can lead to disease. Havng a weak HPA axis can lead to the immune system getting out of control
Why is the relationship paradoxical ?
	Stress suppresses immunity, yet seems to exacerbate inflammatory and autoimmune disease
-possibly cause stress also elevates levels of pro-inflammatory cytokines or certain inflammoatories may be elevated, while other suppressed by cortisol
How does the immune system speak directly with the SNS?
· CRH acts on the brainstem nuclei that iss connected to the SNS. SNS is connected to the organs and also inhibits the immune system
· A disorder in which too little CRH can result in over-activation of the immune system (and cytokine release) leading to excessive inflammation and sickness behavior.
· Chronic stress kill the brain cells responsible for turning off the HPA axis, leading the immune system being over-active



Schizophrenia 

· Classified as a psychotic disorder
· Psychosis: abnormal condition. Means a loss of contact with reality (a break in reality)
· Affects 1/100 in north America. 
· The condition is serious, they can rarely live by themselves


Common myths

	Myths 
	Facts

	Thy are violent and dangerous
	Treated: no more dangerous than others
Untreated: greater danger to themselves. Greatest risk is self-harm or suicide. 

	Have multiple personalities 
	They are not the same as multiple personality disorder

	They see things that aren’t there
	They experience mostly auditory hallucination. Visuals are possible but much less common

	It’s a rare condition
	Affects 1/100 people



Characteristics 
	The symptoms experienced by people with schizophrenia can be divided into three basic groups

1. POSTIVE SYMPTOMS: go beyond normally occurring experiences (the addition)
e.g. hallucination, delusion, paranoia
2. NEGATIVE SYMPTOMS: a deficit or absence in normal behavior (lack of)
	e.g. apathy, limited thought/speech. Emotional and social withdrawal.
may be telling a story about a child who died and the schizo may laugh

3. COGNITIVE SYMPTOMS: (also called disorganized symptoms) are symptoms that are characterized by erratic changes in speech, motor behavior and emotion. 
	e.g. disorganized speech, inappropriate emotional reactions

Positive symptoms (in the addition of behavior)

Delusions: irrational beliefs or paranoia that misrepresents reality. 
· Delusions of grandeur: belief that one is famous (such as napoleon or jesus Christ) or important in some special way (capable of ending the world hunger, for example)
· Delusion of persecution: when an individual believes that others are “out to get them”
· Erotomanic delusion: e.g. when an individual believes that another person (often a celeb) is in love with him/her

Bizarre and non-bizarre delusions
Delusions can be classified as bizarre if they are clearly implausible 
-belief that an outside force has removed the individuals internal organ and replied them with those from someone else
Delusion can instead be non-bizarre, if they are somewhat plausible
-believing that the government is listening to the individuals phone calls
Delusions expressing a loss of control over mind and body are common
	Belief that outside forces are inserting thoughts into one’s mind, or that one’s body is being manipulated by some outside force.

Hallucinations:
· the experience if sensory events without any input from the surrounding environment
· can involve any senses, but auditory (voices are the most common) 
· many hallucinations are simply a running commentary of what’s going on
· others can be more sinister “command hallucinations” involve voices giving orders


Negative symptoms (taken away from normal behavior)
Apathy: the inability to “get started” to perform basic day-to-day functions
-this can lead to problems with hygiene, keeping a job, and keeping a place to live
-don’t want to eat, get dressed

Autism: refers to the tendency to keep to oneself and lose interest in other people or the surroundings 
-note: ‘autism’ here refers to a set of behaviors, not comorbidity with autism the disorder

Ambivalence: emotional and social withdrawal “like you don’t care” 

Anhedonia “without pleasure “ indifference to activities that are typically considered to be pleasurable. “don’t want to engage in pleasurable events”

Affective flattering: the absence of visible emotions, facial expressions and emotional inflections in speech. “don’t feel high or low”
-approximately 25% of people with schizophrenics exhibit a flat affect – it is as through they are wearing an expressionless mask all the time 
-flatten voice, expressionless mask

Cognitive Symptoms
Disorganized speech: they have a confusing way of talking
-they often jump randomly from topic to topic, or go off on illogical tangents
Inappropriate affect: occasionally, display emotions that are inappropriate for the current situation
	-they may laugh or cry in situations that call for neither
Disorganized behavior: can show motor symptoms ranging from wild agitation to catatonic immobility 
-catatonic patients seem frozen in place, but may display waxy flexibility



Diagnosing schizophrenia according to the DSM-5 
a. two or more of the following present for a significant portion of time during 1 month period. At least must be 1,2, or 3
1. delusion
2. hallucinations
3. disorganized speech
4. grossly disorganized or catatonic behavior
5. negative symptoms (diminished emotional expression)
b. significant portion of time since the onset of disturbance, level of functioning (work, interpersonal relationships etc. ) is below level achieved prior to onset
c. continuous signs of disturbance for at least 6 months, with 1 month of symptoms that meet part A including negative symptoms 
d. scizoaffective disorder and depressive or bipolar with psychotic features have been ruled out. No major depressive or manic episodes have occurred with active-phase symptoms 
e. disturbance is not a result of drug abuse or medication
f. additional diagnosis if there a history of autism spectrum or a communication disorder

History of schizophrenia

· Historically know as “madness” or “lunacy” 
· Emil kraplin (1856-1926), first define the symptoms
-catatonia, hebephrenic (silly immature emotionally) and paranoia
-distinguished from manic-depression (we call bipolar disorder)
· He originally called it “premature dementia” 
· Eugen Bleuler (1857-1939), introduced the term schizophrenia replacing “premature dementia”
-thus he believed that the core problem was not premature aging of the brain
· The name schizophrenia means “spilt mind” he believed the destruction of forces that connect one function to the next
-meaning the mind became disconnected from each other, thoughts no longer have any logical connection to each other or reality 

Development 
· Schizo is usually diagnosed in late adolescence or early adulthood
-strikes right as people enter the world of independence , deprives people of a chance of a normal life
-usually a lag of 1-2 years between the first onset of normal symptoms 
· 85% of people, full-blown schizo is preceded by a prodromal stage- a 1-2 year period where subdued symptoms begin to appear
-magical thinking, minor illusion (feeling of presence when one is alone) ideas of reference are common prodromal symptoms
development and prognosis 
· complete remission is rare: most (78%) being treated for schizophrenia go through a pattern of relapse and recovery
· prognosis for schizo is poorer than other disorders but recovery/remission is more likely because
-good social adjustment 
-low proportion of negative symptoms
-good social support system for patients
· symptoms may decrease with age or “level out”

Etiology – genetics
· there is clear evidence for a genetic link to schizo (there is evidence of genetic link but there are more factors to it other than genetic
-can be shown by looking at how the relative risk of developing the illness changes depending on how frequent it is in the family
· monozygotic (identical) twins share 100% of their genes
-therefore if schizo was 100% caused by genetics both twins would always have schizo
-in reality, the risk is only 48%. If one gets it there is a 48% the other identical twin will to
· dizygotic (fraternal) twins only share 50% of their genes
-if it was 100% genetic than 50% of fraternal twins would have schizo if the other does. 
· 50% is genetic and the other 50% could possibly be environment and epigenetics
· example: the other twin may not get schizo but may get another disorder. (proff twin uncles one had schizo and the other had depression)
Etiology – Perinatal Factors
· there is evidence that problem before and shortly after birth can increase the risk of developing schizo
· fetal exposure to influenza and other virus-like diseases may damage the fetal brain in a way that casues the symptoms of schizo later in life
· pregnancy and delivery complications are also correlated with the development of schizo
· ex: lack of oxygen during delivery- can lead to a number of conditions
Etiology – Stress
· stress: seems to be a contributing factor in the development of schizo who are susceptible
· studies show that schizo is often preceded by a stressful event 
-often appears in the midst of the stressful transition
· evidence show that schizos experience stressors in different way
-study of an earthquake in cali found peps with schizo were most likely to react to the stressor with low self-esteem and avoidant coping styles( not thinking about it, giving up)
· GENETICS IS THE GUN AND STRESS IS THE TRIGGER

Anatomical basis of schizo 
Enlarged Ventricles
· They show enlarged lateral ventricles
· since ventricles are empty space it suggests that the nearby parts of the brain do not develop properly or have atrophied
· the CSF fills the empty space left behind
· it is not determined that this empty space cause schizo or if its just a consequence of the disease
-studys show that the enlargement is an inherited risk factor present in both people with schizophrenia and there healthy sibling
Reduced Dendritic Spines
· post-mortem brains from people with schizo show reduced dendritic spine density in the prefrontal cortex
-dendritic spines represents a post-synaptic terminal 
-(the more spines you have the more connected your brain is) 
-this may be a consequence of schizo 
Reductions In The Size Of The Hippocampus
· reduction is caused by degradation based on comparisons made of old and young patients (over time the hippocampus volume decreases)
· the degradation is correlated with the illness severity-worse symptoms show more decrease in volume
· post-mortem samples show disorganized neurons in the hippocampus of schizo brain

Antipsychotic Drugs 
· major advanced in the treatment of schizo came with te discovery of chlorpromazine in the early 1950’s
· chlorpromazine was tried as an anesthetic and for various other purposes but it produced amazing success for psychotic patients
-patients were said to be “ready to return to normal life” 
· because of its effects on psychosis, chlorpromazine and related drugs are called antipsychotics

what make them unique?
· reduce psychotic symptoms without producing too much general sedation
-patents had been sedated for years, but chlorpromazine relieved the symptoms without making tem sleepy
· which results in allowing patients to return to normal life

how does it work?
· Chlorpromazine affects many neurotransmitter ayatems, but its affects on dopamine are most important for treating psychosis
· Chlorpromazine, work by blocking dopamine receptor (the D2 variety)
· It decreases post-synaptic receptor, chlorpromazine blocks dope from binding to the D2 receptorrs
· D2 is found in mant place but for schizo the ones in the basal ganglia is important
· Positive symptoms seem to be caused by excessive stimulation of dope D2 receptors in the striatum (basal ganglia)
· Therefore blocking dope D2 receptor in the striatum with chlorpromazine relieves the positive, psychotic symptoms
· Basically chlorpromazine declines the “hotspot” preventing them from being activated (but what about the cognitive and negative symptoms?)

Dopamine’s role in schizo
· Stimulate drugs like coccine and amphetamine can cause psyotic behavior 
· Basically drugs that decrease dopamine signaling reduce psychosis
· Schizo may also involve under-stimulation of dope D1 receptors in the prefrontal cortex. This is called hypofrontality
· Hypofrontality explains why they struggle with planning, problem solving, high-level reasoning
· The ideal drug would be able to block D2 receptors and activate D1 receptors. This drug does not exist

Side effects of antipsychotics 
· Estimates show 40-50% of patients on antipsychotic medication stop taking them within a year
· Quitting drugs can have disastrous effects. Full spectrum schizo can return in a few days. (relapse destroys years of therapy and the building of a stable life)
· Patients should be supervised to ensure they are taking their meds
· People taking the meds report (sedation, deterioration in abilty to think or concentrate (18%), problem with salvation (16%), blurred vision (16%) , can lead to weight gain and type-2 diabetes 
· Clozapine carries the risk of agranulocytosis-severly lowered white blood cell count
· Can effect one’s motor function (odd movements or parkinsonism can occur)
· Average of 25% people have negative opinion on the drug

MOOD DISORDERS

Major Depressive Disorder
· Aka major depression. The main disorder I mood disorder 
-bipolar disorder a condition in which patients experience both depression and mania (own chapter now)
· Most commonly diagnosed moos disorder 19% of the adult population in America
· The rate 19% reflects the average across the entrie population. Females have twice the rate than males

Sex Differences in Depression
· (2x) as much women than men
WHY?
-reflects patterns of help-seeking
-may have a psychosocial explanation, such as social discrimination
· sex differences in endocrine physiology 
-remember, HPA axis 
-estrogen influenced by cortisol (important!)

Age and major depression
· May appear at any age, first starts to become common at puberty
-typical age (between 20-30 years of age)
-can appear in older people as well, (10% are older than 55) which can be because of the defect of cognitive symptoms 
· Major depression among younger ages is increasing
-25% of people 18-29 already experienced MD episode (2003)
· The length of a depressive episode can vary (2 weeks-lasting several years)
-typical duration of the first episode (if untreated) 4-9 months
· episodes often go away on their own but residual symptom strongly predict later relapse

Diagnostic Feature (define them?)
· a mood that is depressed, sad, or otherwise, gloomy is the primary feature of major depression
-mood can be described: sad, hopeless, “ down in the dumps” “blah” etc.
-individuals ( males) often show irritability, anger, crankiness 
· these feeling are usually accompanied  by anhedonia: the loss of interest in activities hat used to bring enjoyment (without pleasure)
· psychomotor retardation: individuals may find that even everyday task take up an enormous amount of time and energy-it can be hard to get out of bed (“im so tired”)
· decreased cognitive abilities: hard to concentrate 
-when symptoms appear in elderly, they are mistaken for dementia (why?)
-cant focus academics
-patients are older may be diagnosed as dementia but actually depression
· change in appetite” appetite may be increased or decrease (those who eat more tend to favor carbs more
-may change the weight. Gain or lost
rises levels of triptocan which rises serotonin
· sleep disturbances: like appetite, sleep can either decrease or increase (insomnia and hypersomnia respectively)
-patients first visit the doctor with sleep complaints to be diagnosed with depression
-WHY?: may have insomnia, broken sleep the body’s natural rhythm in sleep is controlled by melatonin which is made from serotonin decrease in serotonin decreases malatonine
· Feelings of worthless or guilt: may misinterpret everyday occurrences as evidence of personal defects
-This situation happened because of me… reading sad stories may effect you for days?
· Thoughts of death, suicidal ideation or suicide attempts: have plans or thoughts. may be passive thoughts “wish not to wake up in the morning” 
-crisis: when the patient have a plan 
-passive: “wish not to wake up in the morning”

Major Depressive Disorder
Unipolar
· Depression that alternates with normal emotional states
· Depressed mood or loss of interest or pleasure in daily activities at least a 2 weeks
· Depressive episode may last for several months
· Social, occupational, educational or other important functioning must be negatively affected.
· Fluctuates, depression roller-coaster
Persistent Depressive Disorder
· Chronic depression that is marked by depressed mood, that occurs for most of the day for at least 2 years
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Bipolar Disorder (formally known as manic depression)
· Characterized by one or more manic episodes usually accompanied by periods of depression
· Mania: mood elevated to point of euphoria, feel invincible, don’t sleep, don’t eat, make grand theories about the world go on shopping binges, sex etc. 
-psychoticism’s cousin. So manic don’t want to go to the hospital, they feel good, the regular mood are heighten
-to the extreme  
· Affect 1-2% of the population
· Equally common in both males and females

Bipolar Disorder 1
Characterized by at least on manic or mixed episodes (mania and depression)
· Most have had at lease one depressive episode; all experience hypomanic state before progressing to full blown mania
· Hypomanic is just below
Rate of Cycling varies
-rapid cycling consist of 4 or more cycles in one year
-some individuals may cycle several times in one day

Bipolar II
· only hypomania NOT MANIA 
· when cycling you experience depression but not full blown 

what is hypermania (which is the manic state) vs. Hypomania?
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	Characteristics
	Manic episode
	Depressive episode

	EMOTIONAL
	very sociable, elated, euphoric, elated, impatient at any hindrance
	Gloomy, hopeless, socially withdrawn, irritable

	COGNITIVE
	racing thoughts, flight of ideas, desires
	Slowness of thought, processes, obsessive worrying, inability to make decisions, negative self-image, self-blame, and delusion of guilt and disease

	 MOTOR

	Hyperactive, tireless, requiring less sleep than usual, showing increased sex drive and fluctuating appetite
	Less active, tired, experiencing difficulty in sleep, showing decreased sex drive and decreased appetite





Seasonal Affective Disorder
· type od depression brought on by the shortr days of winter (photosensitive)
· phototherapy administered in the morning can suppress melatonin, a hormone that may be important in controlling sleep
· SAD also responds to SSRI (selective serotine receptor inhibitors)
· Prevalence? (cultural variation depending on location (Nordic countries more risk?)
· Back in the day this would make sense. The nervous system is a loop, therefore it would want to slow down and may show depression symptoms

Genetics and depression
· Evidence for genetic link to depression
· 1st degree relatives (parents, siblings, offspring) relatives have a 2-3 times greater chance of developing depression than the general population
· concordance rate between identical twins is 45.6% 
· in fraternal there is a 20.2%
· this is evidence that there is a large genetic link to depression however the environment is still larger.

SSRIs at the Synapse
· Following release, excess serotonin is broken down by the enzymes monoamine oxidase (MAO) and is also cleared by serotonin reuptake transporters 
· SSRI drugs like fluoxetine (Prozac) work by blocking serotonin reuptake transporters. This leads to an increase in serotonin in the synapse
· They work by blocking reuptake transporter of serotonin therefore, inhibits the serotonin not making it leave. Therefore serotonin has not chose but to bind to the post-synaptic cleft.





Hypotheses and depression

The Monoamine Hypothesis
· strong evidence that mood disorders have biological origin
· monoamine hypothesis suggest that depression is caused by reduced synaptic activity of norepinephrine and serotonin
· monoamine oxidase (MAO) is an enzyme that inactivates monoamines
· MAO inhibitors are effective antidepressants 
· Selective serotonin reuptake inhibitors (SSRIas) are antidepressants that block the reuptake of serotonin synapses
Evidence
· There is little evidence that low levels of these neurotransmitters cause depression
-lowering levels of these neurotransmitters in normal people does not produce depression
· Long lag time between treatment and reduction of symptoms
-antidepressants medications alter the levels of these neurotransmitters within days, but it takes weeks for drugs to start relieving depression
· Not everyone is cured, or even helped 
· SSRI increases risk of suicide in children and adolescents

The Glucocorticoid Hypothesis
· Stressful life events play a role in the etiology of depression
-stressors and genetics may interact to make things even worse
· If stress plays a role in depression, we should start thinking about the HPA axis and how it might be involved in depression
· Cortisol, the main stress hormone of the HPA axis is part of the glucocorticoid family of hormones
· The glucocorticoid hypothesis suggest that dysfunctional regulation of the HPA axis stress response contributes to depression
HPA axis dysregulation in depression
· Abnormal regulation of the HPA axis is one of the most common clinical finding in depression.
Stress>cortisol release>which can casue depression> causes people with depression, can have higher cortisol levels, or lower and or lower flatten levels
 Including:
1.  HYPERCORTISOLMIA
-elevated levels of cortisol in the blood, even during non-stressful times
-chronic stress can lead to over secretion of cortisol, associated with depression in adulthood (45% of adults with depression lasting more than 2 years experienced abuse, neglect, or parental loss as child)
2. impaired negative feedback of HPA axis
-the brain is not able to response to elevated blood cortisol by shutting down CRH, ACTH, and CORTISOL secretion (as if, they are impaired, dsamethlasol?)

HPA axis negative feedback
· normally, cortisol binds to glucocorticoid receptors in the hippocampus to activate the negative feedback system and shut down the stress response. 
· This means that people with depression cannot shut down their stress response as easily
· Continued exposure to high levels of cortisol further damages the hippocampus. Meaning that the longer it is exposed to stress (or depression), the worse things tend to get
Hippocampus
· Healthy human hippocampus (is dense with cells)
· A depressed hippocampus has a reduce density of cells. Appears shrunken in shape 
· This is evidence suggesting that the hippocampus is damaged by chronic major depression
· A theory is overactive HPA axis. 
· People with depression have a decreased hippocampus size. May be caused and cause a defect related to depression (not answered)
· Neuroimaging studies show reduced hippocampal volume in patients with depression
· Successful antidepressants treatment appears to prevent this effect, leading to healthier hippocampal volumes HOW?
· Graph from studies show a negative correlation between hippocampal volume and the number of days of untreated depression in human. Proving that the more time someone spends with untreated depression, the smaller the hippocampus becomes
· Antidepressants help by increasing the rate of neurogenesis in the hippocampus
· Neurogenesis: a process that creates new neurons, and is blocked by cortisol and certain cytokines (IL-1)
· Long-term decrease in hippocampal neurogenesis could explain the shrinkage factor in depression (could explain some of the cognitive problems found in depression)
· When high levels of cortisol, decreases the rate of neurogenesis. Increase inflammatory in the body, increase in depression. 

Links between estrogen and the HPA axis
· Estrogen seems protective against stress and depression
· The negative feedback system is more efficient during higher levels of estrogen (follicular phase)
· Women show lower cortisol levels in response to social stress during the follicular phase
· SSRI antidepressants work better when combined with estrogen
· Mood tends to drop during the luteal phase

Treatment of Depression
· Tiny electrode are inserted into the region of interest, give mild stimulation 
-e.g. Globus palladia, Parkinson’s disease
working with neurosurgeon at UofT
-electrodes implanted in area 25, pacemaker sewn in under collarbone
-profound relief as soon as electrodes turned on
-2/3rds retuned to normal mood and function within months
-currently in clinical trails in the US
take home message 
· Depression, though common can be very serious and debilitating illness how and why?
· Depression can be treated with relatively good rate of success using modern antidepressants and psychotherapy
-antidepressants affect monoamine neurotransmitters, but this seems to be only in small part of the story
· There seems to be a sex differences with respect to the symptoms and depression, and also how it is best treated how why?

Anxiety Disorders

Anxiety and Fear
· The fear response activates the sympathetic nervous system and the sympatho--adrenomedullary (SAM) 
-this brings the “fight or flight” response that helps prepare our bodies to deal with an immediate threat
· Anxiety and fear are not the same thing but are interrelated in some ways
· The symptoms of anxiety and fear overlap to vary degrees and in practice are difficult to separate
ANXIETY: apprehension/ worry about real or perceived future threats
	Disorders :GAD
FEAR: emotional and physiological reaction to real or perceived immediate threats 
	Disorders: panic disorders
Disorders such as post-traumatic stress disorder (PTSD) involve a mixture of both anxiety and fear-related symptoms 

Intro to Anxiety
A complex phenomenon
· -on the one hand, anxiety is an emotional state that is a fundamental component of nearly every mental illness in the DSM
· on the other hand anxiety can be its own disorder, neatly separated from the other
· in general, anxiety is a negative mood state characterized by bodily symptoms of physical tension and psychological symptoms of apprehension about the future
· each state of anxiety is unique, becase one can worry about different things
· generalized anxiety disorder and panic disorder are both anxiety disorders. Various phobias are also classified as that as well
· post-traumatic stress disorder was classified as anxiety until the DSM-a but now called trauma and stress-related disorder. Trauma and fear disorder
· obsessive-compulsive disorder (OCD) was ince considered an anxitey disorder but no has its own category
· other anxiety disorders include: separation anxiety disorder, selective mutism, phobias, social anxiety etc. 

Characteristics of anxiety
· anxiety disorders are often comorbid with depression and other mental illnesses
-comorbidity: when an individual suffers from two or more conditions at the same time. They often share biological/psychological links
· often comorbid with other anxiety disorders many people have more than just one! (50% of individuals also have a second disorder)
· suicide is a surprisingly common risk with anxiety disorders. 20% of patients with panic disorder had attempted suicide at least once (depression with comorbid anxiety significantly increases the risk of suicide as compared to depression alone)
Characteristics of Panic Disorder
· recurrent and sudden debilitating panic attack that come on unexpectedly (panic attacks are reliably triggered by a specific stimulus, a specific phobia is better diagnosis)
· the DSM5 says that panic attacks are abrupt surges f intense fear or discomfort that reach a peak within minutes (unexpectedly, unpredictable)
· affects 3.4-4.7% of the us population , people often withdrawal from society fearing consequences experiencing a panic attack in public 
· SYMPTOMS: pounding heart, sweating, shaking chest pain and discomfort etc.

Fear and amygdala 
· Amygdala is part of the limbic system in the temporal lobe
· Amygdala had direct access to sensory to info allowing quick react to dangerous stimuli before we realize what were looking at!
· The amy is lined to recognition , expression and experience of fear, it active during stimulations of anxiety and phobias 
· The amy has connections with the sympathetic nervous system effecting physiological, the SAM is activated but the “fear” is absenc

Physiological effects of fear	

The amygdala can activate the sympathetic nervous system. The body undertakes a number of adaptions to help escape or otherwise deal with the “threat”, with panic attacks these things can happen with the absence of the fearful stimulates, may not be scarred of something in particular

	Body Part
	Effects

	eyes
	Dilutes pupils (enhanced vision)

	lungs
	Relaxes bronchi (increases air to lungs)

	heart
	Accelerates, strengthens heart beat (increased oxygen)

	stomach, intestines
	Inhibits muscle activity

	Blood vessels of internal organs
	Contracts vessels (increased blood pressure




Neurobiology of a panic attack
· Panic attacks resemble the normal fear response, but are generally unprovoked and undirected (the individual isn’t afraid of anything in particular, making it hard to escape)
· People with panic disorder show amygdala activation in response to anxiogenic stimuli (the amygdala is hyper-sensative)
· Highly heritable the only gene clearly known is COMT 

Characteristics of GAD
· no specific focus no start or end time
· it is characterized by excessive anxiety, worry and rumination (often switch between worries)
· about 2.9%, 

Symptoms if GAD
· restlessness or feeling keyed up or on edge
· irritable
· muscle tension
· sleep disturbance
· has to be present for at least 6 month and at least 3 symptoms 

Neurobiology of GAD
· unlike panic disorder, GAD and excess worry are not associated with the sympathetic nervous system over-activity
· individuals are “autonomic restrictors” meaning SNS is less responsive to stressors
· worry also seems to paradoxically increase the PNS activation , increases the action in the prefrontal cortex
· with increased activation of the frontal lobes in response to stressful stimuli (sometimes cant focus because the frontal lobe, is occupied) (might be indicative of their frantic, intense thought processes about the worried topic)
· individuals DO NOT show greater amygdala activation but show greater activation in anticipation of it. (worry about the anticipation)

Difference between GAD and PD
· GAD is a disorder that’s primarily anxiety-based. Increased PFC activity and reduced SNS activity
· PD is primary fear-based, (panic attacks) decreased PFC activity and increase limbic and SNS activity 

Pharmacological treatments of anxiety
· Anxiolytics: classified as fast-acting and slow-acting drugs. Fast-acting given for PD and slow for GAD
· Benzodiazepines: are drugs agonists at GABA receptors, increase inhibitory signaling in the brain, leading to sedation and relaxation
· Antidepressant: SSRIs are effective 
· Beta blocker: for short term anxiety, 

Attention Deficit Hyperactivity Disorder

ADHD: classified as a developmental disorder. Deviation from the normal attention and impulsive behavior .
· Persistent pattern of inattention and/or hyperactivity-impulsive
Hyperactivity: excessive motor activity at inappropriate times
Impulsivity: hasty activity that occur in moment without any kind of forethought

Problems: intellectual disorder, mild delays language, motor, social development (not paying attention)

Comorbidity of ADHD: 1/3 of patients have ADHD alone. Most have at least one other DSM disorder

Genetics and ADHD
· 80% genetic one of the most heritable disorders
· elevated in first0degree biological relatives weak associations have been found that the decrease of dopamine in the prefrontal cortex

Environmental/ development risk factors 
· evidence of gene-environment interactions in ADHD
· patients with a specific mutation in the dopamine reuptake transporter (DAT-1) are more likely to exhibit symptoms of ADAH (if mothers during pregnancy)
· perinatal hypoxia (lower levels of oxygen in birth) has been linked to ADHD 

The Stanford marshmallow experiment 
· the child that weren’t able to delay gratification was correlated to the academic success 
· “go/no-go” = response inhibition, those that weren’t able to delay the marshmallow did poorly on this test
· those who seem tempted showed increased ventral striatum activity and decrease prefrontal cortex 
· rewards are less of an influence 

Endophenotype: you inherit some traits (in the case of ADHD siblings may be slightly impulsive), inherited in the genes and have some behavioral abnormality. However are not as severe as the actual illness. 
Every human trait can be measured along a spectrum.  The majority of people fall somewhere in the middle of the range.  A minority of people may be on either the high or low extremes.


Neuroimaging findings in ADHD
· Evidence supports structural and functional brain abnormalities in children with ADHD
· Reduce volume in the prefrontal cortex, striatum, cerebellum (fine motor skills), and corpus callosum (worse connectivity in this area) less cells in this area
· The problems in the PFC and striatum= deficits in executive function and reward processing seen in ADHD

Treatments of ADHD
· Psychostimulant drugs (Adderall) effective in 70-90%, increasing the stimulates of the nervous system
· These drug stimulate the brain, and generally increase: the activity of the CNS
· Psychstimulate: caffeine and cocaine

Ethics of ADHD
· Psychostimulant: are like speed, they block the reuptake transmitters of dope. 
· You can become tolerant the brains reward system




Autism 
Clinical Description
· Early childhood (around social behaviour starts to develop
· Difficulty in areas : impaired communication, impaired social interactions, restricted behavior interest and activities
Communication
· For those that develop speech patterens often follow:
-echolalia-repeating the speech of others or mimic
-may know the alphabet but their own name
Socail interaction
· Affective social competence (unable to send emotional messages, or read others emotion)
Restricted behaviour
· Sterotypies (rocking, yelling)
· Like to stay the same restricted to change 
Genetics
· Highly heritable 
· More common among males than females
Prenatal Testosterone
· Correlated to the mind reading task, and making eye contact
The Mirror Neuron System
· This systems may be responsible for the neurobiology basis for social cognition


Dementia and Aging
Dementia 
· Memory and cognition deficits, impairment in social and occupational functioning 
· Nondenerative dementia: are a heterogeneous group of disorders with diverse etiologies vascular dementias, chronic alcohol or drug abuse )
· Degenerative dementia: are presumed to have a degree of genetic transmission (huntentings) (alztimeters disease)
Symptoms 
· Confusion 
· Forgetfulness
· Agitation
· Sleep disturbance
Clinical symptoms of AD
· Retrograde amnesia: loss of previous memory
· Anterograde amnesia: deficts with storing new memories
· Deficits in executive function (performing task with complicated task and multiple steps)
· Agnosia: failure to recognize objects 
· Apraxia: impaired motor 
· Aphasia: impaired language function
· Agnosogonsia: the lack of awareness that one may have a disease (during the mid-stages of AD
· As the disease progresses, syptoms become more serve
-language skills, problems with communication
long-term memory

Alzheimer’s and the brain
· Shrunken cortical gyri, reduced grey matter, and massively enlarged ventricles 
Finding in the brain
1. The presence of amyloid-beta plaques  (clusters of misfoldd, defective proteins that accumulate in and around neurons ) they shck and fold off neurons which leads to the death of them , amyloid –b are neurotoxic, as they accumulate they choke off adjacent neuron. (they are neurotoxic, and disturb the adjacent neurons leading tp the death of tose surrounding neurons)
2. Neurofibriliary tangles:  they are clumps o neurofibriles

Strain on the Brain
· Chronic stress leads to neurodegeneration, increase build-up of amyloid-b plaques
PD (symptoms, neurobiology, and treatment)
· Symptoms include: problems with motor system (rigid movements, impaired balance)
· Caused by the death of neuron in the midbrain region
· PD is caused by reduced dopamine in the basal ganglia so add more dope
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