Neurobio Reading Notes

Chapter 1 – Neuroscience: Past, Present, and Future

Origins of neuroscience
· 7,000 years ago: boring holes in skulls in attempt to cure
· Headaches, mental disorders; let evil spirits escape
· 5,000 year old Egyptian writings: knowledge of brain damage symptoms
· Heart seat of consciousness, not brain; unchallenged until Hippocrates 400BC
· Greek medicine
· Hippocrates: brain involved in sensation and intelligence
· Aristotle: brain cools the blood overheated by heart
· Roman Empire
· Galen (Greek physician) 150AD
· Dissected sheep especially
· Treated gladiators
· Supported Hippocratic view
· Deduced function of cerebrum and cerebellum
· Cerebrum: recipient of sensations
· Softer tissue, memories need to be imprinted
· Cerebellum: commands muscles
· Right for the wrong reasons
· Ventricular fluid supported tetra-humoral theory
· Body functions according to balance of four vital fluids
· Sensations initiated by movement of humors
· Renaissance (14th-17th century) to Nineteenth century
· Galen’s ventricular function theory strengthened in early 17th century
· French inventors develop hydraulic machines
· Fluid forced out of ventricles might cause movement of limbs
· Descartes (1600)
· Supported ventricular localization of brain function
· Couldn’t account for full range of human behavior
· Unique human capabilities exist outside brain in the mind
· Mind: spiritual entity that receives sensations/commands movements by communicating with machinery of brain
· Via pineal gland
· 18th century: broke away from Galen’s views
· Observed division of brain tissue: gray and white matter
· White matter: continuous with nerves, thus contain fibers that bring information to and from gray matter
· End of eighteenth century: complete dissection of nervous system
· Central and peripheral divisions
· Same pattern of bumps (gyri) and grooves (sulci/fissures) on surface of brain of every human
· Speculation: different functions localized to different bumps
· End of eighteenth century understanding
· Injury to brain disrupts sensations, movement, thought
· Brain communicates with body via nerves
· Brain has different identifiable parts, each probably have different function
· Brain operates like a machine, follows laws of nature
· Nineteenth-Century Views
· Benjamin Franklin 1751
· “Experiments and Observations on Electricity”
· Galvani and Bois-Reymond: muscles twitch when nerves stimed
· Displaced fluid movement theory
· New concept: nerves are wires that conduct electrical signals 
· Unresolved: bidirectional communication?
· 1810: Bell & Magendie
· Within each nerve is mixture of many wires/fibers
· Fibers divide into two branches/roots at spinal cord
· Dorsal and ventral root
· Bell cut fibers, found that ventral cutting = muscle paralysis
· Magendie found that dorsal roots = sensory information
· In each nerve fiber, transmission is strictly one-way
· Experimental ablation method
· Parts of brain destroyed to determine function
· Gall 1809, bumps on brain = bumps on skull
· Personality traits related to dimensions of head
· Correlating structure of head with traits: phrenology
· Flourens 1823, biggest critic of phrenology
· Experimentally showed different functions of cerebrum/cerebellum
· Shape of skull not correlated with shape of brain
· Thought all regions of cerebrum participate equally
· Used experimental ablation with birds
· Broca 1861
· Patient understood language but couldn’t speak
· Found lesion in left frontal lobe
· Credited with confirming localization of function
· Fritsch, Hitzig
· Schwann 1839: cell theory
· 1900: neuron is basic functional unit of the nervous system
· Neuroscience today
· Reductionist approach: break problem into smaller pieces for analysis
· Neuroscience research
· Clinical: MDs; deduce function from effects of brain damage
· Experimental: foundation for all medical treatments
· Scientific process
· Observation
· Replication
· Interpretation
· Verification
· Moral responsibilities in the context of use of animals in research
· Animals used for worthwhile experiments (advance our knowledge)
· All steps taken to minimize pain and distress
· All possible alternatives to using animals considered




Chapter 2 – Neurons and Glia

Two types of cells in nervous system: neurons and glia
· 100 billion neurons in brain
· Glia outnumber neurons by tenfold (glia = Greek “glue”)
· Neurons more important: sense changes in environment, respond
· Insulate, support, nourish neurons
· 10-50 micrometer diameter (0.01-0.05mm)
· Late 17th = microscope
· Early 19th = formaldehyde hardens tissue, microtome to make thin cuts
· Microscopic study of tissues: histology
· Late 19th = Nissl stain: stains nuclei of neurons, can study cytoarchitecture
· Binds to negatively charged RNA
· 1873 = Golgi stain: revealed two parts: perikaryon/soma & neurites 
· Golgi thought neurites of cells fused together to form continuous network
· Cajal thought neurites communicated with each other: neuron doctrine
· 1950 = electron microscope, confirms neuron doctrine
Soma
· Most important organelles: nucleus, R/S ER, mitochondria
· Cytoplasm = cytosol + organelles – nucleus
· Rough ER: close to nucleus, also called Nissl bodies
Alzheimer’s
· Characterized by neurofibrillary tangle formation
· In Alzheimer’s, tau detaches from MTs and accumulates in the soma
· Disrupts cytoskeleton
· Axons wither
· Impedes normal flow of information in affected neurons
· Abnormal amyloid secretion is first step in this process
Axon
· Axons often branch, called axon collaterals
· Occasionally returns to communicate with same cell
· Recurrent collaterals
· Sometimes axons have multiple branches at ends
· Collectively called the terminal arbor
· Cytoplasm lacks ribosomes, RER
· Axon terminal vs axonal cytoplasm
· No MTs in terminal
· Terminal has synaptic vesicles
· Dense covering of proteins on inner membrane facing synapse
· Numerous mitochondria
· Axons degenerate when cut, can’t sustain themselves: Wallerian degeneration
· Kinesin = + end = axon terminal = anterograde
· Dynein = - end = soma = retrograde
· Dendrites of single neuron collectively called dendritic tree
Classifying Neurons
· Number of neurites
· Unipolar, bipolar, multipolar
· Most are multipolar
· Dendrites
· Dendritic tree varies widely across types of neurons
· Classification often unique to particular part of brain
· Ex: stellate cells (star-shaped) & pyramidal cells (pyramid-shaped)
· In cerebral cortex
· Spiny vs aspinous
· Connections
· Primary sensory neurons
· Motor neurons
· Interneurons
· Axon length
· Golgi type I: long axons, one part of brain to another; “projection neurons”
· Golgi type II: short axons, don’t extend beyond cell body; “local circuit"
· Neurotransmitter
· Ex: cholinergic = acetylcholine
Glia
· Astrocytes
· Most numerous
· Fill spaces between neurons
· Regulate chemical content of EC space
· Surround synaptic junctions
· Myelinating
· Oligodendrites (CNS) & Schwann cells (PNS)
Non-neuronal cells
· Cells other than glial and neuronal
· Ependymal
· Line ventricles
· Direct cell migration during brain development
· Microglia
· Phagocytes
· Vasculature






















Chapter 3 – Neuronal Membrane at Rest
· Cells capable of generating/conducting APs = excitable membrane
· Current flow determined by electric potential & conductance 
· Potential: difference in charge between anode & cathode
· Conductance: same as resistance; depends on # particles & ease of travel
· Ohm’s law: I = gV (g = conductance)
· Calcium pump transports Ca2+ out

Chapter 4 – The Action Potential
· Big picture: frequency and pattern of APs form neuronal code used in information transmission
· Voltmeter: measures voltage/electric potential difference between 2 electrode tips
· Oscilloscope: special type of voltmeter used to measure APs over time
· Rate of AP generation depends on magnitude of continuous depolarizing current
· Enough current just to threshold = 1 AP/s or 1 Hz
· More current increases rate to 50 Hz
· Firing frequency reflects magnitude of depolarizing current
· Maximum firing frequency: 1000 Hz
· Absolute refractory period: 1ms
· Movement of K+ ions:
· Electric current is produced by net movement of ions across membrane (IK)
· Conductance is proportional to number of open channels (gK)
· IK will flow as long as Vm =/ Ek driving force = Vm – Ek
· Ik = gk (Vm –Ek)
· Iion = gIon (Vm – Ek)
· Electric potential = voltage
· Driving force = membrane potential – equilibrium potential
· Current = conductance * driving force
· Ohm’s law: current = conductance * voltage
· Voltage clamp
· Can set membrane potential of axon at any value you choose
· Voltage-gated sodium channels
· Four domains, each domain has six alpha helices S1-S6
· Four domains clump together to form pore between them
· S4 is voltage sensing domain: positively charged amino acid residues
· Patch clamp: study currents passing through individual ion channels
· Single channel does not equal action potential, thousands per square micrometer
· Channelopathy: disease caused by alteration in structure/function of ion channel
· Differences in expression of sodium channel genes gives rise to variations in properties of action potentials of cell
· Single amino acid mutations have been shown to cause epilepsy: slows inactivation of sodium channel, prolonging the action potential
· Tetrodotoxin (TTX) blocks Na+ channels
· Different toxins disrupt channel function by binding to different sites on the protein
· Orthodromic conduction: action potentials traveling in only one direction
· Interneuron spike-initiation zone: axon hillock
· Sensory neuron: sensory nerve endings
· Voltage gated Na channels found only on axonal membranes (generally)


Chapter 5 – Synaptic Transmission
· 1897: “synapse”; Charles Sherrington
· Information transfer at synapse: synaptic transmission
· Electrical synapses common in mammalian brain
· Bidirectional electric current flowing from one neuron to next
· Occur at gap junctions
· Six connexins form connexon, two connexons for gap junction channel 
· PSP in electrical synapse is small, 1mV peak
· Gap junctions more common in early embryonic
· Coordinate growth and maturation of neighboring cells
· Secretory granules = dense-core vesicles, large vesicles
· Membrane differentiations: accumulations of protein on either side of cleft
· Asymmetrical: Gray’s type I
· Symmetrical Gray’s type II
· Active zones: pyramids on presynaptic membrane; nt release zones
· Postsynaptic density: protein accumulated under postsyn membrane
· Types of CNS synapses
· Axodendritic 
· Axosomatic
· Axoaxonic
· Dendrodendritic: rare
· Neuromuscular junctions
· Motor end-plate = postsyn membrane
· Largest synapse in body, many active zones
· Active zones aligned with postsyn membrane folds
· Postsyn folds packed with receptors
· More accessible to researchers, much of what we know came from here
· Neurotransmitters
· Amino acids (GABA, Glu, Gly)
· Amines (ACh, dopamine DA, epinephrine, NE, histamine, serotonin)
· Peptides (Neuropeptide Y, somatostatin, substance P, CCK)
· Amino acids & amines small organic molecules, synaptic vesicles
· Peptides large molecules, secretory granules
· Fast transmission in CNS: Glu, GABA, Gly
· Fast transmission at neuromuscular: ACh
· Transporters package neurotransmitters into vesicles
· Amino acids and amines synthesized by enzymes, in axon terminal
· Peptides synthesized by ribosomes, granules bud off from Golgi
· Carried to axon terminal by axoplasmic transport
· Transmitter-Gated Ion Channels (ionotropic)
· 4 or 5 subunits form pore
· Nt binding causes slight twist of subunits, pore opens
· Only amines and amino acids bind transmitter-gated
· Pore not nearly as specific as voltage-gated; ACh permeable to Na/K
· EPSPs and IPSPs
· EPSP: ACh-gated, glutamate-gated -> Gray’s type I; excitatory
· IPSP: glycine-gated, GABA-gated -> Gray’s type II; inhibitory
· Autoreceptors
· Receptors on presyn membrane that react to self nt
· Usually inhibit further neurotransmitter release; G-protein coupled
· Neuropharmacology: study of effect of drugs on nervous system
· Inhibitors: inhibit normal function of proteins in transmission
· Receptor antagonists: bind receptors and block neurotransmitter
· Receptor agonists: bind receptors and mimic neurotransmitter
· Synaptic integration: multiple synaptic potentials combine in one postsyn neuron
· Quantal analysis of EPSPs
· Elementary unit: nts in a single synaptic vesicle
· Vesicles contain same # of nts = x
· Total amount of nts released = some multiple of x
· Response to contents of single vesicle = y (dependent on # receptors)
· Amplitude of postsyn EPSP = some multiple of y
· Length constant
· Index of how far depolarization can spread down dendrite/axon
· Depends on two factors
· Internal resistance: remains relatively constant
· Membrane resistance
· Likelihood of EPSP generating AP depends on:
· Number of coactive excitatory synapses
· Distance of synapse from spike-initiation zone
· Properties of dendritic membrane

Chapter 6 – Neurotransmitter Systems
· Neurotransmitter system composed of molecule itself plus: 
· Machinery nt synthesis
· Machinery vesicular packaging
· Machinery reuptake & degradation
· Machinery transmitter action
· First nt: ACh 1920
· Cholinergic cells produce & release ACh
· Noradrenergic: use amine norepinephrine/noradrenaline
· Suffix –ergic is the convention now: GABAergic, peptidergic, glutamatergic
· Adjective ergic used to refer to whole nt system
· First step in studying nt system is identifying the neurotransmitter
· Identifying molecule as a neurotransmitter:
· Synthesized and stored in presyn neuron
· Released by presyn axon terminal upon stimulation: hardest to show
· Experimentally produce response in postsyn cell that mimics response from presyn release
· Localizing neurotransmitter and its synthesis machinery
· Immunocytochemistry: localize proteins
· Inject nt, antibodies bind, recover antibody complex, label antibodies, apply to brain tissue, cells containing nt are colored
· Can localize any molecule for which a specific antibody can be made
· Including nt itself and its synthesizing enzymes
· In situ hybridization: localize mRNA
· Design probe in lab complementary to mRNA
· Probe: strand of nuc acids that binds to mRNA
· Probe binding to mRNA = hybridization
· Chemically label probe (radioactively) and apply to tissue
· Autoradiography: method of viewing radioactivity
· Lay brain tissue on sheet of film sensitive to radioactivity
· Studying transmitter release
· Hardest to show experimentally in CNS
· PNS: stimulate a set of cells & axons while taking samples of synaptic fluid
· Test activity of sample to see if it mimics effect of intact synapse
· Chemically analyze sample to reveal structure of molecule
· This method used to identify ACh
· CNS: impossible to stimulate single population of synapses containing only a single neurotransmitter (CNS is diverse mixture of synapses and nts)
· Stimulate many synapses, measure all chemicals released
· Keep brain alive in vitro, bathe in high [K+] to stim release
· Show that nt release occurs only when Ca2+ present in bath
· Can’t ever be sure that nts were released from axon terminals
· Could be secondary consequence of synaptic activation
· Studying synaptic mimicry
· Microionophoresis: assess postsyn actions of a neurotransmitter candidate
· Inject nts close to postsyn membrane through glass pipette
· Use microelectrode to monitor changes on postsyn membrane
· Studying receptors
· No two neurotransmitters bind to the same receptor
· Neuropharmacological analysis
· Nicotine: ACh receptor agonist in skeletal; no effect in cardiac
· Muscarine: ACh receptor agonist in cardiac; no effect in skeletal
· Concept: receptors can be distinguished by actions of different drugs 
· Can also use antagonists 
· Curare antagonizes nicotinic
· Atropine antagonizes muscarinic
· Glutamate receptors distinguished using drugs as well
· AMPA receptors
· NMDA receptors
· Kainate receptors
· All three subtypes are activated by glutamate
· Ligand-binding methods
· 1970s: many drugs interact selectively with nt receptors
· Studying receptors using radioactively labeled ligands
· Opiates known to act on brain (pain relief, euphoria)
· Radioactive opiates shown to bind to some neurons in brain
· Thus opiate receptors exist in brain
· Search began for endogenous opiates = endorphins
· Two peptides “enkephalins” soon isolated
·  Ligands can be either 1) agonists 2) antagonists 3) the nt itself
· Molecular analysis
· Determine structure of polypeptides that make up proteins
· Receptor subtypes are astoundingly diverse
· Many polypeptides can serve as subunits of receptors
· GABAA has 151,887 potential subtypes
· Neurotransmitter Chemistry
· Dale’s principle: a neuron has only one neurotransmitter
· Many peptide-containing neurons violate this
· Co-transmitters: two or more nts released from same nerve terminal
· Cholinergic neurons (ACh)
· Synthesized by all motor neurons in spinal cord & brain stem
· Nt at NMJ
· ChAT: choline acetyltransferase: synthesizes ACh
· Only cholinergic neurons contain ChAT, thus good marker
· Ex: immunocytochemistry
· ChAT synths ACh in axon terminal, transporters put into vesicles
· Transfers acetyl group from acetyl CoA to choline
· Choline found in ECF, taken up by transporter
· Transport of choline into neuron is rate-limiting step
· AChE: acetylcholinesterase
· Not a good marker, found in other neurons
· Degrades ACh into choline and acetic acid
· Fastest catalytic rates among all known enzymes
· Catecholaminergic neurons (tyrosine => DA, NE, E)
·  Precursor tyrosine contains catechol group in its structure
· Catecholamines: dopamine, norepinephrine, epinephrine
·  Tyrosine hydroxylase (TH): tyrosine to dopa: rate-limiting
· End-product inhibition
· Less nt release = increased [nt] in cyto = inhibits TH 
· Dopa decarboxylase abundant in catecholaminergic neurons
· Converts dopa into dopamine (DA)
· Parkinson’s: dopaminergic neurons die
· NE neurons also contain dopamine B-hydroxylase (DBH)
· Converts dopamine to NE
· DBH only found in vesicles, not cytoplasm
· Adrenergic (E) have phentolamine N-methyltransferase (PNMT)
· Converts NE to E
· Found in cytosol of axon terminals unlike DBH
· Thus NE made in vesicles, pumped out, then pumped back in
· No degradative enzymes; Na+-dependent transporters do clearance
· Monoamine oxidase (MAO) destroys reuptaken nts / or recycled
· Tyr -> dopa -> DA -> NE -> E
· Serotonergic neurons (5-HT)
· Serotonin = 5-HT
· Derived from tryptophan
· Tryptophan -> 5-HTP -> serotonin 5-HT
· Synthesis limited by availability of tryptophan
· Tryptophan is essential amino acid
· Transporter removes 5-HT from synaptic cleft
· MAO or recycled into vesicles
· Amino acidergic neurons
· Glu, Gly, GABA (glu = glutamate)
· Only GABA is unique to its neuron (the others used in proteins)
· Glutamate & glycine synthesized from glucose
· Glutamatergic axon terminals have glutamate transporter
· GABA made only by GABA-using neurons
· Glutamate precursor
· Glutamic acid decarboxylase (GAD) is good marker
· GABAergic neurons major inhibitor in CNS
· 1 chemical step turns major excitatory into major inhibitory
· Na+-dependent transporters mediate uptake of AA nts
· GABA metabolized by GABA transaminase
· Other chemical messengers
· ATP very likely to be a nt
· Purinergic receptors
· Excites some neurons by gating a cation channel
·  Functions could be similar to glutamate
· Endocannabinoids
· Released from postsyn neurons, act on presyn
· Retrograde messengers
· Voltage-gated Ca channels open in response to APs in postsyn 
· Ca causes synthesis of endocannabinoids
· Unusual qualities
· Not packaged in vesicles, made rapidly on-demand
· Small, membrane permeable
· Can diffuse rapidly across membrane to contact neighboring cells
· Bind selectively to CB1 cannabinoid receptor, found presyn
· CB1 receptor
· GPCR, reduce opening of presyn calcium channels
· Ability to release nt (usually GABA or Glu) is impaired
· Very active postsyn neuron releases endocans, suppress either the inhibitory or excitatory drive on neuron
· [bookmark: _GoBack]Nitric oxide (NO)
· Synthesized from arginine
· Could be retrograde messenger like endocan
· Small, membrane permeable, but breaks down very rapidly
· Transmitter-Gated Channels
· Most thoroughly studied: nicotinic ACh at NMJ
· Five protein subunits
· Four types of subunit: alpha, beta, gamma, delta
· 2 alpha, 1 each of beta gamma delta in each receptor
· Each alpha has ACh binding site
· ACh binding to both required for channel to open
· Nicotinic ACh receptor in brain made only of alpha and beta
· Most transmitter-gated channels in brain share same 4 alpha helix segments
· As well as being pentameric, resemble nicotinic ACh
· Glutamate probably tetrameric, resembles K channels
· Purinergic (ATP) subunits only have 2 membrane-spanning segments
· Amino Acid-Gated Channels
· Fast synaptic transmission in CNS
· Glutamate
· AMPA: fast excitatory
· Na/K permeable, not permeable to Ca2+
· Net effect: let Na in, depolarization
· NMDA: fast excitatory
· Coexist with AMPA at many synapses
· Permeable to Ca2+
· Inward ionic current is voltage-dependent
· Kainate: function not understood
· Unusual NMDA ion conductance
· When channel open: Ca & Na enter, K leaves
· At negative RMP, channel is clogged by Mg2+ ions
· Mg leaves pore when membrane is depolarized
· Usually follows activation of AMPA channels
· Thus inward ionic current is voltage-dependent as well as transmitter-gated
· GABA and Glycine-Gated channels
· GABA: synaptic inhibition in CNS
· Glycine: synaptic inhibition elsewhere
· Both GABA-A and glycine gate a chloride channel
· Both similar to excitatory nicotinic ACh
· Benzodiazepines & barbiturates bind to GABA-A
· Benzo: increase frequency of channel openings
· Barb: increase duration of channel openings
· Don’t affect channel without presence of GABA
· Result in stronger IPSPs, more Cl- current
· Ethanol enhances GABA-A function
· Effects depend on structure (alpha beta gamma units)
· GPCRs and Effectors
· G-protein = GTP binding protein
· Basic structure
· Single polypeptide, 7 transmembrane alpha helices
· Two EC loops form nt binding sites
· Two IC loops bind G-proteins
· Same basic mode of operation
· 3 subunits: alpha beta gamma
· Resting state: GDP bound to alpha
· Transmitter binds receptor, G-protein bumps into receptor (it was free floating), G-protein releases GDP and binds GTP
· G-protein splits in 2 parts, Alpha-GTP & Beta-Gamma
· Alpha usually an enzyme, breaks down GTP to GDP
· Alpha and Beta-Gamma come back together
· Shortcut pathway
· Fastest of GPC systems: 30-100ms of nt binding
· Receptor -> G protein -> ion channel
· Localized, faster than second messenger cascades
· Second messenger cascades
· NE beta -> Gs (G stimulatory) -> AC cyclase -> ATP to cAMP -> PKA
· NE alpha 2 -> Gi (G inhibitory) -> suppress AC
· Above 2 accomplish push-pull method: stimulating/inhibiting cAMP
· GPCRs allow signal amplification: one GPCR can activate many ion channels



Chapter 22 – Mental Illness

· Neurology: diagnosis/treatment of nervous system disorders
· Psychiatry: diagnosis/treatment of disorders affecting mind/psyche
· Mental illness
· Human behavior, product of = brain activity, product of = heredity & environment
· Anxiety disorders
· Inappropriate stress response when stressor not present/not threatening
· Most common of psychiatric disorders
· Panic disorder
· Recurring, unprovoked panic attacks
· Panic attacks: sudden feelings of intense terror, occur w/o warning
· Short-lived, last <30 minutes
· Women twice as common; half have depression; 25% alcoholics
· Agoraphobia
· Severe anxiety of situations where escape is difficult/embarrassing
· Greek agora = marketplace
· Alone outside home, crowd of people, car, airplane, elevator
· OCD obsessive-compulsive disorder
· Obsessions: recurrent ideas that are inappropriate/forbidden
· Contamination by germs, sexual/violent impulses
· Compulsions: repetitive behaviors to reduce anxiety of obsessions
· Hand-washing, counting, checking to make sure in place
· Stress response
· Avoidance behavior
· Increased vigilance and arousal
· Activation of sympathetic ANS
· Adrenal gland cortisol release
· Hypothalamus centrally involved in orchestrating appropriate:
· Humoral response
· Visceromotor response 
· Somatic motor response
· Humoral response
· Mediated by HPA axis: hypothalamic-pituitary-adrenal axis
· Cortisol released in response to elevated ACTH (adrenocorticotropic)
· ACTH released from anterior pituitary in response to CRH
· Corticotropin-releasing hormone 
· CRH released by hypothalamus
· Regulation of HPA axis by Amygdala and Hippocampus
· Central nucleus of amygdala becomes active = stress response ensues
· Bed nucleus of stria terminalis activates HPA axis (downstream of amyg)
· Hippocampal activation suppresses CRH release
· Hippocampus has glucocorticoid receptors, respond to cortisol
· Chronic cortisol can cause hippocampal neurons to die
· Anxiety disorder treatments
· Psychotherapy: gradually increase exposure to stimuli
· Alter connections in brain so stimuli doesn’t evoke response
· Anxiolytic medications
· Alter chemical synaptic transmission
· Benzodiazepines & serotonin reuptake inhibitors
· Benzo binds to GABA-A, enhances function (valium = benzodiazepine)
· Benzo suppresses activity in brain circuits used by stress response
· SSRIs (serotonin-selective reuptake inhibitors)
· Prozac, used for OCD
· Prolong actions of released serotonin
· Effects not immediate, like benzos
· Rise in EC serotonin not responsible for anxiolytic effect
· Increases glucocorticoid receptors in hippocampus
· Affective disorders
· “Mood disorders”
· Major depression
· Prolonged, severe feeling that emotional state not under control
· Lowered mood, decreased interest/pleasure in all activities
· Recurrent in 50% of cases if untreated
· Dysthymia
· Milder than major depression
· Bipolar disorder
· Recurrent, like depression
· Repeated episodes of mania, or mixed episodes of mania/depression
· “Manic-depressive disorder”
· Mania: French for crazed/frenzied
· Type 1 and type 2
· Type 2 is hypomania but always has major depression
· Monoamine hypothesis
· Mood is closely tied to levels of released ‘monoamine’ nts
· NE and Serotonin 5-HT
· Depression is consequence of deficit in one of these
· Correlation between the two is too simplistic tho
· Antidepressant action of drugs takes several weeks to develop
· Mood disorders run in families, genes predispose us
· Diathesis: predisposition to a disease
· Early childhood abuse/neglect and other stressors also important risk factors
· Diathesis-stress hypothesis
· HPA axis is main site where genetic & environmental influences converge to cause mood disorders
· Exaggerated HPA activity = anxiety disorders
· Anxiety and depression often coexist
· Hyperactivity of HPA axis in severely depressed patients
· Blood cortisol levels elevated
· CRH concentration in CSF also elevated
· Activating hippocampal glucocorticoid receptors = feedback inhibition HPA
· This feedback disrupted in depressed patients
· 
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