
 

General Anatomy
Glialcellsnonexcitablecellsthatprovidesupporttoneuronsreleasegrowthfactors

Schwanncells oligodendrocytesformmyelintocoataxons

Astrocytesastructuralandfunctionallinkbetweenneuronsnonnervoustissue Ectregeneratedamagedaxons

ResponsibleformaintainingnormalECFKtlevelsremovingexcessNT synthesizestoremolecules

MicrogliaprotectCnsfromforeignmatterbacterialdeadcellsthroughphagocytosisor releaseofcytokines

PhysicalsupporttotheCns

craniumtvertebralcolumn betweenthetwoare3connectivetissuemembranesthatseperatesofttissueofCns

fromsurroundingbonemeninges

duramaterouterlayerclosesttobonestoughtaberoustissue

arachnoidmaterweblikestructure nospaceexistsbetweentheduraandthearachnoid

Piamaternexttothenervoustissuespaceinbetween subarachnoidspace Fliedwcerebrospinalfluid bathes

theCns cavitiesinthebraintspinalcordventricles

ventriclesarecontinuouswithoneanother 2cshapedlateralventriclesareconnectedto a3rdbytheinterventricular

foramen cerebralaqueductconnects3rdto4th continous w CentralCanalcavitythroughspinalchords

liningsoftheventriclesandcentralcanalcomposedof ependymalcellsepithelialcells formsatissuecalled

choroidplexisCependymalcellscapillaries piamatter Auctions inthesynthesisofCSF

CSFsynthesis asitsproduced itcirculatestheventricularsystem enterssubarachnoidspacethroughthe

4thventricle reabsorbedintovenousbloodthrougharachnoidvilli attopofbrain

BloodsupplytotheCNS

CNStissuehasa highmetabolicrate highdemandforglucose oxygennota lotofglycogen

dependsonasteadysupplyofoxygent glucose

BloodBrainbarrierphysicalbarrierbetweenthebloodandCSF tightfunctionsbetweencapillaryendothelialcells

eliminating capillaryporestorestrictdiffusion ofhydrophilicmoleculesbetweencells
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Astrocytesstimulateendothelialcellstodevelop maintaintight junctions formationofbloodbrainbarrier

Grey Whitematter

greymattercellbodiesdendritesaxonterminals401ofCNSsite ofsynapticcommunication neuralintegration

Whitemattermyelinatedaxonsspecializedforrapidtransmission ofinformationthroughactionpotential

Cerebralcortexlayerofgreymattercoveringthewholebrain

Whitematterisbeneathcerebralcortexwsmallareasofgreymatter1subcorticalnuclei

thespinalchordistheopposite whitematterontheoutside

projectionfiberstractsconnectthecerebralcortex wlowerlevels of thebrain1spinalcord corticospinaltracts

connectregionsofthecortexwgreymatterinthespinalcord

Associationfibersconnectoneareaofcerebralcortextoanotherareaonthesamesideofthebrain

commissuralEbersconnectcorticalregionsononesidetocorrespondingregionsontheother most are located in

Corpuscallosumconnectsthecerebral hemispheres

Spinal Cord
Spinalnerves31pairsthatbranchoff thespinalcordbetweentwoadjecentvertebrae

8cervicalnervesCtC8 neckregion 12thoracicnerves TITR chestregion 5lumbarnervesLlL5 lower

back 5sacralnervesS1S5 tailbone1coccyxregion Icoccygealnerveco emergesfromthetipof thec

dermatomes differentsensoryregionsservedbyaparticularspinalnerve

cranialnervessensoryinthefaceemergefromthebrain

Greymattercontainsinterneuronscellbodiesdendritesofefferentneurons axonterminalsofafferentneurons

dorsalhornencompasesposteriorhalf ofgreymatteroneithersideventralhornencompasesanteriorhalf

bundlesofafferentaxons bundlesofefferentaxons

Whitematter

ascendingtractstransmitinfofromspinalcordtothebrain

descendingtractstransmitinfofrombraintospinalcordcontrolefferentneuronsmodulatesensoryinfo
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TheBrain
tore
brainlargestpartdividedintohemispheres

corpuscallosum

cerebellummotorcoordination balance

Brainstemconnectsforebraincerebellumtothespin IIIIII are

midbrain midbrain n
Brainstem pons a spinalchord

medullaoblongata

reticularformation

Cerebralcortex groovessulci ridgesgyri highestlevelofneuralprocessing integratingCenter outerlayerofthebrain

frontallobe languageplanningpersonalityprimarymotorcortexvoluntarymovementsmotorcontrol

parietallobesomatosensorycortex processessomestheticsensationssurfacetouchitchtemppainandproprioception

awarenessofmuscletensionjoint limbpositions

Occipitallobevisualcortex

temporallobeauditorycortex

Brainlateralization

rightbrainspacialorientationcreativityfacialrecognitionmusicphilosophyintuition

leftbrainlogic analyticalprocessinglanguagemathskills

Diencephalon

Thalamusrelaysallsensoryexceptsmell tocerebralcortex

hypothalamuslinksendocrinenervoussystemsreleasinghormonesthatregulatepituitarygland controlshomeostasis regulates

eatingdrinkingbehaviors autonomicnervoussystem

suprachiasmaticnucleus generatescircadianrhythms pinealglandsecretesmeletonin

limbicSystem

amygdalaaggressionfear hippocampuslearning memoryOlfactorysystem

InvoluntaryMovements
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Reflexautomaticpatternedresponsetosensorystimulus

Reflexarchsneuralpathwaysforreflexes receptordetectsastimulus infotransmittedfromreceptortoCnsviaafferentneurons

Cnsintegratorsendssignaltoefferentneuron transmitssignaltoeffectororgan stimulatesaresponse

Reflexcategories

levelofneuralprocessingspinalorcranial

efferentdivisioncontrollingeffectorsomaticskeletalmuscle orautonomicsmooth1cardiacmusclesorglands

Developmentalpatterninnateor conditioned Ilearnedthroughexperience

numberofsynapsesinpathwaymonosynapticorpaysynaptic

Withdrawlreflexpainfulstimuluscausesanautomaticwithdraw alsotriggerscrossedextensorreflex

VoluntaryMovements
Idea Program Execution

LateralPathways
limbicsystem Smyffefeenatary PyramidalTract
Associationareas

primarymotor Extrapyramidal Yffefamantmffae

tract
supplementary

cortex

pyrimidaltractsdirectfromprimarymotorcortextospinalcord motorarea Premotorarea Motorneuron

n
Feedback

uppermotorneurons axonsterminateinventralNorn
sensorysystems
cerebellum e

controlfinemovementsoffirearmshandsAngers thalamus

Basalnuclei e

rubrospinaltractsoriginateintherednucleiofmidbrainaxonscrossto
Brainstem

oppositesideandjoinaxonsofpyramidaltract

VentromedialPathways indirectconnectionsbetweenbrain spinalcord

Vestibularspinaltractsoriginateinmedulla relievesinfofrominnerear maintainsposturetbalance

Tectospinaltractsoriginateinsuperiorcolliculiofmidbrainrecievesinputfromeyes controlshead eyemovement

Reticulospinaltractsoriginatefromreticularformationeitherponsormedulla importantinbalance

BasalNucleineuraldamagecancausedisease Cortex

vu
huntingtonchoreainvoluntaryjerkinginlimbsface caused Thalamus e Basalnuclei

Brainstem a
cerebellum

byoveractivemotorcircuts Sensory e
information

spinalchorde
ParkinsonS lossofinputtobasalganglia
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language
Wernicke'sarea lefthemisphere intheposteriorandsuperiorportionofthetemporallobe inferiorparietallobe

involvedin language comprehension insoundwrittenwordssignlanguage

Broca'sareafrontallobe

involvedin languageexpression speaking writing

Aphasia languagedisfunction

Sleep
Electroencephalographyaffixedelectrodestothescalptorecordelectricalactivities brainwaves

EEG'selectroencephalogramsbrainwaves

SlowwavesleepslowEEGmovementslowheartrate raredreams happensintheforebrain

REMsleepfastlowamplitudeEEGnomuscletoneparalysisincreased heartratevividdreams in thepons

Sleepstages drowsyalphawaves 2 highamplitudes of Kcomplexes sleepspindles lightsleep 3moderate

sleepdeltawaves Sleepspindles 4 highamplitudedeltawaves

ASperiodofsleepcontinues REMsleepbecomeslonger morefrequent

Integrated CnsFunctions

Emotions Motivation

lefthemisphere associatedwpositiveemotionsright negative

motivation in pleasurecenterssubstancescanactivatethe
memory s limbicsystem s Hypothalamus 2 Brainstem
sensorystimuli s cortex

dopaminergicsystemsofthebasal gangliaprojecttothe
associationareas nthoughts Hormonal r

changes autonomic

griftperceivedEmotion e cortex Responses

limbicsystem associationareas

n
learning cortexmotor I Henspotoonses

Associativemakingconnectionsbetweentwoormorestimuli

nonassociativeoccursinresponsetorepititionofasinglestimulus eithercauses habituation decrease in response



nonassociativeoccursinresponsetorepititionofasinglestimulus eithercauses habitual10hdecease in response

to a repeatedstimulus orsensitization increasein response

Memory

proceduralimplicit memoryof learnedmotorskillsorbehaviors involvesthecerebellumbasalnuclei pons

declarativeexplicit memoryoflearnedexperiencesfactsandevents involvesthehippocampus

shorttermeverythinggoesintoshorttermmemoryforsecondstominutes storedin thefrontal lobe

memoriescanbeconsolidatedintolongtermmemory intemporallobehippocampus

Plasticitysynapsescanbealteredandnewonescandevelop

longtermpotentiationrepetitivestimulationof a synapse strengthensthesynapticconnection


