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RETICULAR FORMATIONRETICULAR FORMATION

OneOne ofof thethe oldestoldest portionsportions ofof thethe brainbrain
RepresentsRepresents thethe corecore ofof thethe braisntembraisntem
ComplexComplex collectionscollections ofof cellscells thatthat formform diffusediffuse
cellularcellular aggregationsaggregations andand more more defineddefined nucleinuclei
FunctionsFunctions: : 
–– WakefulnessWakefulness, , alertnessalertness, , arousalarousal (ARAS) (ARAS) 
–– RegulationRegulation ofof musclemuscle tonetone andand reflexesreflexes ((descendingdescending RF)RF)

–– CoordinationCoordination ofof autonomicautonomic functionsfunctions
»» Control Control ofof breathingbreathing andand cardiaccardiac functionfunction influencedinfluenced by by 

higherhigher centerscenters
–– ModulationModulation ofof painpain sensationssensations

Clark DL, Boutros NN, Mendez MF. The brain and behavior, New York: Cambridge, 2005



ARAS: ARAS: MagounMagoun & & MoruzziMoruzzi
BrainstemBrainstem Reticular Reticular ActivatingActivating SystemSystem
–– DesincronizesDesincronizes thethe EEG EEG viavia a a relayrelay in in thethe thalamusthalamus
–– SubsequentSubsequent workwork: : thethe mostmost importantimportant componentcomponent in in thisthis

systemsystem consistsconsists ofof a a cholinergiccholinergic reticulothalamicreticulothalamic pathwaypathway
thatthat facilitatesfacilitates thethe corticopetalcorticopetal relayrelay neuronsneurons in in thethe
thalamusthalamus

–– TheThe original original conceptconcept ofof thethe ARAS ARAS needsneeds toto be be expandedexpanded......

•• AnatomicallyAnatomically: central : central corecore regionregion ofof thethe brainstembrainstem
•• ContainsContains a a numbernumber ofof nucleinuclei
•• Recibes Recibes collateralcollateral fibersfibers fronfron thethe specificspecific sensorysensory systemssystems
•• TheThe mainmain ascendingascending pathwaypathway ofof thethe RF RF isis thethe central central 
tegmental tegmental tracttract



ARAS: ARAS: modernmodern viewview
TheThe cerebral cerebral cortexcortex has has threethree sourcessources ofof
afferentafferent neuralneural connectionsconnections: : 
–– CorticalCortical
–– ThalamicThalamic
–– ExtrathalamicExtrathalamic

»» Ventral tegmental Ventral tegmental areaarea ((dopaminergicdopaminergic))
»» RapheRaphe nucleinuclei ((serotonergicserotonergic))
»» NucleusNucleus locus locus ceruleusceruleus ((noradrenergicnoradrenergic))
»» HypothalamusHypothalamus ((histaminergichistaminergic))
»» Basal Basal forebrainforebrain ((cholinergiccholinergic andand GABAergicGABAergic))



Central tegmental Central tegmental tracttract

TheThe mainmain ascendingascending pathwaypathway ofof thethe ARASARAS
ProjectsProjects toto thethe intralaminarintralaminar nucleinuclei ofof thethe
thalamusthalamus
TheThe RF RF extendsextends rostrallyrostrally fromfrom thethe brainstembrainstem
intointo thethe hypothalamushypothalamus..

Clark DL, Boutros NN, Mendez MF. The brain and behavior, New York: Cambridge, 2005



ACTIVATION OF THE ARASACTIVATION OF THE ARAS

CollateralCollateral fibersfibers ofof thethe ascendingascending systemssystems
–– SensorySensory input: input: wakefulnesswakefulness, , alertnessalertness, , andand

arousalarousal..
–– LesionsLesions in in thethe rostromedalrostromedal midbrainmidbrain

tegmentumtegmentum: : abolishabolish EEG EEG arousalarousal elicitedelicited by by 
sensorysensory stimulationsstimulations

Cerebral Cerebral cortexcortex: : arousingarousing effecteffect
–– Prefrontal Prefrontal cortexcortex, lateral , lateral surfacesurface ofof thethe frontal frontal 

lobelobe, , sensorysensory motor motor cortexcortex, superior temporal , superior temporal 
gyrusgyrus, , cingulatecingulate gyrusgyrus



PedunculopontinePedunculopontine tegmental tegmental nucleusnucleus

CholinergicCholinergic nucleusnucleus ofof thethe ARASARAS
InvolvedInvolved in in sleepsleep mechanismsmechanisms
–– ImportantImportant in in thethe inductioninduction andand leintenanceleintenance ofof

REM REM sleepsleep..

IsIs a a componentcomponent ofof thethe ““mesencephalicmesencephalic
locomotor locomotor regionregion””
A A decreasedecrease in in CholineCholine acetyltransferaseacetyltransferase has has beenbeen reportedreported
in in SchizophreniaSchizophrenia



CB: Cerebellum
DB: Diagonal band
LC: Locus ceruleus
MS: Medial septum
NB: Nucleus basalis (M)
RD: Dorsal Raphe Nuclei
RMe: Raphe medianus nuclei
RMa: Raphe magnus nuclei
RO: Raphe obscuris
RPo: Raphe periolivary
SNc. Substantia nigra (caudal)
VTA: Ventral tegmental AAfter Devinsky O & D’Esposito M (2004)


	BRAINSTEM, RETICULAR SYSTEMS�ATTENTION NETWORKS
	RETICULAR FORMATION
	ARAS: Magoun & Moruzzi
	ARAS: modern view
	Central tegmental tract
	ACTIVATION OF THE ARAS
	Pedunculopontine tegmental nucleus

