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A general plan A general plan ofof organizationorganization forfor
patternspatterns ofof behavioralbehavioral specializationspecialization

andand neuralneural connectivityconnectivity in in cortexcortex
((MesulamMesulam))



FIVE ZONES: FIVE ZONES: fromfrom thethe simplestsimplest toto thethe
mostmost differentiateddifferentiated

1. 1. LimbicLimbic
2. 2. ParalimbicParalimbic

3. 3. HomotypicalHomotypical UnimodalUnimodal ((secondarysecondary areasareas))
4. 4. HomotypicalHomotypical HeteromodalHeteromodal ((tertiarytertiary areasareas))

5. 5. IdiotypicIdiotypic ((primaryprimary areasareas))



Cortical types (Cortical types (““LevelsLevels””))
First level: limbicFirst level: limbic
–– Hippocampus (Hippocampus (archicortexarchicortex))
–– PyriformPyriform olfactory (olfactory (paleocortexpaleocortex))

Second level: Second level: paralimbicparalimbic
–– HippocampalHippocampal DivisionDivision
–– Orbitofrontal DivisionOrbitofrontal Division

Third level: Third level: homotipicalhomotipical ((isocortexisocortex))
–– A. A. UnimodalUnimodal
–– B. B. HeteromodalHeteromodal

Fourth level: Fourth level: idiotipicalidiotipical
–– KoniocortexKoniocortex (primary sensory)(primary sensory)
–– MacropyramidalMacropyramidal cortex (primary motor)cortex (primary motor)



IdiotypicIdiotypic ((primaryprimary) ) areasareas

ModalityModality specificspecific
(unimodal) (unimodal) associationassociation
areasareas. . SecondarySecondary areasareas..

HighHigh--orderorder (heteromodal) (heteromodal) 
associationassociation areasareas. . TertiaryTertiary
areasareas

ParalimbicParalimbic areasareas..



““CorticoidCorticoid”” oror cortexcortex--likelike structuresstructures

TheThe simplestsimplest andand mostmost undifferentiatedundifferentiated typetype ofof
cortexcortex: basal : basal forebrainforebrain..

»» RudimentaryRudimentary andand no no consistentconsistent laminationlamination oror dendriticdendritic
orientationorientation

»» ArchitectonicArchitectonic featuresfeatures thatthat are in are in partpart cortical cortical andand in in partpart
nuclear (nuclear (speciallyspecially thethe amygdalaamygdala))

SeptalSeptal nucleinuclei, , substantiasubstantia innominatainnominata, , 
amigdaloidamigdaloid complexcomplex
SituatedSituated directlydirectly onon thethe ventral ventral andand medial medial surfacesurface
ofof he he hemisphereshemispheres andand are are thusthus consideredconsidered partpart ofof
thethe cortical cortical mantlemantle



1. 1. AllocortexAllocortex ((limbiclimbic cortexcortex))

ContainsContains oneone oror twotwo principal principal bandsbands ofof
neuronsneurons arrangedarranged intointo moderatelymoderately
differentiateddifferentiated layerslayers..
TwoTwo anatomicalanatomical formationsformations::
–– HippocampalHippocampal formationformation ((archicortexarchicortex))
–– PiriformPiriform oror primaryprimary olfactoryolfactory cortexcortex

((paleocortexpaleocortex))



2. 2. ParalimbicParalimbic cortexcortex

AreasAreas intercalatedintercalated betweenbetween allocortexallocortex andand isocortexisocortex, , 
so as so as toto provideprovide a gradual a gradual transitiontransition fromfrom oneone toto thethe
otherother..
Allocortical Allocortical cellcell layerslayers oftenoften extentextent intointo thethe
periallocorticalperiallocortical componentcomponent ofof paralimbicparalimbic areasareas
–– Gradual Gradual changeschanges in in thethe directiondirection ofof increasedincreased

complexitycomplexity,,

FiveFive paralimbicparalimbic regionsregions thatthat formform anan uninterrupteduninterrupted girdlegirdle
surroundingsurrounding thethe medial medial anan basal basal aspectsaspects ofof thethe cerebral cerebral 
hemisphereshemispheres



TheThe fivefive majormajor paralimbicparalimbic formationsformations

1.1. TheThe caudal orbitofrontal caudal orbitofrontal cortexcortex
2.2. TheThe insulainsula
3.3. TheThe temporal temporal polepole
4.4. TheThe parahippocampalparahippocampal gyrusgyrus

–– IncludesIncludes: : EntorhinalEntorhinal, , prorhinalprorhinal, , perirhinalperirhinal, , 
presubicularpresubicular, & , & parasubicularparasubicular areasareas

5.5. TheThe cingulatecingulate complexcomplex
–– IncludesIncludes: Retrosplenial, : Retrosplenial, cingulatecingulate, , andand

paraolfactoryparaolfactory areasareas



SISTEMA LSISTEMA LÍÍMBICOMBICO
ComponentesComponentes corticalescorticales (y (y nnúúmeromero dede Brodmann)Brodmann)

FORMACIONES CORTICOIDEASFORMACIONES CORTICOIDEAS ((amigdalaamigdala, , 
sustanciasustancia innominadainnominada, , nnúúcleoscleos septalesseptales))
ALLOCORTEXALLOCORTEX ((hipocampohipocampo, , cortezacorteza olfativaolfativa o o 
piriforme)piriforme)
CORTEZA PARALIMBICACORTEZA PARALIMBICA [[íínsulansula (14, 15), (14, 15), 
cortezacorteza temporopolartemporopolar (38), (38), cortezacorteza orbitofrontal orbitofrontal 
caudal (caudal (ááreasreas caudalescaudales 11, 12, 13), 11, 12, 13), complejocomplejo cingularcingular
(23, 24, 33, 31, 26, 29), (23, 24, 33, 31, 26, 29), regiregióónn paraolfatoriaparaolfatoria (25, (25, 
caudal 32), caudal 32), cortezacorteza parahipocampicaparahipocampica (28, 34, 35, 30)](28, 34, 35, 30)]



HypothalamusHypothalamus

(un breve comentario)(un breve comentario)



HypothalamicHypothalamic inputinput

AllAll typestypes ofof cortical cortical areasareas, , includingincluding
associationassociation isocortexisocortex, , receivereceive directdirect
hypothalamichypothalamic projectionsprojections
–– ThisThis hypothalamichypothalamic input input isis quite quite minorminor
–– ExceptionException: : TheThe limbiclimbic structuresstructures

»» SeptalSeptal nucleinuclei, basal , basal nucleusnucleus ofof thethe substantiasubstantia
innominatainnominata, , amygdaloidamygdaloid complexcomplex, , piriformpiriform cortexcortex, , 
andand hippocampushippocampus

»» ParalimbicParalimbic zonezone: : otherother majormajor sourcesource ofof connectionsconnections
forfor limbiclimbic structuresstructures



HypothalamusHypothalamus
CorticoidCorticoid & allocortical (& allocortical (““limbiclimbic””): ): TheThe closestclosest
associationassociation withwith thethe hypothalamushypothalamus..
NeuralNeural andand hormonal hormonal mechanismsmechanisms: : coordinationcoordination......
–– ElectroliyteElectroliyte balance, balance, bloodblood glucoseglucose levelslevels, basal , basal 

temperaturetemperature, , metabolicmetabolic raterate, , autonomicautonomic tonetone, , 
sexual sexual phasephase, , circadiancircadian oscillationsoscillations, , 
immunoregulationimmunoregulation

–– MajorMajor coordinatingcoordinating structurestructure forfor drivesdrives andand
instinctsinstincts thatthat promotepromote thethe survivalsurvival ofof thethe selfself andand
ofof thethe speciesspecies



HypothalamusHypothalamus areasareas ofof thethe limbiclimbic zonezone

ImportantImportant role in role in thethe regulationregulation ofof behaviorsbehaviors
suchsuch as...as...
–– MemoryMemory andand learninglearning
–– TheThe modulationmodulation ofof drivedrive
–– TheThe emotionalemotional coloringcoloring ofof thethe experienceexperience
–– TheThe higherhigher control control ofof hormonal balance hormonal balance andand

autonomicautonomic tonetone

Specializations related to the maintenance of the intenal milieu
(homeostasis) as well as to the associated operations necessary for
the preservation of the self and the species



3. 3. HomotypicalHomotypical isocortexisocortex

SixSix layeredlayered homotypicalhomotypical isocortexisocortex oror associationassociation
cortexcortex
TwoTwo majormajor typestypes::
–– (3 A). (3 A). ModalityModality specificspecific (unimodal) (unimodal) isocortexisocortex
–– (3 B). (3 B). HighHigh--orderorder (heteromodal) (heteromodal) isocortexisocortex



3 A. 3 A. ModalityModality specificspecific (unimodal) (unimodal) 
isocortexisocortex: : characteristicscharacteristics

TheThe constituentconstituent neuronsneurons are are almostalmost
exclusivelyexclusively resposiveresposive toto stimulationstimulation in in onlyonly
a single a single sensorysensory inputinput
PredominantPredominant inputs are inputs are providedprovided by by thethe
primaryprimary sensorysensory cortexcortex oror by by otherother
unimodal unimodal regionsregions in in thatthat samesame modalitymodality
DamageDamage yieldsyields modalitymodality--specificspecific deficitsdeficits
confinedconfined toto taskstasks guidedguided by by cuescues in in thatthat
modalitymodality



3 B. 3 B. HighHigh--orderorder (heteromodal) (heteromodal) isocortexisocortex::
characteristicscharacteristics, I, I

Neuronal responses are Neuronal responses are notnot confinedconfined toto anyany
single single sensorysensory modalitymodality
TheThe cortical inputs cortical inputs originateoriginate fromfrom unimodal unimodal 
areasareas in more in more thanthan oneone modalitymodality andand//oror
fromfrom otherother hetromodalhetromodal areasareas, , andand
DamageDamage toto thisthis typetype ofof cortexcortex leadsleads toto
deficitsdeficits thatthat transcendtranscend anyany single single modalitymodality



44--B. B. HighHigh--orderorder (heteromodal) (heteromodal) isocortexisocortex: : 
characteristicscharacteristics, II, II

Response Response toto stimulationstimulation in more in more thanthan oneone modalitymodality
= multimodal = multimodal convergenceconvergence
More More commonlycommonly: : AdmixtureAdmixture ofof neuronsneurons withwith
differentdifferent preferredpreferred modalitiesmodalities

HETEROMODAL CORTEX: HETEROMODAL CORTEX: highhigh--orderorder
associationassociation cortexcortex, , polymodalpolymodal cortexcortex, multimodal , multimodal 
cortexcortex, , polysensorypolysensory areasareas, supramodal , supramodal cortexcortex, , 
tertiarytertiary areasareas..



Cortezas de asociaciCortezas de asociacióón n (n(núúmero de Brodmann)mero de Brodmann)

Unimodal visual (18, 19, 20, 21, ?37)
Unimodal auditiva (22)
Unimodal somatosensorial (5 y rostral 7)
Unimodal motora (rostral 6, caudal 8, 44)

Heteromodal prefrontal (9, 10, 11, 45, 46, 47, ? 
rostral 8, rostral 12, rostral 32)
Heteromodal parietotemporal (39, 40, caudal 7, 
bordes del surco temporal superior, ? 36)
Porción posterior del lóbulo temporal ventral



DifferencesDifferences betweenbetween unimodal unimodal andand
heteromodal heteromodal areasareas

TheThe unimodal unimodal areasareas havehave a more a more 
differentiateddifferentiated oganizationoganization, , speciallyspecially withwith
respectrespect toto sublaminationsublamination in in layerslayers III III andand V, V, 
columnarizationcolumnarization in in layerlayer III, III, andand more more 
extensiveextensive granularizationgranularization in in layerlayer IV, IV, andand
speciallyspecially in in layerlayer IIII



5. 5. IdiotypicIdiotypic cortexcortex:: PrimaryPrimary sensorysensory
& & PrimaryPrimary motor:motor:

PrimaryPrimary sensorysensory: : koniocortexkoniocortex
–– Visual: occipital Visual: occipital polepole andand thethe banksbanks ofof thethe calcarinecalcarine

fissurefissure
–– AuditoryAuditory: : HeschlHeschl’’ss gyrusgyrus onon thethe supratemporalsupratemporal planeplane
–– SomatosensorySomatosensory: : PostcentralPostcentral gyrusgyrus

PrimaryPrimary motor: motor: macropyramidalmacropyramidal cortexcortex
–– PrecentralPrecentral gyrusgyrus

There are two divergent opinions about these primary areas:
• The most basic and elementary components of the cortex
• The most advanced and highly differentiated components of the cortex



IdiotypicIdiotypic cortexcortex

PrimariaPrimaria visual (visual (áárearea 17)17)
PrimariasPrimarias auditivasauditivas ((ááreasreas 41 y 42)41 y 42)
PrimariasPrimarias somatosensorialessomatosensoriales ((ááreasreas 3, 1, 2 3, 1, 2 
peropero principalmenteprincipalmente 3b)3b)
PrimariasPrimarias motorasmotoras: (4 y : (4 y porciporcióónn caudal de 6)caudal de 6)



PatternsPatterns ofof connectionsconnections, I, I
ParalimbicParalimbic areasareas: : extensiveextensive
monosynapticmonosynaptic connectionsconnections withwith thethe
limbiclimbic & & thethe heteromodal heteromodal areasareas
Heteromodal Heteromodal areasareas: : withwith paralimbicparalimbic
andand unimodal unimodal areasareas
PrimaryPrimary areasareas: : fromfrom unimodal unimodal areasareas
andand majormajor subcortical subcortical connectionsconnections
fromfrom thethe relevantrelevant thalamicthalamic relayrelay
nucleinuclei

Primary
(sensory-motor)

Secondary
(unimodal)

Tertiary
(heteromodal) Parlimbic



PatternsPatterns ofof connectionsconnections, II, II
TheThe amigdalaamigdala receivereceive directdirect input input fromfrom
associationassociation isocortexisocortex
TheThe primaryprimary areasareas in in thethe more more advancedadvanced
primates do primates do notnot seemseem toto receivereceive anyany limbiclimbic oror
paralimbicparalimbic cortical inputcortical input

»» ThisThis may may ensureensure thatthat thethe initialinitial processingprocessing ofof sensorysensory informationinformation isis
notnot influecedinflueced by drive by drive oror moodmood

»» EmotionalEmotional statestate doesdoes notnot alter alter thethe shapeshape ofof anan objectobject oror thethe pitchpitch ofof
a a soundsound

In In otherother mamalianmamalian speciesspecies as as thethe ratrat thisthis separationseparation may be may be lessless
complete: complete: directdirect connectivityconnectivity betwenbetwen primaryprimary andand paralimbicparalimbic areasareas has has beenbeen reportedreported



PatternsPatterns ofof connectionsconnections, III, III
ManyMany coticalcotical areasareas havehave connecionsconnecions withwith otherother constituentsconstituents ofof
thethe samesame functionalfunctional zonezone.. TheseThese are are extermelyextermely wellwell developeddeveloped withinwithin
thethe limbiclimbic, , paralimbicparalimbic, , andand heteromodalheteromodal zoneszones
–– TheThe case case ofof thethe frontal frontal lobelobe
–– TheThe case case ofof thethe insulainsula & & thethe cingulatecingulate cortexcortex

Unimodal Unimodal areasareas: : 
–– May May receivereceive extensiveextensive input input fromfrom otherother unimodal unimodal areasareas in in 

thethe samesame modalitymodality
–– ThereThere isis no no essentiallyessentially interconnectivityinterconnectivity betweenbetween areasareas

belongingbelonging toto differentdifferent modalitiesmodalities
PrimaryPrimary areasareas:: ExceptExcept forfor thethe intimateintimate interconnectionsinterconnections
betweenbetween thethe primaryprimary somatosensorysomatosensory andand motor motor areasareas, , therethere are are 
no no neuralneural projectionsprojections amongamong primaryprimary areasareas belongingbelonging toto
separateseparate modalitiesmodalities..



LimbicLimbic -- paralimbicparalimbic connectionsconnections

AmygdalaAmygdala fromfrom thethe insulainsula
HippocampusHippocampus fromfrom thethe entorhinalentorhinal sector sector ofof
thethe parahippocampalparahippocampal regionregion
TheThe piriformpiriform cortexcortex as as wellwell as as thethe nucelusnucelus
basalisbasalis fromfrom insular, insular, temporopolartemporopolar, , andand
orbitofrontal orbitofrontal paralimbicparalimbic areasareas



PatternsPatterns ofof connectionsconnections: a : a basicbasic differencedifference

ChanelChanel widthwidth ((interconnectionsinterconnections)):: withinwithin
thethe limbiclimbic, , paralimbicparalimbic andand heteromodal heteromodal 
zoneszones

FidelityFidelity:: unimodal unimodal andand primaryprimary areasareas



Cortical canonical circuitsCortical canonical circuits

Contribuciones tempranas de Contribuciones tempranas de 
Santiago RamSantiago Ramóón y n y CajalCajal

VVééase: ase: PetersPeters y y JonesJones (1984), (1984), 
DeFelipeDeFelipe y Fariy Fariññas (2002), as (2002), 
SilberbergSilberberg et al (2002), et al (2002), DouglasDouglas, , 
MarkramMarkram & & MarinMarin (2004)(2004)



Allocortex:
Archicortex - Paleocortex

Isocortex

After Shepherd 1999



Olfactory Olfactory -- hippocampalhippocampal –– general cortexgeneral cortex

FI: FI: feedforwardfeedforward
inhibitioninhibition
LI: Lateral InhibitionLI: Lateral Inhibition
RE: Recurrent and RE: Recurrent and 
lateral excitationlateral excitation

Aferentes (IN): sinapsis en espinas apicales de neuronas P
Axones intrínsecos colaterales de P que actúan como reexcitadores
(RE), de las neuronas P a través de largas distancias.
InterneuronasInterneuronas activadas por IN: generan inhibiciactivadas por IN: generan inhibicióón antern anteróógrada (FI) grada (FI) 
InterneuronasInterneuronas activadas por colaterales de P: generan inhibiciactivadas por colaterales de P: generan inhibicióón n 
retrretróógrada y lateral (LI)grada y lateral (LI)



Basic sixBasic six--layered structure of the layered structure of the neocortexneocortex

I. Molecular layer I. Molecular layer ((plexiformplexiform, or tangential), or tangential)

II. External granular layerII. External granular layer

III. External pyramidal layerIII. External pyramidal layer

IV. Internal granular layerIV. Internal granular layer
V. Internal pyramidal layerV. Internal pyramidal layer

VI. Multiform layer VI. Multiform layer ((fusiformfusiform or or polimorphicpolimorphic))



Regional canonical circuits: Regional canonical circuits: neocortexneocortex

(P1) EFF 1(P1) EFF 1
(P2) EFF 2(P2) EFF 2
racrac: : recurrentrecurrent axonaxon
collateralscollaterals
S: S: stellatestellate cellscells
i: i: inhibitoryinhibitory cellscells



Cortical Cortical neuronsneurons andand theirtheir connectionsconnections

Arc: Arc: ArcadeArcade
B: B: LargeLarge BasquetBasquet
ChCh: : ChandelierChandelier
DB: DB: DoubleDouble bouquetbouquet
NgNg: Neuroglia : Neuroglia formform
PepPep: : PeptidePeptide cellscells
SS: SS: SpinnySpinny stellatestellate
SB: SB: SmallSmall basquetbasquet

Open circles: inhibitory contacts; Solid cells: excitatory; Open cells: inhibitory



Association Association NeocortexNeocortex

Inputs: From cortexInputs: From cortex
OutputsOutputs
–– BS: brainstemBS: brainstem
–– CC: CC: corticocortico--corticalcortical
–– TH: thalamusTH: thalamus

Intrinsic neuronIntrinsic neuron

Corteza agranular
Aferencias de otras partes de la corteza a las capas superficiales (III, I)
P: reexcitación (RE) de otras P a través de colaterales
Inhibición anterógrada (FI), e inhibición lateral (LI) como en corteza primitiva



Cortico-talámica
Cortico-claustral

Cortico-estriada
Cortico-protuberancial

Cortico-bulbar
Cortico-espinal

Comisural
Cortico-cortical

Asociación
Cortico-cortical



Sensory Sensory NeocortexNeocortex
Predominance of  afferents Predominance of  afferents 
from the thalamus which from the thalamus which 
project to an intracortical relay project to an intracortical relay 
through through stellatestellate (ST) cells in (ST) cells in 
layer IVlayer IV

P1 (capa III)
P2 (capa V)
Estrelladas o granulares (capa IV)

Aferentes: a P1, directas y a través de células inhibidoras (FI)
Además: actividad RE anterógrada a través de ST (IV) = relevo intracortical
P (III): colaterales recurrentes (RE) y del inhibición lateral (LI)
Output final: en función de balances excitadores e inhibidores



CORTICOIDEASCORTICOIDEAS

ALLOCORTEXALLOCORTEX

PARALIMBICAPARALIMBICA
(2)(2)

ISOCORTEXISOCORTEX
(3, 4)(3, 4)

IDIOCORTEXIDIOCORTEX
(5)(5)

UNIMODAL            UNIMODAL            Occipital, Temporal, Parietal,
(3) Frontal

HETEROMODAL    HETEROMODAL    Prefrontal, Parietal,
(4)                                       Temporal ventral posterior

ARCHICORTEX. ARCHICORTEX. HipocampoHipocampo

PALEOCORTEX. PALEOCORTEX. CortezaCorteza piriformepiriforme

SENSORIAL           Occipital, Temporal, ParietalSENSORIAL           Occipital, Temporal, Parietal

MOTOR MOTOR ((MacropiramidalMacropiramidal))

Orbitofrontal caudal, Orbitofrontal caudal, InsulaInsula, , TemporopolarTemporopolar,,
ParahipocampicaParahipocampica, , ComplejoComplejo cinguladocingulado

AmigdalaAmigdala, S. , S. InnominadaInnominada, , NNúúcleoscleos septalesseptales

(1) S. Límbico



NeurotransmisoresNeurotransmisores corticalescorticales

LL--glutamatoglutamato ((GluGlu).). ExcitadorExcitador
ÁÁcidocido γγ--aminobutaminobutííricorico (GABA).(GABA). Inhibidor. Inhibidor. 
Acetilcolina.Acetilcolina. Rol Rol facilitadorfacilitador
ColocalizacionesColocalizaciones de GABAde GABA
–– SomatostatinaSomatostatina
–– ColecistokininaColecistokinina
–– NeuropNeuropééptidoptido YY
–– Sustancia PSustancia P
–– PolipPolipééptido intestinal ptido intestinal vasoactivovasoactivo (VIP)(VIP)

Aferencias Aferencias serotoninserotoninéérgicasrgicas, colin, colinéérgicas. rgicas. 
dopanindopaninéérgicasrgicas y y noradrennoradrenéérgicasrgicas..



What makes neocortical circuits unique?What makes neocortical circuits unique?

When the local circuits through collaterals When the local circuits through collaterals 
and interneurons are added, the potential and interneurons are added, the potential 
ways by which information can be ways by which information can be 
integrated, stored, and recombined become integrated, stored, and recombined become 
enormousenormous



Particularidades funcionales de la cortezaParticularidades funcionales de la corteza11, I , I 

1.1. Recibe informaciRecibe informacióón de todos los sistemas n de todos los sistemas 
sensorialessensoriales

2.2. No estNo estáá dominada por una secuencia funcionaldominada por una secuencia funcional..
Las interacciones funcionales laterales incrementan Las interacciones funcionales laterales incrementan 
extraordinariamente la capacidad de almacenamiento extraordinariamente la capacidad de almacenamiento 
y recombinaciy recombinacióón.n.

1. Shepherd, 1994



Particularidades funcionales de la corteza, I IParticularidades funcionales de la corteza, I I

3.3. Presenta varios tipos de eferencias. Cada capa es Presenta varios tipos de eferencias. Cada capa es 
origen de fibras.origen de fibras.

Conexiones a otras capas (p. Conexiones a otras capas (p. ejej I a V)I a V)
Conexiones distantes (II, III, V, VI)Conexiones distantes (II, III, V, VI)

Cada capa puede actuar como una unidad Cada capa puede actuar como una unidad semisemi--
independiente con entradas, salidas, conexiones independiente con entradas, salidas, conexiones 
intrintríínsecas y a otras capas.nsecas y a otras capas.
Existen claros patrones de proyecciExisten claros patrones de proyeccióón antern anteróógrada grada 
((forwardforward), de la capa IV a la capa III, y de la capa III a la ), de la capa IV a la capa III, y de la capa III a la 
V, con sinapsis en cV, con sinapsis en céélulas piramidales e lulas piramidales e interneuronasinterneuronas..
Las proyecciones retrLas proyecciones retróógradas de la capa V a la III, y de la gradas de la capa V a la III, y de la 
capa III a la IV, capa III a la IV, úúnicamente se dirigen a interneuronasnicamente se dirigen a interneuronas11..

1. Thopson & Bannister, 2003



Particularidades funcionales de la corteza, II Particularidades funcionales de la corteza, II 

4.4. La interconexiLa interconexióón entre las distintas zonas n entre las distintas zonas 
corticales corticales ––condicionadacondicionada por la anatompor la anatomííaa-- permite permite 
una extraordinaria capacidad de procesamiento: una extraordinaria capacidad de procesamiento: 
combinaciones a partir de combinaciones de combinaciones a partir de combinaciones de 
entradas, de patrones locales de actividad y de entradas, de patrones locales de actividad y de 
conexiones especconexiones especííficas entre zonas.ficas entre zonas.

5.5. La funciLa funcióón cortical estn cortical estáá influida y modulada por influida y modulada por 
estructuras subyacentes a travestructuras subyacentes a travéés de circuitos que s de circuitos que 
efectefectúúan actividades an actividades reentrantesreentrantes..



LIMBIC AREAS + ALLOCORTEX)
septum -s. innominata-

amygdala -piriform c - hippocampus

Internal milieu
HYPOTHALAMUS

PARALIMBIC CORTEX
(Temporal pole-caudal orbitofrontal

anterior insula-cigulate-parahippocampal)

High-order (heteromodal) association areas
HOMOTYPICAL CORTEX

Modality-specific (unimodal) association areas

IDIOTYPIC CORTEX
Primary sensory an motor areas

Extrapersonal space

Adapted From Mesulam, 2000



SISTEMAS CORTICALES SISTEMAS CORTICALES 
DISTRIBUIDOSDISTRIBUIDOS

SISTEMAS FUNCIONALES COMPLEJOS (Anojin, Luria)SISTEMAS FUNCIONALES COMPLEJOS (Anojin, Luria)

Most cortically mediated behavior depents on Most cortically mediated behavior depents on 
interactionsinteractions between areas in different lobesbetween areas in different lobes

Cortical circuits in all the lobes must be engaged Cortical circuits in all the lobes must be engaged 
in a in a coordinated mannercoordinated manner in order to carry out in order to carry out 

an actan act



LLÓÓBULOS Y BULOS Y ÁÁREAS CORTICALES DE REAS CORTICALES DE 
LOS MAMLOS MAMÍÍFEROSFEROS

LOBULOSLOBULOS
–– FRONTALFRONTAL: origen de muchas vias motoras: origen de muchas vias motoras
–– TEMPORALTEMPORAL: input auditivo: input auditivo
–– PARIETALPARIETAL: input somatosensorial: input somatosensorial
–– OCCIPITALOCCIPITAL: input visual: input visual
–– LLÓÓBULO LBULO LÍÍMBICO MBICO 
–– ÍÍNSULANSULA

ÁÁREASREAS
–– SENSORIALESSENSORIALES
–– MOTORASMOTORAS
–– ASOCIATIVAS: Unimodales y heteromodalesASOCIATIVAS: Unimodales y heteromodales



NOTANOTA

Es mejor referirse a estructuras anatEs mejor referirse a estructuras anatóómicas micas 
que a que a citoarquitectoncitoarquitectonííaa
–– Es mejor decir CircunvoluciEs mejor decir Circunvolucióón transversa de n transversa de 

HeschlHeschl que que áárea 41rea 41--42 de Brodmann 42 de Brodmann 
((citoarquitectoncitoarquitectonííaa basada en criterios basada en criterios 
microscmicroscóópicospicos
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