
•ResearchHighlights•

SCIENCEFOUNDATIONINCHINA　　Vol．２６,No．４,２０１８ １７　　　

Theparaventricularthalamusisacritical
thalamicareaforwakefulness

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchgroupdirectedby
Prof．HuZhiAn(胡志安)attheDepartmentofPhysiology& CollaborativeInnovationCenterforBrain
Science,ThirdMilitaryMedicalUniversity,recentlyreportedthattheparaventricularthalamusisacritical
thalamicareaforwakefulness,whichwaspublishedinScience(２０１８,３６２:４２９—４３４)．

Wakefulnessisafundamentalanduniversalbiologicalprocessessentialtosurvival．Thethalamusgates
sensoryandneuromodulatoryinputstothecortexand haslong beenthoughttobeimportantfor
wakefulnesscontrol．Severallinesofclinicalobservationsindicatethattheparamedianthalamusisacritical
nodeforcontrollingwakefulness．However,nucleiintheparamedianthalamushavedifferentinputＧoutput
organizationsandparticipateindifferentbrainfunctions．thespecificnucleusandcircuitrycontrolling
wakefulnesshasnotyetbeenidentified．

TheyfirstmappedcＧfosexpressionintheparamedianthalamusduringdifferentsleepＧwakestatesand
foundthatthe paraventricular thalamus (PVT)exhibited highestlevelcＧfos expression during
wakefulness．FiberphotometryandmultichannelrecordingsrevealedthattheactivityofthePVT was
tightlycoupledwithwakefulness．TheynextdemonstratedthattemporalinhibitionofthePVTusing
chemogeneticsdecreasedwakefulness,whereaslesionofthePVTusingdiphtheriatoxinAoribotenicacid
causeddamagetowakefulness．FurtheroptogeneticexperimentsshowedthatactivationofthePVTnot
onlyinducedfasttransitionsfromsleeptowakefulnessbutalsoacceleratedtheemergencefromisofluraneＧ
inducedunconsciousness．Importantly,theyalsoconfirmedthatthePVTtonucleusaccumbens(NAc)

projectionswasthedownstreamneuralcircuitmediatingthewakefulnessＧcontrollingfunction．Moreover,
thePVTwasreceivedandregulatedbyinputsfromhypocretin(Hcrt)neuronsinthelateralhypothalamus
(LH),indicatingtheLHHcrt→PVTpathwaywasimportantforwakefulnesscontrol．

TheseresultsprovideexperimentalevidencesupportingtheroleofthePVTasacriticalthalamicnodein
thewakefulnessＧpromoting neuralnetwork．Moreimportantly,theirresults mayrevealapotential
pathologicalmechanism ofdecreasingorfluctuatingthelevelofwakefulnessobservedinparamedian
thalamusstrokepatients．

Figure　WorkingmodelofthePVTcontrolofwakefulness．IncreasedactivityofthePVTisbothnecessaryandsufficientfor
wakefulness．Physiologicalinhibition ofthe PVT leadstosleep,whereaspathologicalinjury may beassociated with
wakefulnessdisturbance．


