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MetalＧorganicframeworkＧcappednanotherapeutics
fortreatmentofischemicstroke

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
ChenTianFeng (陈 填 烽)from Jinan University,recentlyreportedtherationaldesign ofzeolitic
imidazolateframeworkＧ８cappednanotherapeutics(CeO２＠ZIFＧ８)forreversalofreperfusionＧinducedinjury
inischemicstroke,whichwaspublishedinScienceAdvances(２０２０,６:eaay９７５)．

Ischemicstroke,accountingforabout８５％ ofstrokesandhavingincreasingmortalityandlongＧterm
disabilityrates,isoneofthemostseriouspublichealthproblems．Inrecentyears,althoughintravenous
thrombolysisandendovasculartherapyhavebeen widelyusedinclinics,however,intheprocessof
reperfusion,bloodflowrestorationintheischemicbrainnotonlyimprovestheoxygensupplybutalso
inducestheoverproductionofreactiveoxygenspecies (ROS),includingsuperoxideanion,hydrogen
peroxide,andhydroxylradical,tocausethesecondarylesion,calledischemicreperfusionＧinducedinjury．
Therefore,thedesignanddevelopmentofagentswiththepotentROSＧscavengingactivityanddesirable
physicochemicalpropertyforthetreatmentofischemiastrokesisurgentlyneeded．

Inordertoinhibittheoxidativedamagecausedbyreperfusioninischemicstroke,theresearchers
exploredanewinsitusynthesisstrategyofZIFＧ８—cappedCeO２NPsonthesurfaceofCeO２withenhanced
catalyticandantioxidativeactivities．TheZIFＧ８encapsulationcancontrolthesizeandsurfacechargeof
CeO２,andslowlyexposetheactivecomponentsofCeO２invivo．Mostimportantly,ZIFＧ８encapsulation
canalsoeffectivelyprolongthebloodcirculationtime,reducetheclearancerate,enhancethepenetration
ofBBBandimprovethebioavailability．Asaresult,CeO２＠ZIFＧ８NPsexhibiteffectiveROSＧscavenging
ability and protect PC１２ neuronal cells from free radical—induced apoptosis． Meanwhile,this
nanotherapeuticseffectivelyinhibitsthelipidperoxidationin braintissuesof middlecerebralartery
occlusion(MCAO)modelmice,andreducestheoxidativedamageandapoptosisofneuronsinbraintissue．
WhatsinterestingisthatCeO２＠ZIFＧ８alsosuppressestheinflammationＧandimmuneresponse—induced
injurybysuppressingtheactivationofastrocytesandsecretionofproinflammatorycytokines,thusachieving
satisfactorypreventionandtreatmentinneuroprotectivetherapyduringischemicstrokewithhighsafety．

Takentogether,thisstudy notonly providesa new insitu synthetic approach ofsynergistic
nanotherapeuticsbyemployingZIFasbioactivesurfacedecorationandCeO２ NPsasfunctionalcore,but
alsoshedslightsontheneuroprotectiveapplication mechanismsagainstreperfusionＧinducedinjuryin
ischemicstroke．

Figure　InsitusyntheticapproachofCeO２＠ZIFＧ８anditsneuroprotectiveapplicationmechanismsagainstreperfusionＧinduced
injuryinischemicstroke．


