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IMPORTANCEOFVASCULATUREINRELATIONTOIMMUNESYSTEM ANDOUTBREAKOF

PANDEMICCOVID-19ONTHEHUMANBODY

Vasculaturemeansbloodvesselsorthearrangementofbloodvesselsinanorganorpartofthe

body.Immunesystem isthebody'sdefenseagainstinfections.Thelymphaticsystem isamajor

partoftheimmunesystem andisanetworkoflymphnodesandvessels.Lymphaticvessels

carryafluidcalledlymphcontainingtissuefluid,wasteproductsandimmunesystem cells.

Lymphnodesarebean-shapedclumpsofimmunesystem cellsconnectedbylymphaticvessels.

Theycontainwhitebloodcellsthattrapvirusesandotherinvaders.Whitebloodcellsarecells

oftheimmunesystem referredtoassoldiersofthebody.Theyaremadeinthebonemarrow

whichisalymphorgan.

Covid-19spreadsbydropletsfrom themouthandnoseandcanbecontractedbytouching

someonewhoisinfected,touchingacontaminatedsurfaceorbybreathinginaninfected

person'srespiratorysecretions.Whenthevirusentersthebody,itbindsto2cellsinthe

lungs(gobletcells)whichhavehairsonthem andnormallypreventthelungsfrom fillingupwith

debrisandfluid.Thevirusstartstokillthem hencethelungsbegintoaccumulatefluidcausing

difficultbreathing.

Covid-19casesprogressthroughthreestages.Thefirsttwoarewhenthebodyattacksthevirus

whilethethirdistheproblematicstagewheretheimmunesystem goeshaywireattackingthe

viruswithferocitythatitdoesfarmoredamagethanthevirusitself.

Inthefirststage,whichmostpatientsremainin,thevirusSARS-COV-2attacksbylatchingonto

aproteincalledACE2receptorwhicharemostlyfoundinthelungs.Asthevirusreplicatesthe

immunesystem triestostopitrespondingwithvirus-specificantibodiesandT-cells.Ahigh

feverwillbedevelopedbythebodytocreateahostileenvironmentforthevirus.Coughingand

runnynosewillalsobeobservedtoexpelmucusfrom thebody.Butinsomepeople,the

immunesystem cangointooverdrivekillingthevirusalongwithhealthycells.Theheightened

immuneresponsecantriggera"cytokinestorm"wherebywhitebloodcellsactivateavarietyof

chemicalsthatcanleakintothelungswhichalongwiththeattackonthecellsdamagesthem

evenfurther.Bacterialinfectioncanalsotakeplaceatthispointandweakenedimmunesystem

willstruggletofightthem off.Moreseveresymptomsariseastheimmunesystem reallyramps

upitsresponseandthatiswhenbreathlessnessincreasesandprogressestohypoxiaorlow

oxygenlevelsandevenprogressivethingsmuchmoreseverelikepneumoniaoracute

respiratorydistresssyndrome.

Thesecondstage(occursinabout20%ofpatients)occurswhenthevirusreplicatessofastthe

immunesystem cannotcontrolit.Thiscausesinflammationofthelungsandcanhappenifa

largeamountofvirusentersthebody.



Thethirdstageiscalledthehyperinflammatoryphase.Thisiswhenthebody'simmunesystem

startsattackingitself.Atthisphasethevirusisnotasactive.It'sstilltherebuttheinflammation

andthebody'sresponsestartstolimittheorgansystem thuscausingtheheartandkidneysto

startbecomingdysfunctional.Thisleadstoastageofmultisystem organfailureeventually

resultingindeath.

2.EXTRAOCULARANDINTRAOCULARMUSCLESOFTHEEYEANDTHEIRINNERVATION

Extraocularmusclesoftheeye

Theyarelocatedwithintheorbitbutareextrinsicandseparatefrom theeyeballitself.Theyact

tocontrolthemovementoftheeyeballandsuperioreyelid.Theyareseveninnumber-the

levatorpalpebraesuperioris,superiorrectus,inferiorrectus,medialandlateralrectus,inferior

andsuperioroblique.

1.Levatorpalpebraesuperioris-theonlymuscleinvolvedinraisingthesuperioreyelid.Itis

innervatedbytheoculomotornerve.Itoriginatesfrom thelesserwingofthesphenoidboneand

attachestothesuperiortatsalplateoftheuppereyelid.Itcontainsthesuperiortarsalmuscle

innervatedbythesympatheticnervoussystem.

Rectimuscles(4):originatefrom thecommonthecommontendinousringsurroundingthe

opticalcanalatthebackoftheorbit.Themusclespassanteriorlytoattachtothesclera.

2.Superiorrectus-originatesfrom thesuperiorpartofthetendinousringandattachestothe

superiorandanterioraspectofthesclera.Innervatedbyoculomotornerve.

3.Inferiorrectus-originatesfrom theinteriorpartofthecommontendinousringandattachesto

theinferiorandanterioraspectofthesclera.Innervatedbyoculomotornerve.

4.Medialrectus-originatesfrom themedialpartofthecommontendinousringandattachesto

theanteromedialaspectofthesclera.Innervatedbyoculomotornerve.

5.Lateralrectus-originatesfrom thelateralpartofthecommontendinousringandattachesto

theanterolateralaspectofthesclera.Innervatedbyabducensnerve.

Obliquemuscles(2)-theydonotoriginatefrom thecommontendinous.From theiroriginthe

obliquemuscletakeanangularapproachtotheeyeball.Theyattachtotheposteriorsurfaceof

thesclera.

6.Superioroblique-originatesfrom thebodyofthesphenoidbone.Itstendinpassesthrougha

trochlearthenattachestothescleraoftheeyeposteriortothesuperiorrectus.Innervatedby

trochlearnerve

7.Inferioroblique-originatesfrom theanterioraspectoftheorbitalfloorandattachestothe

scleraoftheeyeposteriortothelateralrectus.Innervatedbyoculomotornerve.



ClinicalSignificance

TheExtraocularmusclesareinnervatedbythreecranialnerves.Damagetoanyofthecranial

nerveswillcauseparalysisofitsrespectivemuscles.Alesionofeachcranialnervehasitsown

characteristicappearance:

-Oculomotornerve:Alesionoftheoculomotornerveaffectsmostoftheextraocularmuscles.

Theaffectedeyeisdisplacedlaterallybythelateralrectusandinferiorlybythesuperioroblique.

Theeyeadoptsapostionknownas'downandout'.

-Trochlearnerve:AlesionofCNivwillparalyzethesuperiorobliquemuscle.Thereisno

obviouseffectoftherestingorientationoftheeyeballhoweverthepatientwillcomplainof

doublevisionandmaydevelopaheadtiltawayfrom thesightofthelesion.

-Abducensnerve:AlesionofCNviillparalyzethelateralrectusmuscle.Theaffectedeyewill

beadductedbytherestingtoneofthemedialrectus.

Horner'ssyndrome:referstoatriadofsymptomsproducedbydamagetothesympathetictrunk

intheneck.

-Partialptosis(droppingoftheuppereyelid)-duetodenervationofthesuperiortarsalmuscle.

-Miosis(pupillaryconstriction)-duetodenervationofthedilatorpupillaemuscle.

-Anhydrosis(absenceofsweating)ontheipsilateralsideoftheface-duetpdenervationofthe

sweatglands.

IntraocularMusclesoftheEye

Intraocularmusclesincludetheciliarymuscle,sphincterpupillaeanddilatorpupillae.

Theciliarymuscleisasmoothmuscleringthatconyrolsaccommodationbyalteringtheshape

ofthelensaswellascontrollingtheflowofaqueoushumorintoSchlemm'scanal.Uponits

contraction,thetwnsiononthelensislessenedwhichcausesittoadoptamorespherical

shapetofocusonnearobjects.Relaxationoftheciliarymusclehastheoppositeeffect

optimisingdistantfocus.

Innervation:theciliaryganglionismadeupofpostsynapticparasympatheticnervecellbodies

associatedwiththeophthalmicnerve.Theshortciliarynerveoriginatesfrom theciliaryganglion

andcarryparasympatheticandsympatheticfibrestotheirisandciliarybody.Thelongciliary

nervesbranchiffthenasociliarynerveandcarrypostsynapticsympatheticfibrestothedilator

pupillaeandafferentfibresfrom thecorneaandiris.

Thesphincterpupillaeanddilatorpupillaearealsocomposedofsmoothmuscle.Thesphincter

pupillaeencirclesthepupilandisresponsiblefortheconstrictionofitsdiameterwhilethe

dilatormuscleisarrangedradiallyandincreasesthepupillarydiameter.



Innervations:thesphincterpupillaeisparasympatheticallystimulatedwhilethedilatorpupillae

issympatheticallystimulated.

Therearethreeprimaryaxesofocularmovement-vertical,transverseandanteroposterior.

Rotationaroundtheverticalaxisresultineitheradductionorabductionoftheeye.Rotation

aroundthetransverseaxisresultineitherelevationordepression.Theanteroposterioraxis

enablesmovementofthesuperiorpoleoftheeyemedially(intorsion)orlaterally(extorsion).Its

rotationallowstheeyeadjusttotiltingofthehead.


