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THEANATOMICALIMPLICATIONSOFCORONAVIRUS

ONTHEHUMANRESPIRATORYSYSTEM

Theworldisrecentlygoingthroughagreat

tribulationduetoapandemicwhichiscausedbycorona

virusthatisalsoreferredtoascovid-19.Ithasbeen

statedtohavestartedfrom aplacecalledwuhanin

china.Nowthisdeadlyvirusisnotanairbornedisease

becauseairborneviruseslingersforalongerperiodof

timethanthosespreadbydropletsandcanalsobe

spread in airconditioning and ventilation system

thereforethisdiseaseisspreadbetweenclosecontacts

byspendingmorethan15minwithin1metresofan

infectedpersonalsolikecoldandflubugsthevirusis

spreadviadropletswhenaninfectedpersoncoughsor

sneezes.thedtrropletslandsonsurfacesandarepicked

uponthehandsofothersandspreadfurthercouldbe



throughhandshaking.Peoplecatchtheviruswhenthey

touchtheirinfectedhandstotheirmouth,noseoreyes.

Butnottobescarcedpreventiveeasureslikekeeping

yourhandscleanbywashingthemfrequentlywithsoap

andwaterorahandsanitizinggel,socialdistancing,

puttingonnosemaskandhandgloves.Symptomslike

cough,commoncold,fever,diffivultyinbreathing.

Mostconfirmedcaseswhichhasbeenrecorded

roundtheglobe,hasshownatotalofabout

350,000confirmedcasesanddeathtollpassing15,000.

majorlyinplacesliketheWesternpacificregion,

Europeanregion,EasternMediterraneanregion,regions

oftheAmericasandminorconfirmedcasesinplaces

liketheAfricanregionandasAfricanamsogratefulfor

thisandthesouth-eastAsiaregion.Withallthisunder

considerationithasbeenseenthatthecoronavirushas

acriucialnegativeimpactontheanatomyofthehuman

respiratorytractbecauseit’sarespiratorydiseasewhich

attacksthelungsinthreephases;viralreplication,

immunehyper-reactivityandpulmonarydestructionbut

thoughnotallpatientwentthroughthethreephase.In

theearlydaysofaninfectionthenovelcoronavirus

rapidlyinvadeshumanlungscells.Thoselungcells

comeintwoclassesoneswithhairlikebatonscalled

cilia.Mucusthoughgrosswhenoutsidethebody,helps

protectlungtissuefrompathogensandmakesureyour

breathingorgansdoesn’tdryout.Theciliacellsbeat

aroundthemucus,clearingoutdebrislikepollenor

viruses.Thecoronaviruslovestoinfectandkillscilia

cellswhichthensloughedoffandfilledpatientsairways



withdebrisandfluidsdevelopingintopneumoniainboth

lungsaccompaniedbysymptomslikeshortnessof

breath,that’swhenphasetwocomesinandthe

immumesystemkicksinarousedbythepresenceof

viralinvaders,ourbodiessteouptofightthedisesase

byfloodingthelungswithimmunecellstoclearaway

thedamageandrepairthelungtissue.Whenworking

properly,thisinflammatoryprocessistightlyregulated

andconfinedonlytoinfectedareas.Butsometimesyour

immunesystemgoeshaywireandthosecellskills

everythingintheirwayincludingyourhealthytissue,

thereforeyougetmoredamageinsteadoflessfromthe

immuneresponses.Evenmoredebrisclogsupthe

lungsandpneumoniaworsens.Duringthethirdphase

lungsdamagescontinuetobuildwgichcanresultto

respiratoryfailure,evenifdeathdoesn’toccursome

patientssurvivewithpermanentlungsdamage.

AccordingtotheWHO,SARSpunchedholesinthe

lungs,givingthemahoneycomb-likeappearanceand

theselesionsarepresentinthoseafflictedbynovel

coronavirustoo.Theseholesarelikelycreatedbythe

immumesystemshyperactiveresponse,whichcreates

scarsthatbothprotectandstiffenthelungs.Whenthat

occurs,patientsoftenhavetoputonventilatorstoassit

theirbreathing.meanwhile,inflammationalsomakes

themembranebetweentheairsacsandbloodvessels

morepermeablewhichcanfillthelungswithfluidsand

affecttheirabilitytooxygenateblood.Inseverecases,

youbasicallyfloodyourlungsandyoucan’tbreathe,

that’showpeoplearedying.Thevirusisspreadthrough



dropletstransmittedintotheairfromcoughingor

sneezing,whichpeoplenearbycantakeinthroughtheir

nose,mouthoreyes.Theviralparticlesinthesedroplets

travelquicklytothebackofyournasalpassagesandto

themucousmembranesinthebackofyourthroat,

attachingtoaparticularreceptorincells,beginning

there.Coronavirusparticleshavespikedproteins

stickingoutfromtheirsurfaces,andthesespikeshook

ontocellmembranes,allowingthevirus’sgenetic

materialtoenterthehumancell.

Thatgeneticmaterialproceedsto“hijackthe

metabolismofthecellandsay,ineffect,‘Don’tdoyour

usualjob.Yourjobnowistohelpmemultiplyandmake

thevirus’,”saysDrWilliamSchaffner,aninfectious

diseasespecialistatVanderbiltUniversityMedical

CentreinNashville,Tennessee.Ascopiesofthevirus

multiply,theyburstandinfectneighbouringcells.The

symptomsoftenstartinthebackofthethroatwitha

sorethroatandadrycough.Thevirusthen“crawls

progressivelydownthebronchialtubes”,Schaffnersays.

Whenthevirusreachesthelungs,theirmucous

membranesbecomeinflamed.Thatcandamagethe

alveoliorlungsacs,andtheyhavetoworkharderto

carryouttheirfunctionofsupplyingoxygentotheblood

thatcirculatesthroughoutourbodyandremoving

carbondioxidefromthebloodsothatitcanbeexhaled.

“Ifyougetswellingthere,itmakesitthatmuchmore

difficultforoxygentoswimacrossthemucous

membrane,”saysDrAmyCompton-Phillips,thechief

clinicalofficerfortheProvidenceHealthSystem,which



includedthehospitalinEverett,Washington,thathad

thefirstreportedcaseofthecoronavirusintheUS.The

swellingandtheimpairedflowofoxygencancause

thoseareasinthelungstofillwithfluid,pusanddead

cells.Pneumonia,aninfectioninthelung,canoccur.

Somepeoplehavesomuchtroublebreathing,theyneed

tobeputona

ventilator.Intheworstcases,knownasAcute

RespiratoryDistressSyndrome(ARDS),thelungsfill

withsomuchfluidthatnoamountofbreathingsupport

canhelp,andthepatientdies.

Whattrajectorydoesthevirustakeinthelungs?

DrShu-YuanXiao,aprofessorofpathologyatthe

UniversityofChicagoSchoolofMedicine,hasexamined

pathologyreportsoncoronaviruspatientsinChina.He

saysthevirusappearstostartinperipheralareason

bothsidesofthelungandcantakeawhiletoreachthe

upperrespiratorytract,thetracheaandothercentral

airways.

Xiao,whoalsoservesasthedirectoroftheCentreFor

PathologyandMolecularDiagnosticsatWuhan

University,saysthatpatternhelpsexplainwhyin

Wuhan,wheretheoutbreakbegan,manyoftheearliest

caseswerenotidentifiedimmediately.

Theinfectioncanspreadthroughthemucous

membranes,fromthenosedowntotherectum-



TheinitialtestingregimeninmanyChinesehospitalsdid

notalwaysdetectinfectionintheperipherallungs,so

somepeoplewithsymptomsweresenthomewithout

treatment.

“They’deithergotootherhospitalstoseektreatmentor

stayhomeandinfecttheirfamily,”hesays.“That’sone

ofthereasonstherewassuchawidespread.”

Arecentstudyfromateamledbyresearchersatthe

IcahnSchoolofMedicineatMountSinaiinNewYork

foundthatmorethanhalfof121patientsinChinahad

normalCTscansearlyintheirdisease.Thatstudyand

workbyXiaoshowthatasthediseaseprogresses,CT

scansshow“ground-glassopacities”,akindofhazyveil

inpartsofthelungthatareevidentinmanytypesof

viralrespiratoryinfections.Thoseopaqueareascan

scatterandthickeninplacesastheillnessworsens,

creatingwhatradiologistscalla“crazypaving”pattern

onthescan.

Arethelungstheonlypartofthebodyaffected?

Notnecessarily.Compton-Phillipssaystheinfectioncan

spreadthroughthemucousmembranes,fromthenose

downtotherectum.

Sowhilethevirusappearstozeroinonthelungs,itmay

alsobeabletoinfectcellsinthegastrointestinalsystem,

expertssay.Thismaybewhysomepatientshave

symptomslikediarrheaorindigestion.Theviruscan

alsogetintothebloodstream,Schaffnersays.



TheCentresforDiseaseControlandPreventionsays

thatRNAfromthenewcoronavirushasbeendetectedin

bloodandstoolspecimens,butthatit’sunclearwhether

theinfectiousviruscanpersistinbloodorstool.

Bonemarrowandorganslikethelivercanbecome

inflamedtoo,saysDrGeorgeDiaz,sectionleaderfor

infectiousdiseasesatProvidenceRegionalMedical

CentreinEverett,Washington,whoseteamtreatedthe

firstUScoronaviruspatient.Theremayalsobesome

inflammationinsmallbloodvessels,ashappenedwith

Sars,theviraloutbreakin2002and2003.​

Whydosomepeoplegetveryillbutmostdon’t?

About80percentofpeopleinfectedwiththenew

coronavirushaverelativelymildsymptoms.Butabout

20percentofpeoplebecomemoreseriouslyill;andin

abouttwopercentofpatientsinChina,whichhashad

themostcases,thediseasehasbeenfatal.

Expertssaytheeffectsappeartodependonhowrobust

orweakenedaperson’simmunesystemis.Olderpeople

orthosewithunderlyinghealthissues,likediabetesor

anotherchronicillness,aremorelikelytodevelopsevere

symptoms.​

Whatdoscientistsstillnotknowaboutcoronavirus

patients?

Alot.Althoughtheillnessresembles

Sarsinmanyrespectsandhaselementsincommon

withinfluenzaandpneumonia,thecourseapatient’s

coronaviruswilltakeisnotyetfullyunderstood.



Somepatientscanremainstableforoveraweekand

thensuddenlydeveloppneumonia,Diazsays.Some

patientsseemtorecoverbutthendevelopsymptoms

again.

XiaosaysthatsomepatientsinChinarecoveredbutgot

sickagain,apparentlybecausetheyhaddamagedand

vulnerablelungtissuethatwassubsequentlyattacked

bybacteriaintheirbody.Someofthosepatientsended

updyingfromabacterialinfection,notthevirus.But

thatdidn’tappeartocausethemajorityofdeaths,he

says.

Othercaseshavebeentragicmysteries.Xiaosayshe

personallyknowsamanandwomanwhogotinfected

butseemedtobeimproving.Thenthemandeteriorated

andwashospitalised.

“HewasinICU,gettingoxygen,andhetextedhiswife

thathewasgettingbetter,hehadgoodappetiteandso

on,”Xiaosays.“Buttheninthelateafternoon,she

stoppedreceivingtextsfromhim.Shedidn’tknowwhat

wasgoingon.Andby10pm,shegotanoticefromthe

hospitalthathehadpassed.

Theinfectioncanspreadthroughthemucous

membranes,fromthenosedowntotherectum-




