
MICROANATOMYOFSMALLINTESTINE

FUNCTIONS

smallintestineisthepartoftheintestineswhere90%ofthedigestionandabsorptionoffood

occurs,theother10%takingplaceinthestomachandlargeintestine.Themainfunctionofthe

smallintestineisabsorptionofnutrientsandmineralsfrom food.involvestwodistinctparts.

Thefirstismechanicaldigestionbychewing,grinding,churningandmixingthattakesplacein

themouthandthestomach.Thesecondpartofdigestionisthechemicaldigestionthatuses

enzymes,bileacidsetc.inordertobreakdownfoodmaterialintoaform thatcanthenbe

absorbed,thenassimilatedintothetissuesofthebody.Chemicaldigestionoccursinthesmall

intestine(and,toalesserextent,alsoinsomeotherpartofthegastrointestinaltract.

SEGMENTS

Thesmallintestineisapproximately2.5–3cm indiameter,andisdividedintothreesections:

Theduodenum isthefirstsectionofthesmallintestineandistheshortestpartofthesmall

intestine.Itiswheremostchemicaldigestionusingenzymestakesplace.

Thejejunum isthemiddlesectionofthesmallintestine.Ithasaliningwhichisdesignedto

absorbcarbohydratesandproteins.Theinnersurfaceofthejejunum,itsmucousmembrane,is

coveredinprojectionscalledvilli,whichincreasethesurfaceareaoftissueavailabletoabsorb

nutrientsfrom thegutcontents.Theepithelialcellswhichlinethesevillipossessevenlarger

numbersofmicrovilli.Thetransportofnutrientsacrossepithelialcellsthroughthejejunum

includesthepassivetransportofsomecarbohydratesandtheactivetransportofaminoacids,

smallpeptides,vitamins,andmostglucose.Thevilliinthejejunum aremuchlongerthaninthe

duodenum orileum.

Theileum isthefinalsectionofthesmallintestine.Thefunctionoftheileum ismainlyto

absorbvitaminB12,bilesalts,andanyproductsofdigestionthatwerenotabsorbedbythe

jejunum.Thewallitselfismadeupoffolds,eachofwhichhasmanytinyfinger-likeprojections

knownasvillionitssurface.Theileum hasanextremelylargesurfaceareabothforthe

adsorptionofenzymemoleculesandfortheabsorptionofproductsofdigestion.

LAYERS

Therearefourmainlayers:

Mucosa(Innermostlayer)–Containstheepithelium,laminapropriaandmuscularismucosae.

Submucosa–Connectivetissuelayer,whichcontainsbloodvessels,lymphaticsandthe

submucosalplexus.

Muscularisexterna–Consistsoftwosmoothmusclelayers;theouterlongitudinallayerand

innercircularlayer.Themyentericplexusliesbetweenthem.

Adventitia(Outermostlayer)– Comprisedoflooselyarrangedfibroblastsandcollagen,withthe



vesselsandnervespassingthroughit.Themajorityofthesmallintestineadventitiaiscovered

bymesothelium andiscommonlycalledtheserosa.

GENERALFEATURES

Thesmallintestineisanorganlocatedinthegastrointestinaltract,betweenthestomachand

thelargeintestine.Itis,onaverage,23ftlongandiscomprisedofthreestructuralparts;the

duodenum,jejunum andileum.

Functionally,thesmallintestineischieflyinvolvedinthedigestionandabsorptionofnutrients.It

receivespancreaticsecretionsandbilethroughthehepatopancreaticductwhichaidwithits

functions

EPITHELIUM

Themucosaofthesmallintestineislinedbyasimplecolumnarepithelium whichconsists

primarilyofabsorptivecells(enterocytes),withscatteredgobletcellsandoccasional

enteroendocrinecells.Incrypts,theepithelium alsoincludesPanethcellsandstem cells

LARGEINTESTINE

FUNCTIONS

The4majorfunctionsofthelargeintestineare:

reabsorptionofwaterandmineralionssuchassodium andchloride

formationandtemporarystorageoffaeces

maintainingaresidentpopulationofover500speciesofbacteria

bacterialfermentationofindigestiblematerials.

SEGMENT

Thelargeintestineissubdividedintofourmainregions:thececum,thecolon,therectum,and

theanus.Theileocecalvalve,locatedattheopeningbetweentheileum andthelargeintestine,

controlstheflowofchymefrom thesmallintestinetothelargeintestine.

Cecum

Thefirstpartofthelargeintestineisthececum,asac-likestructurethatissuspendedinferior

totheileocecalvalve.Itisabout6cm (2.4in)long,receivesthecontentsoftheileum,and

continuestheabsorptionofwaterandsalts.Theappendix(orvermiform appendix)isawinding

tubethatattachestothececum.Althoughthe7.6-cm (3-in)longappendixcontainslymphoid



tissue,suggestinganimmunologicfunction,thisorganisgenerallyconsideredvestigial.

However,atleastonerecentreportpostulatesasurvivaladvantageconferredbytheappendix:

Indiarrhealillness,theappendixmayserveasabacterialreservoirtorepopulatetheenteric

bacteriaforthosesurvivingtheinitialphasesoftheillness.Moreover,itstwistedanatomy

providesahavenfortheaccumulationandmultiplicationofentericbacteria.Themesoappendix,

themesenteryoftheappendix,tethersittothemesenteryoftheileum.

Colon

Thececum blendsseamlesslywiththecolon.Uponenteringthecolon,thefoodresiduefirst

travelsuptheascendingcolonontherightsideoftheabdomen.Attheinferiorsurfaceofthe

liver,thecolonbendstoform therightcolicflexure(hepaticflexure)andbecomesthe

transversecolon.Theregiondefinedashindgutbeginswiththelastthirdofthetransverse

colonandcontinueson.Foodresiduepassingthroughthetransversecolontravelsacrossto

theleftsideoftheabdomen,wherethecolonanglessharplyimmediatelyinferiortothespleen,

attheleftcolicflexure(splenicflexure).From there,foodresiduepassesthroughthe

descendingcolon,whichrunsdowntheleftsideoftheposteriorabdominalwall.Afterentering

thepelvisinferiorly,itbecomesthes-shapedsigmoidcolon,whichextendsmediallytothe

midline(Figure4).Theascendinganddescendingcolon,andtherectum (discussednext)are

locatedintheretroperitoneum.Thetransverseandsigmoidcolonaretetheredtotheposterior

abdominalwallbythemesocolon.

Rectum

Foodresidueleavingthesigmoidcolonenterstherectum inthepelvis,nearthethirdsacral

vertebra.Thefinal20.3cm (8in)ofthealimentarycanal,therectum extendsanteriortothe

sacrum andcoccyx.Eventhoughrectum isLatinfor“straight,”thisstructurefollowsthecurved

contourofthesacrum andhasthreelateralbendsthatcreateatrioofinternaltransversefolds

calledtherectalvalves.Thesevalveshelpseparatethefecesfrom gastopreventthe

simultaneouspassageoffecesandgas.

AnalCanal

Finally,foodresiduereachesthelastpartofthelargeintestine,theanalcanal,whichislocated

intheperineum,completelyoutsideoftheabdominopelviccavity.This3.8–5cm (1.5–2in)long

structureopenstotheexteriorofthebodyattheanus.Theanalcanalincludestwosphincters.

Theinternalanalsphincterismadeofsmoothmuscle,anditscontractionsareinvoluntary.The

externalanalsphincterismadeofskeletalmuscle,whichisundervoluntarycontrol.Except

whendefecating,bothusuallyremainclosed.

LAYERS

Thelargeintestineiscomposedof4parts.Itincludesthececum andascendingcolon,

transversecolon,descendingcolon,andsigmoidcolon.Thelargeintestineperformsan

essentialrolebyabsorbingwater,vitamins,andelectrolytesfrom wastematerial



GENERALFEATURES

Inanaverageadult,thelargeintestineisabout1.5m longand5cm wide.Itconsistsofthe

caecumappendixcolonandrectum

EPITHELIAL

Theepithelium isformedofcolumnarabsorptivecellswithastriatedborder,manygobletcells,

endocrinecellsandbasalstem cells,butnoPanethcells.Thesurfaceepithelialcellsare

sloughedintothelumen,andhavetobereplacedaroundevery6days.


