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 DescribetheMicroanatomyofSmallandLargeIntestine.Note:youare
expectedtostatethefunctions,segment,layers,generalfeaturesand
epithelium ofeachpartoftheSmallandLargeIntestine.

MICROANATOMYOFSMALLANDLARGEINTESTINE.

SMALLINTESTINE.

Functions:

 Themainworkofdigestiontakesplacehere.

 LinedwithvilliandMicrovillitoincreasesurfaceareaandabsorptionof
nutrients.

 Completesdigestionoffood.

 ReceivesSecretionsfrom thepancreasandthelivertoaidindigestion.

 Secretionofhormonescholecystokinin(CCK)andsecretin.

Segment.

 ThesmallIntestinehasthreedinstinctregions-theduodenum,jejunum,and
ileum.

 Theduodenum,theshortest,iswherepreparationforabsorptionthrough
smallfingerlikeprotrusionscalledVillibegins.Thefirstpartofthesmall
intestinethatstartsatthelowerendofthestomachandextendingtothe
jejunum.

 TheJejunum:specializedfortheabsorptionthroughitsliningbyenterocytes;



particleswhichhavebeendigestedbyenzymesintheduodenum.Thelast,
andusuallythelongest,divisionofthesmallintestine;thepartbetweenthe
jejunum andlargeintestine.

 Ileum:AbsorbsVitaminB12,bilesalts,andtheothersarenotabsorbedbythe
jejunum.smallintestine:Theupperpartoftheintestine,betweenthestomach
andthelargeintestine,thatisdividedintotheduodenum,thejejunum,andthe
ileum.

LAYERS.

Thesmallintestinehasfourtissuelayers;

 Theserosaistheoutermostlayeroftheintestine.Theserosaisasmooth
membraneconsistingofathinlayerofcellsthatsecreteserousfluid,anda
thinlayerofconnectivetissue.Serousfluidisalubricatingfluidthatreduces
frictionfrom themovementofthemuscularis.

 Themuscularisisaregionofmuscleadjacenttothesubmucosamembrane.
Itisresponsibleforgutmovement,orperistalsis.Itusuallyhastwodistinct
layersofsmoothmuscle:circularandlongitudinal.

Thesubmucosaisthelayerofdense,irregularconnectivetissueorloose
connectivetissuethatsupportsthemucosa,aswellasjoinsthemucosato
thebulkofunderlyingsmoothmuscle.

 Themucosaistheinnermosttissuelayerofthesmallintestines,andisa
mucousmembranethatsecretesdigestiveenzymesandhormones.The
intestinalvilliarepartofthemucosa.

Thethreesectionsofthesmallintestinelooksimilartoeachotherata
microscopiclevel,buttherearesomeimportantdifferences.Thejejunum and
ileum donothaveBrunner’sglandsinthesubmucosa,whiletheileum has
Peyer’spatchesinthemucosa,buttheduodenum andjejunum donot.

Brunner’sGlands

Brunner’sglands(orduodenalglands)arecompoundtubularsubmucosal
glandsfoundintheduodenum.Themainfunctionoftheseglandsisto
produceamucus-rich,alkalinesecretion(containingbicarbonate)inorderto
neutralizetheacidiccontentofchimethatisintroducedintotheduodenum
from thestomach,andtoprovideanalkalineconditionforoptimalintestinal
enzymeactivity,thusenablingabsorptiontotakeplaceandlubricatethe
intestinalwalls.



Peyer’sPatches

Peyer’spatchesareorganizedlymphnodules.Theyareaggregationsof
lymphoidtissuethatarefoundinthelowestportionofthesmallintestine,
whichdifferentiatetheileum from theduodenum andjejunum.

Becausethelumenofthegastrointestinaltractisexposedtotheexternal
environment,muchofitispopulatedwithpotentiallypathogenicmicroorganisms.
Peyer’spatchesfunctionastheimmunesurveillancesystem oftheintestinallumen
andfacilitatethegenerationoftheimmuneresponsewithinthemucosa.

IntestinalVilli

Thisisalow-magnificationmicrographofsmallintestinalmucosathatshows
villi.

Intestinalvilli(singular:villus)aretiny,finger-likeprojectionsthatprotrudefrom the
epithelialliningofthemucosa.Eachvillusisapproximately0.5–1.6mm inlength
andhasmanymicrovilli(singular:microvillus),eachofwhicharemuchsmallerthan
asinglevillus.

Villiincreasetheinternalsurfaceareaoftheintestinalwalls.Thisincreased
surfaceareaallowsformoreintestinalwallareatobeavailableforabsorption.
Anincreasedabsorptiveareaisusefulbecausedigestednutrients(including
sugarsandaminoacids)passintothevilli,whichissemi-permeable,through
diffusion,whichiseffectiveonlyatshortdistances.Smallintestine,along,
narrow,foldedorcoiledtubeextendingfrom thestomachtothelarge
intestine;itistheregionwheremostdigestionandabsorptionoffoodtakes
place.Itisabout6.7to7.6metres(22to25feet)long,highlyconvoluted,and
containedinthecentralandlowerabdominalcavity.

EPITHELIUM

Theepithelium ofthesmallintestinelinestheluminalsurface.Therearea
numberofcomponentstotheepithelium:

 Enterocytes–Tallcolumnarcells,whichhaveanabsorptivefunction.They
containbrushborderenzymesonthesurfacewhichhaveanimportant
digestivefunction.

 Gobletcells–Exocrineglandswhichsecretemucin.

 CryptsofLieberkuhn

TheCryptsofLieberkuhnareglandsfoundintheepitheliallining.They
containnumerouscellssuchasstem cellstoproducenewcellstoreplenish
thecellslostduetoabrasion,aswellasenteroendocrinecellstosynthesise



andsecretehormones.

Toprotectfrom pathogens,therearePanethcellswhichsecreteprotective
agents(suchasdefensinsandlyzozymes)andPeyer’spatcheswhichareonlyfound
intheilium.Peyer’spatchescontainmucosal-associatedlymphatictissue(MALT)
whichhousewhitebloodcellsandlymphocytes.Thesecellscanproduceantibodies
tofurtherprotectthesmallintestinefrom infection.

LARGEINTESTINE.

Function:

 Receivesfoodandfluidsfrom SmallIntestine.

 Absorbswaterfrom solidwastes.

 Eliminateswastebyevacuationofbowels.

 Linkedwiththelungs.

 Abilitytoletgoofoldpatterns,habits,things.

 Channelinfluencessinuses,jaw,teeth.

 Energyofcharacteristicslike;honor,duty,respect,fairness,responsibility.

Segment

 Appendix:Aninnerorganwithoutanyknownusethatcanbecomeinflamed.

 Cecum:Apouch,usuallyperitoneal,thatisconsideredtobethebeginningof
thelargeintestine.

 Colon:Thepartofthelargeintestinethatisthefinalsegmentofthedigestive
system,after(distalto)theileum andbefore(proximalto)theanus.

Layers.

 Theinnermostlayer,knownasthemucosa,ismadeofsimplecolumnar
epithelialtissue.Themucosaofthelargeintestineissmooth,lackingthe
villifoundinthesmallintestine.Manymucousglandssecretemucusinto
thehollowlumenofthelargeintestinetolubricateitssurfaceandprotectit
from roughfoodparticles.

 Surroundingthemucosaisalayerofbloodvessels,nervesandconnective



tissueknownasthesubmucosa,whichsupportstheotherlayersofthe
largeintestine.

 Themuscularislayersurroundsthesubmucosaandcontainsmanylayers
ofvisceralmusclecellsthatcontractandmovethelargeintestine.
Continuouscontractionofsmoothmusclebandsinthemuscularis
produceslumpy,pouch-likestructuresknownashaustrainthelarge
intestine.

Finally,theserosaformstheoutermostlayer.Theserosaisathinlayerof
simplesquamousepithelialtissuethatsecreteswateryserousfluidtolubricatethe
surfaceofthelargeintestine,protectingitfrom frictionbetweenabdominalorgans
andthesurroundingmusclesandbonesofthelowertorso.

Thelargeintestineperformsthevitalfunctionsofconvertingfoodintofeces,
absorbingessentialvitaminsproducedbygutbacteria,andreclaimingwaterfrom
feces.Aslurryofdigestedfood,knownaschyme,entersthelargeintestinefrom the
smallintestineviatheileocecalsphincter.Chymepassesthroughthececum where
itismixedwithbeneficialbacteriathathavecolonizedthelargeintestinethroughout
aperson’slifetime.Thechymeisthenslowlymovedfrom onehaustratothenext
throughthefourregionsofthecolon.Mostofthemovementofchymeisachieved
byslowwavesofperistalsisoveraperiodofseveralhours,butthecoloncanalsobe
emptiedquicklybystrongerwavesofmassperistalsisfollowingalargemeal.

GeneralFeatures.

Thelargeintestineisthefinalsectionofthegastrointestinaltractthatperforms
thevitaltaskofabsorbingwaterandvitaminswhileconvertingdigestedfoodinto
feces.Althoughshorterthanthesmallintestineinlength,thelargeintestineis
considerablythickerindiameter,thusgivingititsname.Thelargeintestineisabout
5feet(1.5m)inlengthand2.5inches(6-7cm)indiameterinthelivingbody,but
becomesmuchlargerpostmortem asthesmoothmuscletissueoftheintestinal
wallrelaxes.

Thelargeintestinewrapsaroundtheborderoftheabdominalbodycavityfrom
therightsideofthebody,acrossthetopoftheabdomen,andfinallydowntheleft
side.

Epithelium:

 columnarepithelium:Epithelialcellswhoseheightsareatleastfourtimes
theirwidth.

 mucin:Afamilyofhighmolecularweight,heavilyglycosylatedproteins
(glycoconjugates)producedbytheepithelialtissuesinmostmetazoans.

 gobletcells:Glandular,simple,columnarepithelialcellswhosesolefunction
istosecretemucin,whichdissolvesinwatertoform mucus.

Thelargeintestine,orlargebowel,isthelastpartofthedigestivesystem in



vertebrateanimals.Itsfunctionistoabsorbwaterfrom theremainingindigestible
foodmatter,andthentopasstheuselesswastematerialfrom thebody.Thelarge
intestineconsistsofthececum,colon,rectum,andanalcanal.

Itstartsintherightiliacregionofthepelvis,justatorbelowtherightwaist,
whereitisjoinedtothebottom endofthesmallintestine.From hereitcontinuesup
theabdomen,acrossthewidthoftheabdominalcavity,andthenitturnsdownward,
continuingtoitsendpointattheanus.

Thelargeintestinediffersinphysicalform from thesmallintestineinbeing
muchwider.Thelongitudinallayerofthemuscularisisreducedtothreestrap-like
structuresknownasthetaeniaecoli—bandsoflongitudinalmusclefibers,each
about1/5inwide.Thesethreebandsstartatthebaseoftheappendixandextend
from thececum totherectum.Alongthesidesofthetaeniaearetagsofperitoneum
filledwithfat;thesearecalledepiploicappendages,orappendicesepiploicae.The
wallofthelargeintestineislinedwithsimplecolumnarepithelium.

Insteadofhavingtheevaginationsofthesmallintestine(villi),thelarge
intestinehasinvaginations(theintestinalglands).Whileboththesmallintestineand
thelargeintestinehavegobletcellsthatsecretemucintoform mucusinwater,they
areabundantinthelargeintestine.

Sigmoidcolon:Aphotographofthelargebowel(sigmoidcolon)thatshowsmultiple
diverticulaoneithersideofthelongitudinalmusclebundle(Taeniacoli).

Inhistology,anintestinalcrypt—calledthecryptofLieberkühn—isagland
foundintheepithelialliningofthesmallintestineandcolon.Thecryptsand
intestinalvilliarecoveredbyepithelium thatcontainstwotypesofcells:gobletcells
thatsecretemucusandenterocytesthatsecretewaterandelectrolytes.

Theenterocytesinthemucosacontaindigestiveenzymesthatdigest
specificfoodwhiletheyarebeingabsorbedthroughtheepithelium.Theseenzymes
includepeptidases,sucrase,maltase,lactaseandintestinallipase.Thisisincontrast
tothestomach,wherethechiefcellssecretepepsinogen.Intheintestine,the
digestiveenzymesarenotsecretedbythecellsoftheintestine.Also,newepithelium
isformedhere,whichisimportantbecausethecellsatthissitearecontinuously
wornawaybythepassingfood.Thebasalportionofthecrypt,furtherfrom the
intestinallumen,containsmultipotentstem cells.

Duringeachmitosis,oneofthetwodaughtercellsremainsinthecryptasa
stem cell,whiletheotherdifferentiatesandmigratesupthesideofthecryptand
eventuallyintothevillus.Gobletcellsareamongthecellsproducedinthisfashion.
Manygeneshavebeenshowntobeimportantforthedifferentiationofintestinal
stem cells.Thelossofproliferationcontrolinthecryptsisthoughttoleadto
colorectalcancer.


