YAHUMAN PRYSIOLOGY

A6 DIGESTION AND ABSORPTION

‘ Y e human
2 Majgy gvaups o) GYgons which compromife N
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YN Alimentary candl: consists of ovgans thveugh which 4pe
Y VN Lond actually passes.

oy Pccescany argans: aid in digeshon but da not tansfer
AAARTEER

AR
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Stomach

= food is mixed by churning

S digeshon o proteins

vacid kill s Foreign bacteria and other pathogens
slined by gastic juices wnich creatre an acddc
envronment:

FEEETES

SMmall In+estine
> a long,highy folded tube where usable food Sub S tancsAAY

are absovbed - Y
7 Neutvalizing stomach acids AAAL
- Consists af 3 sechions - dugdenum ) jejunum and 1leum. NAAy

O

Stomach Large inlestine Lavge intestine

(colon)
Small ntestine

»

l — final sechion of +ne c\\imér\mv

: canal

- Waker and ioNS Are absorped

- ascending [ transverce |descending /
¥ i sigmaoidad cslon £ Hne rectum
Anatomyomeal] Inestine 5 formaton & Stova ge o(j feces.

Accessovy Organs

Salivany glands.
- vyelease saliva to maoicten food
- contains enzymes t© intlate stoven breakdown

- Parotd gland , sub mandibulgn gland é sublingual
gland -

Pancreas

- produces enzyme s that are veleaced iNko +he small
intesthine

BRBBVBBRBVBRBRRRRRR:



Livenr ' '
Stakes the matenalds absoybed by emall nteshne

Jymakes key chemicals oUt d those

> Tole - detoxifica hon, stovage, metakaolism , bile producon
and haemog\dbin bredkdown.

1 Secyehon o Suf fagectants " bile . bxeak Up lfpld dvoplets.

Gall blad den
> stores the bile produced by lven

veteases +his bile iNkS e small intesthne viathe

commen bile cluce -

MECHANICAL DIGESTION

‘N mechaw cod cl(gesh'on, (\bod IS broken down into

Smalley .@-{Qcame(\t‘g ph\_lg“CaHV by the ocbc{}
= 2 chewing

.

2 churnin g

ssegmentahan

chewmg

Jfocod is broken down N +he moyth by g'n'ndmca QCh‘cf\‘%
teeth - chewing

— FONgQUe pushes e bolug Toward s +he bvack 9 the
troat — bravels down +he cewpPhagus .

—,“prevents e wolys ent-en'ng +he tachea

i-— — ,;l preventg ‘t‘ efcm el’\‘tﬁl’\ﬂg ‘H‘)Q na SOJ CC\\/]‘—'V

%—9 bolu s
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C\nuuning

. X \
5 6tomach lintng containg Muscles wWhich phyttea 3
squeeze and Mix the fpod wWith gsbyong digeghive Jul1ces

-t gets digected 1N the stomach foy severod hours g
turns into A ereamy pdste called schyme.

Movement of £yqaqg

Peristal sic
! ’ - principal r\nechom‘gm?] '
movement in Oesophaqu <
2 - continUou s segments 9
oFL ] 2 longitud nad smooth
Smootn muscles muscle rhq-\-hmicq\l\/ contyact

and relax
- food i moved unidirectionally - M outh to anuc ina

caudal directbon.

Smain functon is +he chuming ¢f semi-digested food
to mix (t With efzymes (ro speedup digeshon.)

Segmentation .
/1\ —scontraction and relaxgthon o
A

EDIQ&jDJJﬁjﬁ‘D] non -adjacent segments o
clraulary smogvhn Muccles
gt :
move ch
5 P yme in bo th

direchens - allows peien

7the bi-directh'onal mMmixing ¢ food with drigeshve
propuleven o) juiceg -
Chyme slows down

the overald movement-




M CHEMICAL DIGESTION

' ProcesS where acids, bases and enzymes are reledsed

0 into the digec<tve track to break dowh *he food-

S

. Stomach cLertals

s gastnc glands Yelease digestive acids +o

&
@ !: creatre an acidic envivon ment (ph~2)

- the 1ow pH helps denature the prvo‘be\'ngg‘

Otey macro Maolecule < , ol‘dtnq N their overall
digeston.

= sYomach eplithetium contains a mucous Mmembrane

Which prevents Hhe aards from damaging the lining.

(/ i i o pancreas secyetes alkaline
=008 aci
(&)

A compounds ( bicarbonate ions)
O
L which nNeutrawrise Yece aads befove
mucm;\fane +he\l enteyr e inrestine.
em
Bile

= liver prodduces bile wnieh is Stoyed é‘
concentrated in +ne gall wiadden PYioy to
release in inteckne.
71t containg bile gales Which breakg down Hne

\arge \ipid globules Nto several SMall

Wpid
glokules o emulsifcaton.
2 His increasee e total SUcface Area cwoi\fo\b\v
(o5
for enayme ACBvity.
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Enzymes
- biologicad catalysts which speed Up +ne chemrcol

Yeaction by lowering the Actvaten er\erg% withou t
9etting altered themeselves:

.f i/

& —allow dige stive processes to occyy gt
body +emperatures and at SUficient
Speeds for sUrivol require ments .

™ they areé specifie for @ SUb state - allow Cer kdin

- Moleculeg mge+ diqegi-cd at distincek locavons.

D beging in e mMmouth - S
[=yrQmiglase (sa\‘\vq%) — A.tts on polysacchandes and

breaxs it down into disacchandec.

-,
'/. o

Caybohydrate digech an {—

D PAncreatc QW\\I\QSQ - breaks down pPOW S‘Qcchaﬂ‘des

'Nto disachande ¢ and Memo SAdcchandexs.

" 0\ligosacchaviddases — disacehand e dre broken
e R ARG e s A T

AownN InEto Monosacchandes.

m»humans ds nok have enzymes capauvle
cellulosge e

) digeshng

‘& passes thvough e body undrgested

Piotein digestion @ O0-0-0 — @ o 9
- beging in +he stomach et

> pepsid ~-acts on proteins and gives pephides.
B

2y psin- breaks down proteing into eptidey.
ATy &

- endopepbhdases - pephdes are broken \Nto aminoe a cids.
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;\;\& Lipid digestion % == WPV V\/\/\/\/ o

/W\ 2 lipid breakdewn occurs in 4+he iNntestBne

AAATRS pancredtic lipase ¢ linguad ipase ¢ ggstnclipace
< AAA RS Hﬁ RS

break dow n tig\ycendes into fatty aads by +he

AAA, PTocesS o emulsification.

\)

Nualeic acid diges ton

\V

GAAA 7 Pancreas releases nucleases which digest DNA g DNA
AAA, N smallen nucleocides.

228 SMALL INTESTINE

lumen
ciracudar
SMmooth muscle (4€gmen tationy

|

l——) lonqutudnai SMOOH muscle. {pevstadsis)

TNansverse
YOss secth'om

(23228888

Serosd: Pro tective outey lay éh oj cells Ye‘ﬂ("mced bkj
fibrous conneckve Hssue- ;

aAA, Muscle layen : oy ter (onq:tudncu muscle \cwe/\ penstalsis
ner Civeular muscle layer ~ segmam tation .

3

VN Sdbmucosa: «sm posed of qmne(‘,bve Hssue-
VAA separates —he MU e layer. bromn inner Mmast Mmucosa -
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mucosa: highty folded inner\aye» which abseibs hAA
maternal Hivough sufface epithelium from +he A
Nestinal lumen.

VA
ViLLl ‘

; | WAV
™e inner lining o] the intestine WAV
(mucosa) is highty folded into | v
Finger-like Projechons caued uillj AR
funchian: to mncrease the surface o A
avea for abgarph m ‘ e '

phon or) arenals. cyoss seckon |

Feqatureg 9 Villi VW
Micyrowitli : Yw Ly [ ‘ '

SA) l F-Phng Os the ep‘"l"hQ\le membTQne (tD ‘(ncmm

: WY

Blood SUpply: denge cnp(l\ar\j NETLGYK traNsS pPa:sS e AR

AbsSarbed pyoducts. VWA

single layer epithelium: Mminimises the diffusion NAA

distance between lumen and pload.
WVAA

Lacteal s : absavbs liprds n+0 +he

"Wmphatie syctery N A
\N¥esHnqy
glands: exocnmne PIES that
g Telease digeshve L4,
NMembyane pro+eing. Racilitates Sang pave = di :
" . ‘ e

Matenale¢ intd the epithelrqy cells. A i

VAA
-’Sl‘r)g\e layery epithelium

W
; W
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STRUCTURE OF VILLUS EPITHELIUM

°contains several fedtures tooptmise kS capacity +o

aloSarb
digested

maktenals.

Hght | ‘pinocq ’mtic' | miaowvilli
E junckon: ¥ vesicles

I mitochondvniq |

‘Tight junction .
°occluding assaciahans behpeen +he plasma membrgne

g two adjacent cells-
ecY€ate an impermeqble bayrien
°Keep digestive fluids sepapted HFroam bssues.

° maintain g Con centrgton gradient by €N UNNY ONe -
Way movement:

;

 IMmicroviti

°they increase +he surface.area o) ¥he plasma

memMmbrane: = allowsg M oye Abgsoypon to ACCWy

" Membrane is embedded With immabilised diges e

CNzymes and channel pvoteins bor materay dptake -
‘Mitochandriq .
° epitheliad cells o) lli

\ have large ng- < M itochondng +o
pyovide ATP fov

achive Yanspayt Mechanigsms.



Pinacyosis: non-specific uptake of fluids ana dissolved

solutes (fagrer way of bulk tyanspgrt)

- The matenals get ingested via the breakxing and
‘e%fmingq e membrane g & cantained. wathinia
vesidle-

ABSARPTION

o€ digested Fo'od monaomMmers pass from ane lumen
iNto the epithelial lining o} e small inteshne.

a Different monomere take difterent metnods fov
CTOSS(Ng the membrane.

Vitlug ceus gbsarb:

D MOhosgcchand e s

7 ONY d Wedar dnind Beiae
= tatty acds, meno glyecerides and quycerol
- bases fom digecton of nuclegtdes.
-»vitamins And mineral rons.
Membrane Trans palt mechanisms
esecondary ACNve transpoyt
it B ca tbransport protein couples +he

0. O, %010 acbve translocaton of one malecule
" D ‘e pacsive movement o ancther.

= o 9IUCHO £ amMino aclds ave o —transported |
ALYOSS Hhe epithelial membrane by

achive trans locaton SHNAt tonsi
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efacivitared drffusion

-»channel proteins help hydrophitic
{fo0d molecules pacs +Hwough the
hydyopnobic pare d the plasmau
membrane.

> Mese prateins are often situated near spea a

MeMbrane bound enzymes & create o lacalised
Concenttation gradient-

=Y Manosascharides ,\ikaming & ™Minerals get ans port
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MA ° 9sMmosis

- Water Mmolecules diffuse acvoss the Mmembyane yn

e
TESPONse +v74he Mavement o) ions apd Solutes.

= only o Ny drophobic Mmatenals cap

FTee(q pass MYyough 4nhe hydvophonic Part 9 +the
Ptagsmaq Mem byane.
“after Absarption, the ipids frgy P
Q8
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»Bulk transport
Endocytosis -energy dependent process

Binvqginab‘on of e plasma membrane to create an

mternad vesicle containing extra cel\d\ar maotenad .

= Yequires +he breaking and reForm(n% o} +he
Phospholigid bilayen

INn e integtine

v Vesicles form argund fiuid containing disscslved
matenals

~Pinac\ytosis - allows Mmatenals to be ingested en
masse  — takes less Bme than shuttling wa

mem brane proteins.

O o Extraceliulay
RN ] tiutd
m 9@
S8,
Sead Il
OO
cytoplasm

> .
vesicle

STARCH DIGESTION

starch can exist in one o 2 forms

o \\N€cr chains e branched chains
_____Q\
amylose

amylgpecthn
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. ”The digestion 1S inittated by Salivary amylase in the

Mouth and continued by pancreatc amylase in +he
intestine.

~doesn't occur in the stomach ac +he pH1Ys nakt
sUitable - (the gptimal pH ~3)

AMYy10S€ — maltose subunits
e o ) digested by maltase
A", ecuan —@ eth : :
3 : _ S : % (fired 1O the epitheliad
lining o the smald

tnteg kne)d)

d-e)(‘t‘f\ﬂg - glucose
monomens -

# Glucoge can then be hydrolysed o produce ATP by cell
£ YespivydHon:

Difference between exocrine and endoctine glands -

ENDOCRINE EXOCRINE

Sductless glands > have ducts

-
- secre+es hovmaones secretes swedt, enzymey,

mucus, & Sebem -

DToUe d secretion - directy
D secve tovy proclucks are

vyeleased to an \ntrnal

ovgan o external suYface

Nto the blocd sheam,
YeCLCthj e -}(lfgef mgah

Myough a duct -
2 €Xample - adrencd glands, 9

thyroid glands, pluitany = example - salivany glands,
glands- liver, pancreas




