The Digestive
System

Dr. Mustafa Saad
(2021)

Hepatic

Cystic  9ut

duct

Galibladder

Ducdenum

Pancreas




‘ Definitions
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Is the system of the body formed of all the organs responsible for the

Z-N

- Ingestion, digestion, and absorption of food. digincludesythe alimentary

L el
canal and the/accessory glands. He el st
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Is a long continuous tube that extends from the mouth to the anus. |t

includes: the mouth, parts of the pharynx, the esophagus, the stomach,
the smallvintestine, /and ¢he large intestine. The Gastrointestinal Tract
(GIT) includes the stomach and intestines only.
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These produce various secretions that help in the chemical breakdown
of food. [They include the salivary glands, the liver, and pancreas.

Food, however, does not pass through them.—tes sticle esia lo cléjestion and oporbhion
”07( ch food PGSS /'Wé\@h —Mew\u
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Ingestions: taking food into
mouth.
Secretion: release of enzymes

and other substances. Ls <k} fon mosth sihos 2 lipases

Mixing and propulsion of
fo-od_L-sec@ﬁbw wiuwo‘ R
Digestion: mec%aw and
chemnical breakdown of food.
Absorption of nutrients
Elimination of waste.

L>po|slnes fhe food lobo@aibiadder

Mouth (oral cavity)
contains teeth
and tongue

Parotid gland

(salivary gland) Sublingual gland

(salivary gland)

Submandibular gland

(salivary gland) Pharynx

Esophagus

1 <alivg

i Stomach
Liver - : N =
Duodenum & LRI . Pancreas
Transverse
colon
donm Descending
Ascending colon colon
Sigmoid
lleum ciiin
Cecum Rectum
Appendix Anal canal
Anus

Fig.1: Organs of the digestive system.
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-_,7 Fouy” wajh l@@{? = I’ submucosa

1. — inner lining formed of =
epithelium andr connective tissue (lamina ™e**| & AERR cicuiar
propria). Separated from the submucosa Wi s
by a layer of smooth muscles (muscularis Tl —
MUCOSAE) nssitesh wuscle. seplile micoses feom submicosa 2 —

2. — Connective tissue layer. s

Gontalns the submucosal plexus of |Fig.2: General layout of the
nerves - cleier—<Hlathon fo He muscle cidewall of the alimentary canal.
bellow Mycosa layer >Ho mbfiél!bl’y J’< lonejhuehiol— sHi whon o he puscle tonejluctinal
3. d muscular Iayer (voluntary orinvoluntary). Formed

of an outer longitudinal and an inner circular layers between which
we have the myenteric plexus of nerves.

4. Serosa/Adventitia — Intraperitoneal organs are covered by serosa
(visceral peritoneum). Retroperitoneal organs are covered by
connective tissue adventitia. ainside- peffonent (seeso)
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Borders:
Anterior: The anterior abdominal wall.
Postérior! Posterior abdominal wall.

Superior: The diaphragm.

IRTEFIOE: The pelvic brim — sk beer piic oily o oorit ai

> pelic Cc@ + Olbdotie! @ity
Below the pelvic brim the cavity|is called the pelvic
cavity. The abdominal and pelvic(Cavities are continuous

with each and together form&he abdominopelvic cavity.
||l(IS\\oq€ be pe/VI‘c chlfj blopleler G\Vlﬁ‘j 56¥Dda| O(&QV’




Cranial
cavity

(contains
brain)

Thoracic
cavity
(contains

Dorsal body
cavi

> bonel Me ok heart and
| lungs)
>fuo a;w@ 5-
Vertebral : lo beheen thatcle o) omd bk
cavity Diaphragm — scplo  totelc CO‘@ . wo
(contains — k)
spinal cord) Abdominal cavity ys
(contains digestive < N | cavities
Hea) Abdominopelviﬁ bgmﬂd fhe
. o i
Pelvic cavity cavity ) |
(contains urinary > mige oVl
[] porsal body cavity bladder, reproductive | £ -
[ ventral body cavity organs, and rectum)
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on\v\c\d\ par} of J}qESH\L usle (i Hie lode | hzshue,)

Fig.3: Lateral view of the body showing body cavities.




= Largest serous membrane of the body.
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o Space between is called the

covers some organs ( = Serosa).
and contains the
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Urinary blagdde:
(retroperjtoneal)

) L ertum (ratrane itoneal)
Ve
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’Fﬁl’he peritoneum and its folds.
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st . lips, hard and soft palates, """

an d th e tO n g/ém%(b F)Skﬁd/ SUI{J&Y\DW Soft palate

s Philtrum

L olsgstite. beng) pechoticolly and chewicaly G Yhe moth

Upper lip

’ a a )
'Viﬂ..d.‘l Y .r“ %

Uwvula
wf e , o |
' *' i -
.. ’ Wnside Wloﬂ
= is the caicon
space that extends from the  vLowerip (opening)

gums and teeth to the fauces:—bejir o he diphiy*

m The cheeks and lips help
keep the food in the mouth.

o ‘the tongue, the teeth and gums and into it
open the ducts of salivary glands= (wd £ <l o)

L @ocrie aoob(\/ <ectetjopl 1nsiole e Il bﬂ Sk

Fig.5: The mouth and its borders.




%CHDYI of the ‘ ! )DS% -
w2 m Maneuvers food for chewing

and forces food back for
sSwallowing s st

= Contains €ingual'glandswwhich
secretelipase:-bec He fd— mrofpis

BARIEE: Filiform, Fungiform,

Vallate
papliiiae

Filform
;I)apnlno

Fungiform

papillae

—> 5}3}/)&)\95:3

>} ( "/_l‘lll' JI
Lgb_?’ij\“ )ﬁlf buds

Lt onloin stz Joidls

It Tose bdls

Fig.6: The tongue.

— Epigiottis

— Lingual tonsi

- Palatine tonsil

== Foramen

cacum

and Vallate. The vallate type is the least numerous but it’s the
largest and contains most of the taste buds (for the sense of
taste). Fungiform papillae also has taste buds. Filiform
papillae has no taste buds but assist in moving food around the

— mouth.
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| The Teeth:
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_ﬁmofbn o Heso o gr Fig.8: The major salivary glands.

= Salivary glands release saliva
“Into the mouth:

just ‘enough s
secreted _to_keep mouth and

N

pharynx moist and clean.
- When_ food enters mouth,
~_secretion  Increases 10
GbheTubricate mouth,  dissolve

food, and begin chemical
digeStion.%in GddI\HOW ||I‘Cﬂsﬂ SQC@‘IQJ }f‘)_lf) \I\)@Ml jt()ﬂd Submandibular gland -

Wharton's duct

Q

Sublingual ducts -

0 aMW")Mé

m There are b
The ducts of .
( these glands into the mouth. ﬁaﬂ%ﬁom%ﬁor

. Parotid: The largest. Located anterior and inferior to the ear.
- Submandibular: Located near the angle of the mandible.
;. SUblifgEal: Located underthe tongue:




= A long muscular tube

abod enler” Hk% Esophagus
= Course: (_>g,10( lropphottyix—=> la@mx—?eﬁj\oh‘s< e (@ fgs — Trachea
- - Y Cliéd
o Begins in the neck at the level of C6 """ Mg wmnoraote
Vertebra.—'—~>aoas+eﬁo/ bo te Hoched )\>0lr evel C¢ ‘\* --~Leﬂ bronchial artery

Thoracic aorta

Runs down posterior to the trachea.
Esophageal

Enters the superior mediastinum and - Conna
then passes into the POSLEIIOr —of fhe ierhr wedinstipgts—Esopnagus
mediastinum where it runs anterior to'>bsk He lexd =~ Diaphragm
the vertebral column and posterior 10 a0 —— 3 Stomach

) . (cut edge)
the heart. ﬁopeﬂ’nj i drq&oh@m ol lewd 20T ?é:gj:ing) _RL‘:; :az:iic

o Passes through the esophageal hiatus cetactrunk—— o artery
' Abdominal

of the diaphragm (T10 vertebra) to Aortcniawus
enter the abdomen.

o Enters the stomach at the cardia. Fig.9: Cour_se of the
Z»od?Memlh&ﬂ etfer ik <lomedh esophagus in the thorax.

covolige <pincer on e cordin — e acidl exit fam Somach inko esofhagus (il poss Vo cuglipc
sfhfnc#er ases feard ud

aorta
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~ The muscularis layer of the wall of the esophagus is formed of: - i+
- Upper part — Skeletal muscles
Middle part — Skeletal and smooth muscles
Lower part = Smooth muscles

>
I - passageway for the food from the pharynx to
the stomach and it, thus, plays a part in deglutition .=

o To facilitate this, the esophagus secretes some mucous. And it

pushes food down by a [series of muscle contractions and
relaxationsjcalled perlstaI3|s/

o allw e 6

Esophageal
phase

Pnar ngeal

Nasopharynx
Soft
palate il
Bolus ,:> E> esophageal
sphmc‘jer

Epiglottis

Trachea _
Tongue Esophagus Stomach Diaphragm

Fig.10: The process of swallowing. 14




S
= A J-shaped dilation of the alimentary tract located inferior to the
diaphragm in the left hypochondriac and epigastric regions and

evenJ;he umblllcal re ion when 1t s distended, ded,

= semisoid oot b W bolus affe ) sectiop.o
The stomach churhs anor rea s down food and it mixes the
food with its digestive secretions converting it into the semisolid
chyme. The stomach also acts as areservoir for the food| Ay

—
= The wall of an empty stomach shows several folds called rugae.
These increase surface area. L)?ous S

= Mucosa — gastric glands:=<"";,", e Yy if
& b 0 BtYpPesS of exocrine cells —mucous cells (mucus), parletal

wqu S;D,,,agh cells (HCI and intrinsic factor), and«chief cells:(pepsinogen
and gastric lipase). L obsrbhon b e it B2

_ Gcells secrete gastrln

15
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Anatomy of the stomach Feopnages 2
Cardiac orifice
- The stomach can be in cardiac region
divided into 4 regions: — 8oty
) [ThENCaFdia — the part e
orus =
that surrounds the AR
opening of the Byiodo 2
reater
esophagus. Lo [ kol
> [ThefFURdES — Usually . .
filled with gas. —w fﬁsede Fig.13: Anatomical features of the stomach.
3 [TREBOdY — The main part of the stomach.—=lagest poit of Shifach »}vhar@?; e i
- The Pyloric region -  Ends at the
pylorus which opens into the duodenum and possesses the pyloric
sphincter (a'thickening'in'the'muscularistlayer) - fict ! o swl inkeste
M He shomach we have hwo cu)/umlure? _ Ly o joc
= The longerwleftrborder of the stomach is called the ﬁ

CUrVatlrelMhe shorter right border is called the _

S

At the junction between the esophagus and the stomach, there’s an

angle called the Eardiacangle’

Lamgw pohieen Punds e G ésofiamﬂuse 6
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It's 2 long coiled tube [TMEENNENEEE  duodenum

jejunum, and Heum— fe id pr Lﬁ{s}@m

ISSFUREEoR is the digestion of food particles delivered
from the stomach and the subsequent absorption of
nutrients.

)/7‘”,1 Whe Tejorim

Its wall Is characterized by the presence of folds called the

—f%us 1 b st o oteme e e

Jgrhlphahc WOJw(es i fleaw

- ,7._<j{‘<l> -,

nurous Iarge lymphatic nodules called Payer's patches.

[/>SD’OH@ / ﬂ()" P{&%WL CﬂFSqle IHW”;)C}/ h
Shode— clyslere ,(})J{’Sew Cadosnfe /m{mbg( \0@5
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Duodenum /?

>beg|\@ ﬁbm dﬁﬂlo{’c thmc " H)e wo{a {g@op ) He 4
- Theduodenum is a C-shaped ‘

tube connecting the stomach ™™
with jejunum. |
o The concavity of the C is L
directed to the left and is | |

occupied by the head of w oSy (O

bo fle pancieos
the pancreas. TRV P liaim

o The leodenum receives pulaas Wside <ol ihsfese M
Rectum
the duct of the pancreas

and the bile duct. — e
| poss il flom 9 b\adarerawo{wmmo( ngF19.14: The small intestine.
F Meshe help In i

= [ThENEjJURtn is located mostly i the deft Upper guadrant of the
abdomen. Most absorption takes place heres ps 4 Ju, 5=5]

= The ileum is located mostly in the right lower quadrant. It opens
into the cecum. This opening is guarded by the ileocecal valve. e Juchbn

L> bemmw\ )arﬁe i festine L oﬂ’%ﬂl@_&i{:ﬁm}.@iﬂﬂlﬁ“m
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‘ Feature | ase the surface area of the
1all | ine; —
- Smallintestine

o Har-fokdS (Plicae circulares) o

IIT’/ ' \\ /
/ﬁb i . \\,\ = /'-‘ b N : : '/

o Permanent ridge

SUl m

schyme to -/

g

owiaerAore time-for

aSSade allO\AHH
p = -

absorption.
= Vil

D F M ; _ 3 ‘r",.)"‘ ¢f’,'?
D - 'i Ly - ".‘l
Al f.-"' "" i), M. /
(SRS //w r‘hm(\ -
"t -a/u._p-}ﬁ@ i ‘yv '(’} ;{uh 4
2 L L i

T ' —Fig 15 Phicae and villi. [—
./ Contains digesfiveerzymes.
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>\ obsition festient , obsip Water”™ Lo W er™—inner(clieslor’) osker ke (longjiticlinel )
= The terminal portio pf the alimentary canal.
o do complete absorption (mainly water), produce

certain vitamins (Vitamin K produced by intestinal bacteria), and

form and expel undlgested food (fece Q
t \M ner™ thort am:m%; Ye burdle o ]
= The longitudinal qus er of the muscularis Is arranged iIn

bundles called taenia coli. Because of their tone, they form pouches

In the large |ntest|r;e eéca!gfeﬂmtggustra >)}(esul e burde Wat présent in e Lecye. hiestne— ke

O Ho = s
. _Cecum colon, Fecﬁjm and anal canal. ol e v

e encl Wis Com\
m The cecum is a blind pouch. To it is attached a blind tu%e“ called the

o= poer= - (@PPendiX. The appendix contains several lymphatic nodules and,
P [ thus, plays an immune role.

=/ Colon divided into ascending, transverse, descending and sigmoid
colomy The colon is the part in which the main function of the large

intestine takes place. (olros! te cleoption o waer- ond expel fos)

\5(6»39&‘ GRS QWM ol fle ileym 7 by s@htwder (vt open GJWP(?M to Yeun)

20



Right colic
(hepatic)

flexure
. |

ASCENDING
COLON

Teniae
coli

lleocecal
sphincter
(valve)

CECUM —

TRANSVERSE COLON

2 !
FASTaN
AL
/

VERMIFORM APPENDIX

ANUS

I ANAL CANAL

Fig.16: The large intestine.

Left colic
(splenic)
flexure

DESCENDING
COLON

Teniae coli

Omental
appendices

Haustra_— b\;\ges

SIGMOID
COLON
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- The rectum acts as a
reservoir for the feces! It Luswege aen be o

S — Rectum
lies anterior to the sacrum V/
ANCICOBEYR. o< Yo port in verlebre cdum |

Internal anal
sphincter
(involuntary)

anal canal

External anal
sphincter

“ S

(voluntary)
muscle and the ‘
anal'sphincter of skeletal
Anal
muscle. Anus cc?lﬁmn

Fig.17: The anal canal.
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= The liver is the largestinternal, organ and the heaviest gland in

the body.
- It’s located

> totor”

“_—NMO{ ? wos il och the wibivicel @W\

= Anatomically,

fight and . The right

lobe also has the quadrate and caudate lobesy—=os arlony i he ot lobe

1)
2)
3)
4)
9)
6)

<05 finclion <t lef) bbe

Metabolism of carbohydrates, lipids and proteins.
Detoxification.ww @ toicky br oty Wing (fed di) jocliohon o <ne dlie
Synthesis of bile and proteins.

Storage of glycogen, vitamins and minerals.
Activation of vitamin D. (125 ochie forf £¢ vitamine D)
Phagocytosis of RBCs.—=(peen onl liver)
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Leftiobe  Diaphragm Fig.18: The liver.

( ¢ ::AA AL & s ::AA iAWy - S e

“. The caudate and quadijate lobes :are S

I RS S + S : L

| anator _I;.:;allyqaart oﬂ‘ e ngm Iobe & ;§z

] [T o TR T L B S I e T . : 4 65ed T ..n ‘N

8% il '—But e

e £

| 4 b oo 1o o F c2f by

\/

Caudate Inferior vena cava
lobe
\ ‘— Coronary ligament
G |
e . .
\_ & Hepatic portal vein
~. Common bile duct
Bt Common hepaﬁc duct
Hepatic artery L&
' Cystic duct
Gallbladder
Quadrate lobe — Neck
Falciform ligament — Body
— Fundus

Round ligament
24



- Liver is composed of:
o [HEEEEEEEE — major functional cells of liver.
o [leeells (stores vitamin A) and Kupffercells (phagocytosis).

— narrow spaces between hepatocytes that
collect bile secreted from the hepatocytes. Canaliculi unite to
form small bile ducts. Eventually bile leaves the liver through
the right and left hepatic ducts. These unite to form the
common hepatic duct

Hepatic sinusoids — highly permeable blood capillaries

recelving oxygenated blood from hepatic artery and
deoxygenated nutrient-rich blood from hepatic portal vein.

. bile duct, branch of the hepatic
artery’and a ranchrof the"pOrtaliVein.— e porb i —fiom dipstiie stglom b lier
La)\%evxlei bleod) o liver

> bloed ch<>”\0\{:‘65 @celle oxmevnoﬂred blocol f herohe olergy (WJ( fiom alodomiyel oorto

>oll O@M I dl’gcsﬁ\/e Sslem polr’ in hquHc po(}m\ vein—s|iler (o(eloxfﬁ'caﬁon)—ﬂw%rfof \eho COIVG"D/rllﬁM
aHluim

= spoce betueeh lepoosfes (futchional yile of ot ) —= poi” bile secieVion b coralicull (sl catol)—= collecllon
r{oyv\ camlicul l—oﬁoWV\aHon sl bile ducks —= colecHon J@Cﬂﬂfr lo fafm ‘f\\shlr ond |€19+ VI@FOHC 4V\C\'—> conmah!

herHc uct—s gpl\blmofo(er duck (@SHC Ji) wih common bepotic dluct foration commone bile. cluck (poh( 1] dqodewuvm)
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A9

ated blood from hepatic
portal vein

a) arrying iver sinusoids
oxygenated blood.— = ler 2T = I
|

- Hepatic portal  vein

carrying deoxygenated O [ comalvei
blood with newly |
absorbed nutrients and O |  Hepaticvein
possibly drugs, |
microbes or toxins VoY e——
from the alimentary '

tract. !

(6 Right atrium of heart

26



‘ The Gallbladder - e vest —infetih wih lier

= The gallbladder is a pear-shaped organ situated on thecunder
surface of the liver.

> COMOSed o1 5 parts: atarge Ja\\f'/"ﬂ%*gﬁma, “ﬂ
ot o e g 5y s o v

Ui MR, T iy A ne s e
*‘ﬁj@,\,,!ﬁ

= EURCHon: storage and concentration of bile and the release

of bile into the small intestine when needed. by conmn hepafic chetut comdo b




>(n e C-<haped fo dludenum

= The pancreas |Is an elongated gland located posterior to the
stomach. It has|both exocrine and endocrine functions.

B i . " g J
Sl pafice Eatic oluct S Dol
; o

that  secrete ngnqeaﬁc

pancreatic juice (mixturemofafluio _

and digestive enzymes). 1% of cells <2
ﬂ pancreatic islets [
(islets of Langerhans) that secrete [s*GSSS==le
hormones like glucagon; insulinvand % & a
others. Lookpia - L el el o N O
L ,

Fig.20: Histology of the pancreas. | p.icrestic agmus

— Pancreatic
islet
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Falciform ligament
Diaphragm

Coronary ligament

Left hepatic duct

Gallbladder : ; L~ ) Common hepatic duct

Neck T T ) /e i Round ligament

Fundus

Pancreatic duct

Duodenum (duct of Wirsung)
Accessory duct He'ad
(duct of Santorini) Jejunum
Hepatopancreatic

ampulla (ampulla Uncinate process

of Vater)

Fig.21: The pancreas. .




juice secreted into

Common bile duct \ Pancreatic duct

——S_——{ductol Wirsung)

ass e ————N_ O
Tintoe ampulla (ampulla XP_
e . |
e 0 a ]
to f reatic
appulla  ( 5—————
PeNns an) at
t enal pa
ajor
odenal
apilla
atic
MINOor
apl - Sphi hepatopancreatic
ampu hincter o i

the major diac

Fig.22: The hepatopancreatic
ampulla.
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