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Definitions

The Digestive System:

Is the system of the body formed of all the organs responsible for the
Ingestion, digestion, and absorption of food. It includes the alimentary
canal and the accessory glands.

Is a long continuous tube that extends from the mouth tp the anus. It
Includes: the mouth, parts of the pharynx, the esophagus; the stomach,
the small intestine, and the large intestine. The Gastrointestinal Tract
(GIT) includes the stomach and intestines only.

The Alimentary Canal: <C,!)°\})

The Accessory Glands

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.
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Functions: é}g\@\f
1. Ingestions: taking food into
mouth. B G (3

2. Secretion: release of enzymes

and other substances.
3. Mixing and propulsion of .
food. o e & A 8=
4.,eDigestior‘ﬁ{ mechanical and
7~ chemical breakdown of food.
5. Absorption of nutrients

6. Elimination of waste.
—~——

Mouth (oral cavity)
contains teeth
and tongue

Parotid gland

(salivary gland) Sublingual gland

(salivary gland)

Submandibular gland

(salivary gland) Pharynx
Esophagus
!
i Stomach
Liver
Duodenum Pancreas
Transverse
Gallbladder sl
donm Descending
Ascending colon colon
Sigmoid
lleum ciiin
Cecum Rectum
Appendix Anal canal
Anus

Fig.1: Organs of the digestive system.




Wall of the Gastrointestinal Tract

=  Wall of the alimentary canal has a general
layout.

1. Mucosa — Inner lining formed of |
epithelium and connective tissue (lamina ™=

propria). Separated from the submucosa
by a layer of smooth muscles (muscularis
mucosae).

N\~

2. Submucosa — Connective tissue layer.
Contains the submucosal plexus of
nerves. sUbruesa (ysmn ucasq fess

submucosa

Fig.2: General layout of the
wall of the alimentary canal.

Muscularis — A muscular layer (voluntary or involuntary). Formed

of an outer longitudinal and an inner circular layers between which

we have the myenteric plexus of nerves.

Serosa/Adventitia — Intraperitoneal organs are covered by serosa

(visceral peritoneum). Retroperitoneal organs are covered by

connective tissue adventitia.

(o) b $o YNSTA EL 1yl
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The Abdominal Cavity

B e

Borders:
Anterior: The anterior abdominal wall.
Posterior: Posterior abdominal wall.

Superior: The diaphragm. e—=; s\ a3

Inferior: The pelvic brim. - gresd 1 couit
o Qptomt v
o’ pedvic  cavity

S
Below the pelvic brim the cavity is called the pelvic
cavity. The abdominal and pelvic cavities are continuous
with each and together form the Pbdomlnopelwc cavity. \




‘ Body cavities:

Cranial
cavity
(contains
brain)

e

@orsal body —

cavity

Vertebral
cavity
(contains

| spinal cord)

I:I Dorsal body cavity
. Ventral body cavity

Thoracic
cavity
(contains
heart and
lungs)

Diaphragm

Abdominal cavity
(contains digestive
viscera)

‘. ?alvl'(_, bvim

Pelvic cavity
(contains urinary

organs, and rectum)
e —

—

bladder, reproductive

—

Ventral
>— body
cavities
Abdominopelvic
~  cavity

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




Peritoneum —— Y%

>, g'_;_c?/\n.—‘ -

= Largest serous membrane of the body.

= Divided into:

O . Parietal peritoneum — lines wall of cavity.

(pon Visceral peritoneum — covers some organs M’gv Yo

Space between is called the peritoneal cavity and contains the
peritoneal fluid. o Sy P
: = ichion Sl
= Peritoneal folds: < e e
AWa laveéers of P
artdto tre apterr

Exarmg ’a‘/' s
The a."v’




The Mouth (Oral/Buccal Cavity)

(alza) ) BSHS)

= Bordered by thel cheeks)
erelips, hard and soft palafes, ™™
and the tongue.—> gl Ve

= Vestibuleof the m

w5’ space” betwe
77 _gurwand feet Internally.

= QOral cavity proper is the
space that extends from the  towerip

gums and teeth to the fauces. » 5ot
N Theand help Fig.5: The mouth and its borders.

7 Philtrum

Upper lip

Soft palate

i

(AR

Uvula

Palatine

Tongue tonsil

Fauces
(opening)

keep In theTmouth.
= The mouth contains the tongue, the teeth and gums and into it
open the ducts of salivary glands. AN

~ N\ SOt N\ o o0 [
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The Tonqgue

= Skeletal muscles covered by J(,
mucous membrane. taske ds 3< é

= Maneuvers food for chewmg
and forces food back for
swallowing.  dee bebs s S555 8 o o

= Contains Lingual glands which ____
secrete lipase. ke <52 ol

= Dorsal surface has 3 types of
projections  called lingual Fig.6: The tongue.
papillae: Filiform, Fungiform,
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. D Quh S A
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‘ The Teeth: (Fig.7%)

@ CROWN -

Above the gum

@ NECK —

Within the gum

3) aoor —

Within the bone

* Covers Dentin of
crown

« Hardest substance

Enamel in the body

Dentin

Gingival sulcus

o — —! lymphatic
ulp in pulp cavity| \assels and
Cementum Nerves

Root canal

Periodontall Attaches root of

ligament teeth to bone

Apical foramen

Function: break down food into smaller particles (mastication) 11




The Salivary Glands

Fig.8: The major salivary glands.

= Salivary glands release saliva
Into the mouth:

» 2. Ordinarily, just enough Is /@& | e
.\.C | | A~ Masseter muscl
¥~ secreted to keep mouth and || |
pharynx moist and clean. ,3@-\\@‘&” &

o When food enters mouth %%s = ,: N _—
secretion Increases  to | gL LTIV
lubricate mouth, dissolve RN
food, and begin chemical subingalducts S L i Lo membrane

I I n_ Submandibular gland ——— 7 Sublingual glan
d geSt O Wharton's duct i | i

m There are 3 pairs of major
salivary glands. The ducts of
these glands into the mouth. ViN oy ol

1. Parotid: The largest. Located anterior and inferior to the ear.

2. Submandibular: Located near the angle of the mandible. A 25
. S— !

3. Sublingual: Located under the tongue. (. ¢




The Esophagus

= A long muscular tube

___— Esophagus
| COUFSE 4=——— Trachea
o Begins in the neck at the level of C6 el
Vertebra \ = < = — Left bronchial artery

q,.,\)_gg P

2 Runs down posterior to the trachea.

o Enters the Superior {mediastinum and
then passes Into the posterior

Thoracic aorta

> Esophageal
arteries

Esophagus

mediastinum where it runs anterior to > Diaphragm
the vertebral column and posterior 10 g g stomacn
the heart. ke o

o e deploladiat o o (g XM a5 (opening) — Left gastric

artery

0 Passes t Ough the eSOphageaI hiatus Celiactrunk-—__:
of the diaphragm (T10 vertebra) to rotenaus—"
enter the abdomen.

ANV

o Enters the stomach at the cardia.,}wa,s&@/é Fig.9: Course of the
LA esophagus in the thorax.

Abdominal
aorta
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= The muscularis layer of the wall of the esophagus is formed of:
» Upper part — Skeletal muscles
> Middle part — Skeletal and smooth muscles
» Lower part — Smooth muscles

= The esophagus is a 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

relaxations called peristalsis af/)lc_go:/ A Pt 5 (p LSS

1 Oral Pharyngeal Esophageal Bolus enters
STEP phase phase phase stomach

Nasopharynx Peristalsis Thoracic cavity
Soft |

palate Lower
| eso ohageal
. sph ncter

Bolus
Epiglottis

Trachea

Esophagus Stomach Diaphragm

Fig.10: The process of swallowing. 14




The Stomach -
2D Qo Bes oD

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

even the umbilical region when it’s distended. -3 _.s% loac

= The stomach churﬁls“and breaks down food and It_mixes the

food with its digestive secretions converting it into the semisolid
chyme. The stomach also acts as a reservoir for the food. [ us-

= The wall of an empty stomach shows several folds called rugae.
These increase surface area.

s Mucosa — gastric glands:

AT

o 3 types of exocrine cells — mucous cells (mucus), parietal
cells (HCI and intrinsic factor), and chief cells (pepsinogen
and gastric lipase). \> abeerb bion o8 VR

0 Endocrine cells — — secrete gastrin.

= The W of the stomach Is formed o{ 3 layers.)
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Anatomy of the stomach

1)

2)

3)
4)

The stomach can be
divided into 4 regions:

The Cardia — the part
that surrounds the

esophagus.

The Fundus — Usually
filled(with gas) .A-gs 2!

opening of the Pyloric
Pyloric region- canal

Esophagus cardiac  Fundus

- amj( %

Cardiac orifice
in cardiac region

Lesser 'Y
curvature
Pylorus S 3)
\E .. ; v
9

Greater
Pyloric antrum -~

Fig.13: Anatomical features of the stomach.

The Body — The main part of the stomach.

The Pyloric region — The distal part of the stomach. Ends at the
pylorus which opens into the duodenum and possesses the pyloric

sphincter (athickening in the muscularis layer).

The longer left border of the stomach iIs called the greater
curvature. The shorter right border is called the lesser curvature.

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

angle called the cardiac angle.
N e~

16
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The Small Intestine

agshe P ot
= It’s a long coiled tube formed of 3 parts — duodenum,
jejunum, and tleum.

= Its function is the digestion of food particles delivered
from the stomach and the subsequent absorption of
nutrients.

= Its wall is characterized by the presence of folds called the
plicae circulares.

= The submucosa of the duodenum features numerous
mucous glands. The submucosa of the ileum features
numerous large lymphatic nodules called Payer's patches.

- >
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Duodenum
Q€ umm_y\ T aadly
= '
=  The duodenum is a C-shaped
tube connecting the stomach
with jejunum.
o The concavity of the Cis_  Large
D <directed to the left and is SN
occupied by the head of
the pancreas.,, KL=\~

o The duodenum receives
the duct of the pancreas

and the(bile duct] Fig.14: The small intestine.

Jejunum

Rectum |
\{

= Thejejununyis located mostly in the left upper quadrant of the
abdomen. Most absorption takes place here. Q?cwuuwlc,w(*“%
. . - ] Jejunim g— -

= The ileum is located mostly in the right lower_quadrant. It opens
into the cecum. This opening is guarded by the‘(’ilg)cecal vaIv@

a2 . Zszd)l L J-DLA’ 5
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‘The Large Intestine

Ao
= The te_r%portion of the alimentary canaU Qu@”\“ <

= Overall function is to complete absorption (mainly water), produce
certain vitamins (Vitamin@ produced by intestinal bacteria), and
form and expel undigested food (feces). —>_\nall 20 J2v

= The longitudinal muscle Iayer of the muscularis is arranged In
bundles called taenia coli. Becauge of their tone, they form pouch
in the large intestine caIIe y\»"Sﬁ” se\m\/ j

S D g Conbre owg
= 4 major regions — cecum, colon, rectum, “And ana canal

= The cecum is a blind pouch. To it is attached a blind tube called the
appendix. The appendix contains several lymphatic nodules and,
thus, plays an immune role.

= Colon divided into ascending, transverse, descending and sigmoid
colon. The colon is the part in which the main function of the large
Intestine takes place.

20



TRANSVERSE COLON

Right colic Left colic
(hepatic) (splenic)
flexure flexure
DESCENDING
COLON
ASCENDING Teniae coli
COLON
Teni
cgl?lae Omental
T — appendices
- ~ ; 7 Haustra
lleocecal
sphincter -
(valve)
SECUM 7 SIGMOID
COLON
VERMIFORM APPENDIX RECTUM

ANUS

I ANAL CANAL

Fig.16: The large intestine.
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e éci’yéfw,

= The rectum acts as
reservoir for the feces. It

lies anterior to the sacrum
sSacrum

and coccyx.

P—————

= The anal canal s
characterized by the
presence of longitudinal

__folds _called the__anal
columns The opening of
anal canal (anus) Is
guarded by the internal
anal sphincter of smooth
muscle and the external
anal sphincter of skeletal
muscle.

Jnes\e s

Anal
Anus column

—~ Rectum

N
'}, Anal canal
Y

Internal anal
sphincter
(involuntary)

External anal
sphincter
(voluntary)

Fig.17: The anal canal.
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The Liver and Gallbladder

N suEgR > gasys )

= The liver is the Iargest internal organ and the heaviest gland in

It’s Iocated beneath the dlaphragm In the right hypochondriac
region and extends into the epigastric region. —

Anatomically, it’s divided into right and left lobes. The right

lobe also has the quadrate and caudate lobes.

w” S

Functions of the liver: 92%5,& D AN

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

Metabolism of carbohydrates, lipids and proteins. o\
Detoxification. BBt b 5Ny Gty G 2
Synthesis of hile and proteins.

Storage of@lycogen vitamins and minerals.) p s
Activation of vitamin D. - achve MY ysS

o{m\

Phagocytosis OLRBCS —>  erous Qo=
S‘p\e&V\ \
N D

\
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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:
Hepatocytes — major functional cells of liver.
Ito cells (stores vitamir@and Kupffer cells (phagocytosis).

Bile canaliculi — 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
receiving oxygenated blood from hepatic artery and
deoxygenated nutrient-rich blood from hepatic portal vein.

portal triad composed of: bile duct, branch of the hepatic
artery and a branch of the portal vein.
o

S

~
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Blood flow through the liver

Nutrient-rich, deoxygen-
ated blood from hepatic
portal vein

= Liver receives blood from:
a) Hepatic artery carrying &
oxygenated blood. —= E{'3&,\ ]
0) Hepatic portal vein
carrying deoxygenated
blood with newl

absorbed nutrients and—, .,y :\:\\g O | Hepaticven I

Liver sinusoids

0 Central vein

possibly drugs, ‘a-ibt
. . Z\nL,:\g—o)f
microbes or toxins o=
- nierior vena cava
from the alimentary
tract. |

G Right atrium of heart

26



The Gallbladder

Syt dahe J_S&'\é‘a?é;%
= The gallbladder is a pear-shaped organ situated on the under
surface of the liver. ¢ ottt

= It’s composed of 3 parts? a Jarge fundus which protrudes from
the anterior margin of the lvef, a bady,-and a narrowneck (the
last two are loggtéd undgerthe liver). Theck Opens AAto the
cystic duct. Jrie cystieduct joips’the commoryhepat c dyct to
form the common bile duct.

ﬂg J’ﬁsa“’/ /.'/"’:V/j
= Function: Ethg_r@and concentration and the release
of bile into the small intestine when needed.

PATH OF BILE FLOW FROM THE LIVER INTO THE DUODENUM

Hepatocytds/=== Bile egpillarjes === Small bile ducts === Right and left hepatic ducts ==
Commonvhepatid duct == Commop bile quet’(or cystic dlct fpr storage it gallsladder) =
— Hepatopancreatic ampulla (aripulla of Vater) —
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The Pancreas

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

= lItis formed of: head, neck,  body, and tail. \mg;)\ RISV

= The head is the expanded right part 't of the pancreas It’s located In
@v»the concavity of the duodenum. The neck is a constricted region
< J* after the head. To its left, the body passes upwards and to the Teft.
Thle tail is the left tapering end of the pancreas that’s related to the
spleen.

= Histology: 99% of cells are
exocrine  acini  that  secrete
pancreatic juice (mixture of fluid
and digestive enzymes). 1% of cells
form the endocrine pancreatic islets
(islets of Langerhans) that secrete

hormones like glucagon, insylin and
others. (%m s 6 ﬁgt« cele

Fig.20: Histology of the pancreas.

Pancreatic acinus
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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. .




