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Functions of The Digestive System

Ingestion: theoral cavity allows food to enter the digestive tract
and havemastication (chewingoccurs,and the resulting food bolus
Is swallowed.

Digestion:
I mechanicatligestion:muscular movement of the digestive trac

(mainly inthe oralcavity and stomach) physically break down
food into smalleparticles.

I chemicaldigestion:hydrolysis reactions aided by enzymes
(mainly in the stomach and small intestine) chemically break
down food particles into nutriemoleculessmall enough to be
absorbed.

Secretion:enzymesand digestive fluids secreted by the digestive
tract and its accessory organs facilitate chenupdstion.

Absorption: passage of the efidproducts (nutrients) of chemical
digestion from the digestive tract into blood or lymph for
distribution to tissueells.

Elimination: undigested material will be released through the
rectum and anus yefecation.
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Organization of The Digestive System

A Organs of the digestive system
are divided intd® main groups:
thegastrointestinal tract (Gl
tract) andaccessory
structures. Mt (oral savity)

A Gl tract is a continuous tube
extending through the mouth
to the anus. It consists of the
mouth, oral cavity,
oropharynx, esophagus,

Parotid gland
Sublingual gland Salivary
Submandibular glands*

gland

Esophagus Pharynx

Stomach

Pancreas*

(Spleen)

Liver*

Gallbladder*

stomach, small intestine, larg oo
intestine, rectum ,and anus. ;T:;lir[?;‘:ii’;‘““ ‘ » [ o

A Accessory structures include =S8V o
the teeth and tongue, salivar N e
glands, Ilver, ga”bladder, an(:e:::sml \Analcanal |
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General characteristics of the digestive systenr
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3. theGl tract is composed dflayers oftissue:

AMucosa innermosiayer,made of mucous
membranesecretesligestive fluidandenzymesnto
Gl tract;forms specialized structures suchragae
(in the stomachvilli andmicrovilli (in the small
Intestine).

ASubmucosasecond layemade of fibrous
connectiveissue;suppliesbloodto the Gl tract and
Its blood and lymphatic vessels help absorb
nutrients.

AMuscularis: third and thickestayer,made of
smooth muscle to produce movements such as
peristalsismixing, andsegmentatioyoccurs in the
stomach a8 layers.

A Serosa outermost layemade of serousiembrane;
helpsbindthe Gl tract to body cavities and
accessongtructures.

ebneshahidi



Intrinsic nerve plexuses
e Myenteric nerve plexus
e Submucosal nerve plexus

P

Glands in submucosa

Mucosa

e Epithelium

e Lamina propria

¢ Muscularis mucosae

Submucosa

Muscularis externa
e Circular layer
* Longitudinal layer

Serosa
e Connective tissue
e Epithelium (mesothelium)

Gland in L
mucosa umen

Mucosa-associated
lymphoid tissue

Duct of
gland outside
alimentary canal

Mesentery Lymphatic vessel
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4 musculamovements in Gl tract due to contractiomuaiscularis.

Peristalsiswavelikemovement that occurs from thheopharynxo
therectum,allowing Gl tract to push food particles toward the
anus.

Mixing: mixing motion in the oral cavity and stomach that allow
the Gl tract to repeatedly break down food into smalsticles,
using mechanicaligestion.

Segmentatiorregionsof the small intestine contracting and
relaxingindependentlyallowing the small intestine to digestive
and absorb morefficiently.

(a) Peristalsis (b) Segmentation

Adjacent segments of the Nonadjacent segments of the
alimentary canal organs alternately alimentary canal organs contract
contract and relax. and relax.
* Food is moved distally e Food is moved forward,
along the tract then backward
e Primarily propulsive; some * Primarily mixes food and breaks
mixing may occur it down mechanically; some

propulsion may occur
From

mouth
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5. regulation of Gl tract activities:

A Autonomic nervous system

I parasympathetic nerves
stimulate Gl tract activities.
= dermal il Central nervous system (=7~

i sympathetic nerves inhibit G |t smeltaste, —1 _
traCt aCtIVItIeS ' Visceral afferents HRBHESSERS E;(ftrinsic visceral (autonomic)
efferents
A Hormonal control |

y

i hormones from endocrine | &) | dmars 0 T’ L sidze
glands and from Gl tract itse — | l
help regulate Gl tract activitic - Response: |

. wall (site of short Changt_e in
A Reflex mechanism refieses) i
Lumen of the y aciviry |

alimentary canal

I regions of the Gl tract
(especially the stomach and
small intestine) use reflexes to
stimulate or inhibit one
another.
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Digestive Organs

A Mouth and oral cavity
Food enters the Gl tract by ingestion.

Food is broken down by mechanical digestion, using
mastication.

Thetongue, made of skeletal muscle but under involuntary
control, manipulates the food during mastication. It also
contains taste buds to detect taste sensations.

A Palate

Hard palate, located at the anterior portion of the roof of
oral cavity, is formed by the palatine bone and palatine
process of maxillae.

Soft palate, located at the posterior portion, is made of
smooth muscle and adipose tissue, forms a projection callec
uvula
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(a) Sagittal section of the oral cavity and pharynx
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A Teeth (dentes)

- Adapted formechanical digestion
(mastication) in the oral cavity. o

- 20 deciduous or primary teeth f:i‘{:.'(‘:fo",‘;’;—\

before the age of 6. 82?5'5%‘3”‘“‘N ‘
Molars ;

- By age 7, 32 permanent or Gotsme) | /Deciauous

secondary teeth are developed wheregszondmaar —

they are divided into 4 types:

Incisors

incisors (for cutting),canines(for Latera) )

tearing),premolars (for crushing), Canine (eyetooth)

andmolars (for grinding). These Premotars

teeth follow the human dental v

formula of 21-2-3. f;%i‘:';"ys’e““'a*x\ A4
Teeth are made of a calcified 21:’;?;;.”(6_”»\ | g——
connective tissue calletkntin. In sy N

Permanent 1

the crown region (exposed outside of gw":;,)ﬁ | teeth
gingiva), dentin is covered by
another calcified material called

enamel

ebneshahidi



Enamel
Dentin

Pulp cavity (contains

blood vessels

Dentinal tubules
and nerves)

Gingival
sulcus
Gingiva

(gum)

Cement
Root canal
Periodontal
ligament

= J\xi‘

\\\/\%

g_____gA

Crown —

Apical

foramen

N

© 2016 Pearson Education, Inc.

ebneshahidi



A Salivary glands

- 3 pairs of salivary glands call@drotid submandibulgrand
sublingualglands secrete most of the saliva in the oral cavity, usir
salivary ducts.

- Saliva helps moisten the food during mastication, dissolve the ft
In forming the bolus, and help cleanse the teeth.

- Saliva consists of watemmylaseenzyme (for chemically digesting
carbohydrate), and bicarbonate ion (HG@aintains pH of saliva at
6.57.5), and many electrolytes.



