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Salivary Glands
Parotid

Pharynx
Tongue

Part 1:
Overview of the
Digestive System

Pancreas

Gallbladder.
Duodenum Stomach
Common —- Pancreatic
bile duct <y g duct

Colon

Transverse colon
Ascending colon
Descending colon

Cecum

Appendix

Digestive Systewm: 2 parts
1. alimentary canal | qﬁ\ \

aka gastrointestinal (Gl) fract or gut ‘

continuous, muscular digestive i
fube about 20" long

open at both ends (mouth and
anus) so food in the tube is
technically outside the body

functions: digest (break food
down into smaller fragments)
and absorb nutrients through |5
lining into blood

includes: mouth, pharynx,
esophagus, stomach, small
intestine, and large intestine

Digestive System: 2 parts

2. accessory organs

includes: teeth, tongue, ‘

gallbladder, and digestive glands ...,

(salivary glands, liver, pancreas)

digestive gland function: produce
secretions that contribute to the

breakdown of foodstuffs
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1 MATA: Which of the following NEVER
touch food?

A esophagus
B liver

C pancreas
D colon

E gallbladder

2 Name this structure.
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3 Name this stru

ure.

4 Name this siruZure.

Digestive Processes
1. ingestion - taking food into the digestive tract
2. propulsion - moves food through alimentary canal
swallowing - voluntary
peristalsis - involuntary; alternating waves of
contraction and relaxation that squeezes food

along Gl tract From mouth

Click for animation )

(@

Digestive Processes
3. mechanical digestion - physically prepares food
for chemical digestion (increases surface area)
ex. chewing, stomach churning, segmentation
4. chemical digestion - breaks food down into their

chemical building blocks RGN
accomplished by enzymes
starts in mouth and ends in small

intestine N Y ey

5. absorption - passage of nutrients ) ; >
through alimentary canal wall into
X OO

blood or lymph
most occurs in small intestine oo gl
6. defecation - elimination of indigestible substances
(fecal material) through anus

2 S

Mechanical digestion

Chemical digestion
*increases surface area exposed  *changes molecular form

Pharynx

1 Ingestion ———e--
of food

« Swallowing 2 Esophagus

(oropharynx)

* Peristalsis
(esophagus, stomach,
small intestine,

large intestine)

Stomach

Small intestine

= | *Nutrients and water

to blood vessels and

lymph vessels

(small intestine)
*Water to blood vessels
(large intestine)

diesion 4 0o

+ Chewing (mouth)
« Churning (stomach)
+ Segmentation

(small intestine)

Large intestine

Defecation 6
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Feeling lucky?...choose ODD OR EVEN

WINNER...ingestion,
propulsion, defecation

Food NONWINNER...mechanical
Mechanical A & chemical breakdown,
breakdown / Pharynx gbsorption

» Chewing ( h E
+ Churning (stomach)
* Segmentation «Swallowing
(small intestine) (oropharynx)
= = « Peristalsis
Digestion § (esophagus,
stomach,

small intestine,
large intestine)
Stomach

.\Rmph
vessel

Blood
vessel

Smallg

intestine e O
Large ¢
intestine L1

Defecation

5 Increases surface area of food.

A mechanical digestion
B chemical digestion
C absorption

D propulsion

6 Moves food along alimentary canal
(food tube).

A mechanical digestion
8 chemical digestion
C absorption

D propulsion

7 Moves nutrients into blood or lymph.

A mechanical digestion
8 chemical digestion
C absorption

D propulsion

Structure of Alimentary Canal

« 4 basic layers (called tunics) from esophagus to anal
canal
* mucosa (mucous membrane)
innermost layer S
epithelium, loose connectiy
fissue, thin layer of
smooth muscle
may be folded to increase
surface area (small intestine)
secretes mucus, digestive enzymes, and hormones
absorbs end products of digestion into blood
protects against infectious diseases
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Structure of Alimentary Canal
* submucosa
loose connective tissue, blood vessels, lymphatic
vessels, nerve fibers
nourishes surrounding tissues
» muscularis externa (muscular layer)
2 layers of smooth muscle
responsible for peristalsis and segmentation
forms sphincters (prevent backflow of food)
* serosa
outermost layer
loose connective tissue, simple squamous epithelium
protects underlying tissues
secretes serous (watery) fluid that lubricates the outer
canal surface so that organs in abdominal cavity
slide freely against one another

Submucosal plexus
(plexus of Meissner) Mesentery

Glands in Anery

. submucosa
*nourishment

Nerve
Submucosa

Gland in mucosa
Duct of gland
outside tract \

Lymph:

atic tissue b
Lumen g

Mucosa:
Epithelium
Lamina propria
Muscularis mucosae
*can fold to increase surface area

Myenteric plexus
protection & lubrication
Serosa:

Areolar connective tissue
Epithelium

*

Muscularis: 2 Iayers

Circular muscle

Longitudinal muscle
*propulsion & segmentation

*secrete, absorb, protect

Taller...functions of mucosa and submucosa

Nerve

Shorter...functions of muscularis and serosa
nteric nerves Mesentery

Enteric nerves in muscularis
in submucosa

Gland in mucosa

Duct of gland
outside tract
(such as pancreas)

Mucosa associated
lymphoid tissue
(MALT)

Lumen

MUCOSA:
Epithelium

Areolar connective
tissue

Muscularis mucosae

MUSCULARIS:
Longitudinal muscle

Gland in

Circular muscle
submucosa

SUBMUCOSA Areolar connective tissue

Epithelium
© John Wiley & Sons, Inc.

8 Secretes mucus and digestive enzymes.

Submucosal plexus

(Meissner's plexus)

Glands in submucosa

Submucosa I\

Gland in mucossa

Duct of gland

outside tract——————— Myenteric plexus
o (Auerbach's plexus)

Lymphatic tissue. Serosa:

Lumen

~Areolar connective tissue
Epithelium

Mucosa:

Epithelium

Lamina propria-
Muscularis mucosae

Muscularis:
~Circular muscle
~—Longitudinal muscle

9 Propels food forward and prevents
back flow. ‘

Submucosal plexus
(Meissner's plexus)

Glands in submucosa

Submucosa.

Gland in mucossa

Duct of gland

outside tract Myenteric plexus

(Auerbach's plexus)

Serosa:
- Areolal[ connective tissue

.. Epithelium
Mucosa: 1 Muscularis:
Epithelium A —Circular muscle
Lamina propna/

N ~Longitudinal muscle
Muscularis mucosae.

Pigestion Part 2:
Mouth to Stomach

Parotid gland

Mouth (oral cavity) ~Sublingual gland Salivary

Tongue Submandibular glands
Esophagus Pharynx
Stomach
Pancreas
(Spleen)

“ Transverse colon
5 Descending colon
Small i ¥ Ascending colon
intestine | lleum -Large
intestine

Anus Anal canal

©2011 Pesrson Educstion Inc
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— Mouth
» aka oral cavity

- start of chemical and mechanical digestion
chemical - mixing food with saliva
mechanical - chewing food
 boundaries
lips anteriorly, cheeks laterally, palate superiorly,
tongue inferiorly
« lined with stratified squamous epithelium
secretes defensins (antimicrobial protein) to keep
mouth healthy
» cheeks and lips aid in expression, chewing, and
sensory input
- palate

Soft palate
Pharyngeal
tonsil

Entrance to
auditory tube

Hard palate
Upper labium (lip) y /2] Nasopharynx
Cheek — , ' - Uvula
Lower labium (lip)__ 7 - Palatine
§ tonsil

Oropharynx

Gingiva
Vestibule ) )
Lingual tonsil

Hyoid bone Epiglottis

Laryngopharynx

hard palate aids in swallowing oot ©2007 Posron Edicaon . pbihing asSaramin Cumings
soft palate closes off nasopharynx during swallowing
Tongue Salivary Glands

- functions
positions food under teeth
mixes food with saliva forming a bolus (lump)
pushes bolus info pharynx during swallowing

« surface of the tongue (papillae) provides friction and

houses taste buds
« affached to floor of mouth by lingual frenulum
« anchored to hyoid bone S

Folato
papitac

Fungitorn Tas
papitas

® ®

g

« functions of saliva
cleanses the mouth
dissolves food chemicals so they can be tasted
moistens food and aids in bolus formation
contain enzymes (amylase) that begin carbohydrate digestion
« 2 types of secretory cells
serous: watery secretion containing enzymes
mucous: stringy, viscous solution (mucus)
» 3 major glands
parotid (largest): anterior and inferior to ear /[
(serous only) Sublingual
submandibular: inside lower jaw gland
(mucus and serous)
sublingual: inferior to fongue
(mucus and serous)
» parasympathetic impulses stimulate the release of saliva whe
a person sees, smells, tastes, or thinks about food

Parotid
gland

Submandibular
gland

s Teeth

primary, baby, deciduous: 20
secondary, permanent, adult: 32 (w/wisdom teeth)
* begin mechanical digestion
chewing increases surface area of food so that
chemical digestion is more efficient
- classified based on shape and function
incisors, canines, premolars, molars
« 2 main parts
crown: above gum; covered in enamel (calcium salts
- hardest substances in body)
root: below gum; anchored to jaw by a periodontal
ligament

i-incisor
c-canine

+— Enamel

J [ Dentine
m-molar
p-premolar Al pulp

S Gum

S0~ 0

> Cementum

~ 0 0O X

[ Bone

Blood vessel

— Nerve
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BEST 2 OUT COF 3

Well, &his 15
\(‘(\A o'€ all‘)kWKf'A e

Aar- 1An

Explain the digestive Winner...mouth and teeth

function of... . .
Nonwinner...salivary glands
Parotid salivary Salivary duct
gland lies in opens into
front of the ear the cheek Tongue

moves food
during
chewing and
swallowing

)
Teeth
cut and

Sublingual
salivary gland
i located under

| | \0 =
3 L3 Submandibular
[ / salivary gland
[ | lies deep in the
| mouth

1 The mouth is the beginning of

A mechanical digestion
B chemical digestion
¢ mechanical and chemical digestion

b neither mechanical or chemical
digestion

2 The mouth contains salivary amylase
which begins to breakdown

A carbohydrates
B proteins
C lipids

D nucleic acids

Pharynx & Esophagus
- pharynx
no digestion takes place here
passageway for food and aid in swallowing
oropharynx and laryngopharynx
- esophagus
no digestion takes place here
straight, collapsible tube about 25 cm (10 in) long
connects pharynx to stomach
lubricated with mucus
guards enfrance to
stomach
usually contracted to keep stomach contents from
regurgitating into esophagus (heartburn)
relaxed by peristaltic waves to allow food to enter
stomach

Digestive Processes: Mouth to Esophagus
» mastication (chewing) - mechanical digestion
«» deglutition (swallowing)

1. food is chewed and mixed with saliva, forms a bolus
(lump) on tfongue, fongue placed against hard
palate, tongue contracts forcing bolus into
oropharynx (voluntary)

2. food stimulates receptors that trigger the swallowing
reflex (involuntary)

a. soft palate (uvula) closes off nasal cavity
b. epiglottis closes off larynx
c. tongue closes off oral cavity
3. peristalsis moves food from esophagus info stomach

Oral Pharyngeal Esophageal Bolus enters

Nasopharynx Peristalsis Thoracic cavity
palate D= F (]
sos = # fia | icecriire

Epiglottis — {t ) { ) Vada

Trachea = 1 o]

Tongue Esophagus Stomach Diaphragm
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3 MATA: No digestion occurs in the

A mouth
B stomach
C pharynx
D larynx

4 Swallowing is both voluntary and

reflexive.
True

False

Stomach Structure

- temporary "storage tank"
- located in upper left quadrant of abdominal cavity
» J-shaped 0
« empty = 50 mL orsohagus

rugae = large, longitudinal folds

(allows stomach to expand) Dt
«full=upto4lL
« major regions: cardia, fundus,
body, pyloric

controls
gastric emptying info small 0.
intestines

L ] L]
Microscopic Stomach Structure
» mucous cells - produce cloudy, protective 2-layer
coat of alkaline mucus (keeps stomach from
digesting itself)
« gastric gland cells
1. mucous neck cells - produce thin, acidic mucus
(function unknown)
2. parietal cells - secrete HCl and intrinsic factor
HCl increases acidity of stomach contents
intrinsic factors allows for vitamin B12 absorption in smalll
intestine
3. chief cells - produce pepsinogen
**pepsin - most important digestive enzyme; breaks
down proteins info polypeptides; secreted as
pepsinogen (converted by HCI)
4. enteroendocrine cells (G cells) - secrete gasfrin

*HCI & intrinsic factor

Parietal cell

| Gastric pit ¢
*mucous neck cells’

(acidic mucus

|— Gastric gland

—Surface
epithelium

Mucosa

*folded to
increase

Lamina
propria

Chief cell

surface areq muscularis ¢ -
pepsinag

|_mucosae

[ Oblique layer —=— ‘——/)‘

Musoularis | Cireular layer

externa Longitudinal
*3 layers [ layer
Serosa .4
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Regulation of Gastric Secretion

« gastric juice (HCI and pepsinogen) continuously
secreted (up to 3L/day)

 Phase 1: Cephalic - before food

« short (just a few minutes)

- aroma, taste, sight or thought of food

* Phase 2: Gastric - food arrives

« 3-4 hours, two-thirds of gastric juice

« distention, peptides, low pH

- gastrin (main target - parietal cells)

« Phase 3: Infestinal - food leaving

« excitatory - intestinal gastrin stimulates gastric glands

and mofility

« inhibitory - put on the "brakes" so small intestine can

keep up with stomach emptying

Stimulatory events Inhibitory events
Cephalic—|  (1Sight and thought—— Cerebral cortex « = Lack of 4 « = « Cerebral 4 = = - = (1) Loss of
ph of food SL. Honodrefer] | et cortex appeite,
k7 ©  impulses to depression
ey (2) stimulation of ==} Hypothalamus = Vagus parasym-
s taste and smell and medulla nerve ¢ pathetic
oblongata . center
® govagal — Vagus Gastrin ¢—— G cells ¢ (DExcessive
distension reffexes nerve ! 4 secretion acidity
activates i H (PH<2)
triggers ACh release ; EHEDE
Gastric receptors fooal — ;. -.Overrides 4— Sympathetic4— (2) Emotional
phase reflexes QW parasym-  nervous stress
. W\ 5 ~ pathetic system
*secrete gastrin \ controls activation
) (2 Food chemicals —p- G cells —}p- Gastrin ——3p-
(= (especially peptides and release |
caffeine) and rising pH to blood

activate chemoreceptors

Intestinal—{
phase

8 »"..f:

OLDER...Microscopic structure

YOUNGER...Regulation of gastric secretion

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Esophagus —__ \/
Stomach \ <

5 MATA: Chief cells secrete

A HCI
B pepsinogen
¢ intrinsic factor

D gastrin

6 Chief cells secrete pepsin in an inactive
form to prevent the stomach from
digesting itself.

True

False

7 Folding of the stomach mucosa
increases surface area therefore
increasing gastric output.

True

False
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gastric secretion regulation.

8 Name the hormone responsible for

Just for Kicks - Uleers

« gastric ulcer - erosion of the stomach wall
« 10% caused by high HCI production or low mucus
secretion
aspirin, NSAID pain-relievers (ibuprofen), smoking,
spicy foods, alcohol, coffee, stress
» 90% caused by Heliobactor pylori (H. pylori)
burrow like a drill bit through mucus and destroy
protective mucosal layer

« mechanical digestion

« chemical digestion
pepsin - protein digestion
- absorption
water, certain salts, alcohol, aspirin
* propulsion
peristaltic waves push chyme toward pyloric

the type of food present
liquids € carbohydrates & proteins & fats

Digestive Processes: Stomach

mixing movements of stomach wall produce a semi-
fluid paste of food and gastric juice called chyme

sphincter, sphincter relaxes, stomach confractions
push small amounts of chyme into small intestine
rate of emptying depends on fluidity of chyme and

L ] . .
Just for Kicks - Vowiting
- aka emesis
« friggered by extreme stomach stretching or irritants
(bacterial toxins, excessive alcohol, spicy foods, certain
drugs)
« emetic center (medulla oblongata) initiates motor
responses
diaphragm and abs contract increasing abdominal
pressure
gastroesophageal sphincter relaxes
soft palate closes off nasal cavity
stomach contents forced through esophagus, pharynx
and mouth
* before vomiting
pale, nausea, salivating
« after vomiting
dehydration, electrolyte imbalance

...mouth to
{ \ stomach (e

* .
m - chewing i
Mouth (oral p Parotid gland
cavity) - ~— Sublingual gland |_sajivary
Submandibular | glands

Tongue

Large
intestine

— + Transverse
colon

+ Duodenum & + Descendin,
g, " 7 g 9

Gallbladder——— |

Small
intestine

colon

colon
- Cecum

« Sigmoid colon
* Rectum

* Anal canal

‘Copyright 2009 Pearson Education, Inc., publishing as Pearson Benjamin Gummings.

*c - salivary amylase

swallowing
ynx

*pori e “\*m - churning, HCI
peristalsis | Setmachg
phag 5

9 MATA: All of the following occur from
mouth to stomach EXCEPT

A ingestion

8 mechanical digestion
C propulsion

b chemical digestion

E absorption (major)

F defecation
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Digestion Part 3:
Swall Intestine to Anus

— 5
Parotid gland
~———Sublingual gland
Submandibular
gland

Mouth (oral cavity) ——= = » i
Tongue 4 :Iaal:‘vdasry

Pharynx
Stomach
Pancreas
Liver (Spleen)

Gallbladder

e, p Transverse colon
Dupdenum 8 Descending colon
Small Jejunum Ascending colon

intestine | lleum

L ]
Swmall Intestine Anatomy
» body's MAJOR digestive organ
completes digestion of nutrients in chyme
responsible for virtually ALL absorption
» convoluted tube from
(start of large infestine)
2-4mOR 7-13 ftin length
2.5-4mOR 1 -1.6inches in diameter
many loops and coils
duodenum, jejunum, ileum
» duodenum (shortest segment)
25cm OR 10 inches long
receives secretions from pancreas (pancreatic juice), and
liver and gallbladder (bile) through

fo

hepatopancreatic
sphincter

e

Jejunum .
ileocecal
Sphincter

Large
intestine

lleum

(a)

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings

Large
| mte%tme . jejunum
Vermiform appendix 2.5mOR 8 ft Iong
Anus — yAnaI canal « ileum
T 3.6 m OR 12 ft long
Microscopic Anatomy
Duodenum #STOMAC

« highly adapted to nutrient absorption (extremely
large surface areaq)
« circular folds (plicae circulares)
deep, permanent folds in mucosa and submucosa

slow chyme movement allowing time for full nutrient
absorption

e villi
fingerlike projections of the m¥efeie!
give small intestine a velvety slslelsteliels

(lymph capillary)
« microvilli - brush border
villi on the villi

Hepatic portal vein

Lumen
Microvilli

2 Lacteal

Muscle layers \
vill —

\circular—_~ /

Intestine villi Epithelium

© 2007-2011 The University of Waikato | www.sciencelearn.org.nz

Small Intestine Secretions
« brush border enzymes (mucosal)
peptidase: breaks peptides into amino acids
sucrase, maltase, lactase: break disaccharides
(sucrose, lactose, maltose) into monosaccharides
(glucose, fructose, galactose)
intestinal lipase: break fatty acids into glycerol
« crypts of Lieberkuhn (mucosa) - intestinal juice
watery mixture containing mucus that serves as a
carrier fluid for absorbing nutrients from chyme (no
digestive enzymes)
« duodenal glands (submucosa)
thick, alkaline (bicarbonate ions) that helps neutralize
chyme
- regulated by distention or irritation of intestinal
mucosa by acidic chyme
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Digestive Processes: Small Intestine

* propulsion
peristalsis pushes food forward slowly (3-10 hours)
if sm. intestine becomes irritated or over distended,
a strong peristaltic rush sweeps contents into Ig
intestine w/o normal absorption (diarrhea)
* mechanical digestion
segmentation mixes contents with digestive juices
» chemical digestion
peptidases - peptides
sucrase, maltase, lactase - disaccharides
lipase - fat
» absorption
monosaccharides (simple sugars), amino acids,
fatty acids and glycerol, electrolytes, some water

HEADS or TAILS...Best 2 out of 3

start stop

Winner...6ross and microscopic anatomy.

Nonwinner...Secretions and digestive processes.

Duodenum

Jejunum

lleum

Large intestine J

Rectum

1 MATA: What sphincters are associated with the
small intestine?

A gastroesophageal
B ileocecadl
C pyloric

D hepatopancreatic

2 MATA: Which structures of the small intestine
increase surface area?

A circular folds
B villi
C lateals

D microvilli

3 The small intestine does NOT secrete an enzyme
that breaks down

A carbohydrates
B proteins

C nucleic acids
D lipids
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4 The small intestine does peristalsis, chemical
digestion, mechanical digestion, and absorption.

True

False

Accessory Organ - l.lver

- largest gland in the body
(approx. 3 1bs)

« reddish-brown and blood-rich

« 2 major lobes (right and left)

« lies in upper right quadrant of
abdominal cavity just inferior to
diaphragm

- digestive function - produce bile "

L3 . L3
Composition of Bile
« yellow-green, alkaline solution containing bile salts, bile
pigments, cholesterol, triglycerides, phospholipids, and
electrolytes
only bile salts have digestive functions
- bile salts emulsify fat
break up large fat globules (like dish soap)
« bile pigments (chiefly bilirubin) are waste products from
the breakdown of hemoglobin
give fecal material its brown color
without it feces would be gray-white and have fatty streaks
- cholecystokinin (hormone) stimulates gallbladder to
contract in response to proteins and fat in chyme
« peristaltic waves in duodenum cause
to relax and bile is squirted (®) into smalll
infestine

Accessory Organ - Gallbladder

- thin-walled, green, muscular sac
about 10 cm (4 in) long

» aftached to ventral surface of
liver

« very strong muscular layer

« stores bile in-between meals,
reabsorbs water to concentrate .
bile, contracts to released bile into small m’reshne

« cystic duct connects gallbladder with common
hepatic duct (liver)

« both join the common bile duct which leads to
duodenum

Accessory Organ - Pancreas
« extends horizontally across the
posterior abdominal wall in the C-
shaped curve of the small intestine
(duodenum)
« secretes pancreatic juice
produced by pancreatic acinar cells
secrefed info duodenum through
pancreatic duct
release into duodenum controlled by

« release confrolled by secrefin and cholecystokinin (CCK)

secrefin - stimulates release of pancreatic juice high in
bicarbonate ions (alkaline) in response to acidic chyme in
duodenum

CCK - stimulates release of pancreatic juice high in digestive
enzymes in response fo proteins and fats in chyme

Cowmposition of Pancreatic Juice

« mainly water

- contains enzymes (acinar cells) and electrolytes
(bicarbonate ions that neutralize chyme)

« proteases (protein-digesting enzymes) secreted in
inactive states to prevent pancreas from
digesting itself

« enzymes

trypsin, chymotrypsin, carboxypeptidase - proteins
amylase - carbohydrates

lipases - fats

nucleases - nucleic acids
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|- Carbohydrate digestion — Protein digestion ~
Enzyme(s) Site of Enzyme(s) Site of 3
Foodstuff and source action Path of absorption Foodstuff and source action Path of absorption
r I " " « Amino acids are absorbed
_ _ = Glucose and galactose Protein in m
Starch and disaccharides : are absorbed via | T‘eps e by Jw_mail:’snpsort with
salivary * "N mouth cotransport with joipresene - Some dipeptides and
amylase sodium ions. ) Large polypeptides of HCI tripepﬁdzl;re P e
< Pancreatic Small  °Fructose passes via Pancreatic ia cotransport with H*
i 5 i i facilitated diffusion. Small via cotransport with H'
ol y o intestine e e enzymes - intestine and hydrolyzed to amino
and disaccharides leave Ih"en sepacith ksl Small polypeptides, (trypsin, chymotrypsin, acids within the cells.
Brush border Smail cells via facilitated small pep ypep ) -Arr_llno_acms leave the
- PAPACTT N _ Brush border epithelial cells by
Lactose Maltose Sucrose | enzymesin intestine  diffusion, enter the > enzymes weve o Small g litated diffusion, enter
(sml = !::.:seﬂnfuco- c_a“glllar: blood in the Amino acids (aminopeptidase, iz the capillary blood in the
Ia;:?ase :r;:lls::m:':to the liver (somecinepts i villi, and are transported
- maltase, and sucrase) via the hepatic portal andipeptices) ghdtivep tidase) tolihe I".e' aliieheratic
vein. L portal vein.
|- Fat digestion
Enzyme(s) Site of Nucleic acid digestion
Foodstuff g Path of absorption Enzyme(s) Site of
. Siid Scures action Foodstuff LErmymels) action  Path of absorption
Unemulsified « Fatty acids and monoglycerides o - o
fats enter the intestinal cells via Nucleic acids = Units enter intestinal cells
< Emulsification by Small  diffusion. < Pancreatic ribo- SmallJLY,activeliianzportyia
the detergent intestine * Fatty acids and monoglycerides nuclease and Bl intestine me_mbmne camers.
action of bile are recombined to form deoxyribonuclease * Units are absorbed into
Its ducted triglycerides and then I T hiDoTder Sman  Sapillary blood in the villi
,s: e combined with other lipids and enzy'“smes Lt inteet e and transported to the
proteins within the cells, and Pentose sugars, b liver via the hepatic portal
& the resulting chylomicrons are vein.
R F_’ancreatlc ; Sma!l extruded by exocytosis. phosphate ions aadphosphatases)
lipases o intestine N
H « The chylomicrons enter the
lacteals of the villi and are
transported to the systemic
5 circulation via the lymph in the
“"“:‘;g'gy‘?e"_“es G'Yf:‘“" thoracic duct.
a acids a " -
A = Some short-chain fatty acids
fatty acids are absorbed, move into the
capillary blood in the villi by
diffusion, and are transported Figure 2232 (4 of 4)
to the liver via the hepatic
portal vein.
6 makes bile and stores bile. Bile helps

5 MATA: The accessory organs secrete substances

that help digest breakdown lipids.

A carbohydrates A gallbladder, liver, mechanically

B proteins B gallbladder, liver, chemically

C lipids C liver, gallbladder, mechanically

D nucleic acids D liver, gallbladder, chemically
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7 MATA: Helps breakdown carbohydrates.

A amylase
B lipase
C maltase

D lactase

8 MATA: Helps break down proteins.

A peptidase
B trypsin
C chymotrypsin

D carboxypeptidase

9 MATA: Helps breakdown lipids.

A pepsin
B bile
C lipase

D tfrypsin

Large Intestine Anatomy
» aka colon
« greater in diameter (7 cm) than small intestine, but
much shorter (only 1.5 m)
- from to anus
« walls lack villi
« functions - absorb water, store and eliminate feces
* mucus is the only significant secretion
protects the wall from abrasive action of material
passing through, binds particles of fecal material,
its alkalinity helps control pH
« 100 ftrillion bacteria call your colon home
breakdown certain molecules that our bodies can't

digest
bacteria produce gas as a byproduct of their
metabolism
Parts of the Large Intestine
» cecum - start of large intestine \
dilated pouch-like structure
vermiform appendix - narrow closed fube that
hangs from cecum; contains lymphoid tissue | Liver A :

- colon - goes up on the right (ascending), across / \‘ 22y |
abdomen (transverse), down on left V- € 1(/[ (  transverse
(descending), and turns in toward pelvis (sigmoid) ‘\ ¢ a {Colzér 4 colon

« rectum - follows the curvature of the sacrum and ascending { =

colon T OBy o | descending

ends about 5 cm below coccyx
» anal canal - last 2.5 -4 cm
opening to outside called the anus
guarded by 2 sphincters: internal (involuntary) and
external (voluntary)

1\ .—"/ colon

cecum
verm fofm Rectum \5\ moid
appendix o

colon

Anus




23 The Digestive System 6 slides

Digestive Processes: _

Large Intestine

peristalsis slower (12 - 24 hours)
mass movements occur 2 to 3 times a day

* propulsion

« absorption

water and some vitamins

- defecation

hold breath (diaphragm contracts) and abs contract

internal pressure rises and forces feces into rectum

triggers sphincters to relox and feces is forced out

control of external anal sphincter allows us to control
defecation (YAY!)

- materials not digested orcoek:)sorbed plus water,
electrolytes, mucus, intestinal cells, and bacteria

« about 75% water and bacteria

- odor comes from a variety of compounds that
bacteria produce

‘m Iia

b

]

EVERYONE POOCPS

10

The large intestine does all of the following
digestive processes EXCEPT

A chemical digestion
B propulsion
C defecation

D absorption

11 MATA: Compared to the small intestine, the large
intestine

A has a larger diameter

B is longer in length

C lacks villi on it walls

D

period of time

stores food (at least what's left of it) for a longer

/%,...moufh to anus
PharynxZ

Salivary glands
/ - salivary amylase

*swallowing
Mouth
*m - chewing
Liver. L_/ESOPhaQUS
*make bile *peristalsis
Gallbladder Stomach
*store bile *m - churning, HCI

*ABSORPTION *c - Tipase —) Pancreas
*c - maltase, lactase, sucrase g | *c-lipase*c - proteases
Large intestine—"C - peptidds { “c-amylase *c - nucleases
*absorb water . Anus

*defecation

The Components of the Digestive System

Mouth

Breaks up food particles
Assists in producing -

spoken language S

Pharynx
Swallows

Liver

Stores vitamins.

Breaks down and builds up
many biological molecules

Destroys old blood cells
Destroys poisons.
Bile aids in digestion

and iron

Gallbladder

Stores and concentrates bile

Small intestine
Completes digestion

Mucus protects gut wall

Absorbs nutrients, most water
Peptidase digests proteins
Sucrases digest sugars

Amylase digests polysaccharides

Anus
Opening for
of feces

elimination |-

Salivary glands

Saliva moistens and
lubricates food

Amylase digests

/ polysaccharides
Esophagus
U‘ ~ Transports food
Stomach
Stores and churns food
Pepsin digest protein
HCl activates enzymes, breaks
up food, kills germs

Mucus protects stomach wall
Limited absorption

Pancreas

Hormones regulate blood glucose levels
Bicarbonates neutralize stomach acid
Trypsin and chymotrypsin digest proteins
Amylase digests polysaccharides

Lipase digests lipids

Large intestine

Reabsorbs some water
and ions

Forms and stores feces

\\J e Rectum
Stores and expels feces
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longue

Salivary Glands -

These produce a

[stomach]

Sghincters Your gullet.

BILE is produced.
Bile EMULSIFIES FATS and
neufra d
(to make conditions right
for the enzymes in the
small intestine).

LIPASE.

injected into the
intestine.

LIPAE.

Where excess water is

the blood.
absorbed from the food.

Where the

CARBOHYDRASE enzyme /l
lled SALIVARY AMYLASE > 4
R I O 4! 2) It produces the
] PROTEASE enzyme.
Oesophagus | ., 3) It produces
"

1) It PUMMELS THE FOOD
/! with its muscular walls.
/“ HYDROCHLORIC ACID for

work (pH2 - acidic).

Pancreas

Produces all three
enzymes: PROTEASE,
CARBOHYDRASE and

Small intestine

1) Produces all the fhree
enzymes: PRO TEASE,
CARBOHYDRASE and

2) This is also where the
"food" is absorbed into

3) The inner surface is
covered with villi to
are stored before they  increase the surface

two reasons:
Ruigs of musc a) To kill bacteria
which are squeezefﬂ b) To give the right pH
shut most of the time. \ for the profease enzyme to

bid you a fond farewell through the anus.

are. Ifs also very long.

12 MATA: Secretes amylase.

A salivary glands
B small intestine
C pancreas

D liver

13 The most important digestive organ is the

A stomach
B small intestine
C pancreas

D large intestine




