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Concept 41.3: Organs specialized for
sequential stages of food processing
form the mammalian digestive system

- The mammalian digestive system consists of an
aﬁﬁkj\' alimentary canal and accessory glands that

secrete digestive juices through ducts

 Mammalian accessory glands are the salivary
glands, the pancreas, the liver, and the
gallbladder
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Figure 41.9
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-
The Oral Cavity, Pharynx, and Esophagus

chewing « teay in M
» The first stage of digestion is mechanigal anéL A
takes place in the oral cavity s,
. . ol > O A
- Salivary glands deliver saliva to'lubricate food ‘s
. Teeth gﬁéﬁwéood into, smaller rnEarticlesrthat are Zﬁfﬁm
exposed to'salivary amﬂg\se initiating  £127bes 725

Zakas liva J) 5epy2ol
breakdown of glucose polymersy: cu;’ﬁ'-m salva. ) it
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-@%aliva also contains mucus, a viscous mixture of
water, salts, cells, and glycoproteins
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- The tongue shapes food into a bolus and

provides help*hwndr‘\u ?}’XSI owing
roat <14, [
- The throat, or[pharynX] is the junction that opens

to both the esophagus and the trachea
* The esophagus connects to the stomach
« The trachea (windpipe) leads to the lungs
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The esophagus conducts food from the pharynx
down to the stomach by peristalsis

« Swallowing causes the epiglottis to block entry to

oy
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S
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the trachea, and the bolus is guided by the larynx,
the upper part of the respiratory tract

;CGoughing occurs when the swallowing reflex fails
and food or liquids reach the windpipe
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Figure 4&0-3
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Digestion in the Stomach co&s & 220 591 52

2. Zax) )3, Uae |
« The stomach stores food and secretes:-gastric

juice, which converts a meal toacid-chyme
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Chemical Digestion in the Stomach

 Gastric juice has a low pH of about 2, which kills
bacteria and denatures proteins

 (Gastric juice is made up of hydrochloric acid
(HCI) and pepsin
* Pepsin is a protease, or protein-digesting
enzyme, that cleaves proteins into smaller
&;5‘ peptides
A
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Two components of gastric juice help liquefy food in the
stomach.

First,hydrochloric acid (HCI) disrupts the extracellular
matrix that binds cells together in meat and plant material.
The concentration of HCl is so high that the pH of gastric
juice is about 2, acidic enough to dissolve iron nails (and to
kill most bacteria).

J
* This low pH deng;res (unfolds) proteins in food,
increasing exposure of their peptide bonds.

- Gastric juice is made up of hydrochloric acid (HCl) and
pepsin

* Second: Pepsin is a protease, or protein-digesting enzyme,
that cleaves proteins into smaller peptides



 Parietal cells secrete hydrogen and chloride ions
separately into the lumen (cavity) of the stomach

Chief cells secrete inactive pepsinogen, which
is activated to pepsin when mixed with » 2,

|

\ofﬂ ~hydrochloric acid in the stomach (et
i u;g Mucus protects the stomach lining from gastric
: ,'.’ %\ JU‘AI.SS

q\b

2 e'b Why don’t HCI and pepsin eat through the lining of the
@w\ﬂ”" stomach? For one thing, mucus secreted by cells in gastric
\V-

glands protects against self-digestion (see Figure 41.10).
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V¥ Figure 41.10 The stomach and its secretions.
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The interior surface of the

stomach wall is highly folded
and dotted with pits leading

into tubular gastric glands.

Gastric gland. The components

of gastric juice are secreted

by three types of cells of the
gastric glands: mucous cells,

chief cells, and parietal cells.

Mucous cells secrete(mucus
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1-Parietal cells: uses ATP deriven pumps to expel
hydrogen ions into the lumen. At the same time, chloride
ions diffuse into the lumen through specific membrane
channels of the parietal cells. It is therefore only within
the lumen that hydrogen and chloride ions combine to
form HCI. so, secrete hydrogen and chloride ions
separately into the lumen (cavity) of the stomach

« 2- Chief cells secrete inactive pepsinogen, which is
activated to pepsin when mixed with hydrochloric acid
in the stomach

* 3- Mucus protects the stomach lining from gastric juice

3, The production of
h gastric juice
Pepsinogen === Pepsin © Pepsinogen and HC|

(active enzyme) are introduced into the
lumen of the stomach.

@) HCl converts
pepsinogen to pepsin.

€) Pepsin then activates
more pepsinogen, )
starting a chain FdE ||W'é
begins the chemical

cell . . .
digestion of proteins.

Pepsin itself can helps activate the remaining
pepsinogen, this generates more pepsin, this is an
example of positive feed back.

\ Parietal reaction. Pepsin ?wdhﬂtk



Boul) 2ot SR,
. Gastrlc lesions in the lining, are caused

mainly by the bacterium Heliobacter pylori
&}fvwzow,zn)ésm)\ o (3 M&T | 25 A Sarsl!

Heartburns; an acid reflux caused by backflow of chyme from
stomach to lower end of esophagus.
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Stomach Dynamics

« Coordinated contraction and relaxation of
stomach muscle churn the stomach’s contents

» Sphincters prevent chyme from entering the
esophagus and regulate its entry into the small
intestine
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Digestion in the Small Intestine 352, / § eunamm/
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- The small intestine is the longest section of the
alimentary canal

WY 1t is the major organ of d%estion and %:B)sorption
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* The first portion of the small intestine is the
duodenum, where chyme from the stomach
mixes with digestive juices from the pancreas,
liver, gallbladder, and the small intestine itself
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‘ CARBOHYDRATE DIGESTION

Y Figure 41.11 Chemical digestion in the human digestive
system. The timing and location of chemical breakdown are specific

ORAL to each class of nutrients.
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ESOPHAGUS .
Salivary amylase

d e enzymes in that compartment.

PROTEIN DIGESTION

STOMACH

SMALL
INTESTINE

‘ Pancreatic amylases

+Awylase Go 06
(bl. panwecss
Ga saliva

(These protein-
|/ digesting enzymes, or proteases,
cleave bonds adjacent to certain

amino acids.)

Pancreatic
nucleases

Pancreatic carboxypeptidase

SMALL
INTESTINE

Nucleotidases

Dipeptidases, carboxy-
peptidase, and
aminopeptidase (These
proteases each split off one amino
acid at a time from a dipeptide or
polypeptide.)

Disaccharidases

Nucleosidases
and
phosphatases

(P E, 5
disaccheurioy

ps
Juodenum &

Fat (triglycerides)
(in droplets coated with
bile salts)

)\l
AT

4 Pancreatic lipase

y
( Glycerol, fatty acids,
monoglycerides)

the stomach. Thinking about the different digestive processes that occur
in the small intestine, describe an adaptation shared by the digestive

$
Animation: Digestive System Function ~. ™~ ~




Pancreatic Secretions

» The pancreas produces proteases trypsin and
chymotrypsin that are activated in the lumen of
the duodenum

* |ts solution Is alkaline and neutralizes the acidic
chyme

Its solution is alkaline (rich in bicarbonate ion from the
pancreas) and neutralizes the acidic chime and acts as
a buffer for the chemical digestion.
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Bile Productionhe Liver

 In the small intestine, bile aids in digestion and
absorption of fats

ﬁ- Bile is made in the I%‘/?r and stored in the
=qallbladder 2

- Bile also destroys nonfunctional red blood cells
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*Juoc)emum ¥
I-In the small intestine, bile aids in digestion and

absorption of fats(emulsifiers;detergents) that break
apart fat and lipid =  cz2.sllagzes

globules

e Bile is made in the liver and stored in the gallbladder.

*« Bile salts are a major component of bile
2- Bile also destroys nonfunctional red blood cells:

-The destruction of RBC that are no longer fully \\ W;.;P"
o \‘\q;
functional. X @;&u
?;Q'D }"& \‘ﬁ
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-Pigments released during RBC disassembly
are incorporated into bile pigments, which are
eliminated from the body with the feces. In
some liver and blood disorders, bile pigments
accumulate in the skin, resulting in a yellowing
called jaundice



