Animal Systems: The Digestive System
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T igestive System
Campl imals are made up of cells, tissues, organs, and organ systems.
Tiﬁl!ction of cellsthat perform a particular function.

A

mstructure composed of different tissues specialized to carry out a specific function.
O

ems. agroup of organs that perform one or more functions in the human body.

E system has a specific function and corresponding specific structures.
O ems work together to accomplish digestion, transport, gas exchange, waste removal, movement,

ptection, communication, and reproduction, i.e. organ systems work together to keep the
or @ nctioning.

Bmgy can be obtained from food, it must be broken down by the process of digestion.

T e system isthe organ system that is made up of the mouth, esophagus, stomach, intestines,
liv, and gall bladder, the system that takes in, breaks up, and digests food and then excretes
N o

[
The purpose of the digestive system isto break food into smaller pieces, both mechanically(in the mouth)
andchemically (in the mouth, stomach and small intestine). This process results in molecules of
w&g proteins, fat, minerals and vitamins that can be absorbed in the digestive tract and are then

ed byithe circulatory system to al the cellsin the body.

th d the second at the anus.

The ive tract can be thought of as one long tube running through the body with two openings. one at
in between these two are the esophagus, the stomach, small intestine, large intestine, and

Fol

ry organsin the digestive tract are the liver, pancreas and the gall bladder.

igestive system in an adult human is~ 9 min length. The digestion processvariesin tota
to 72 hours.

The digestive tract islined with epithelia tissue— tissue made up of many types of cells, e.g. goblet

cells: their purpose isto secrete mucus—this mucus serves to (1) protect the digestive tube from digestive
enzymes and (2) to allow the smooth passage of materia along the tube.

The digestive tract is a so made up of smooth muscle tissues, connective tissue and nerves.

The smooth muscle tissue can contract and relax without conscious thought.



The Digestive Tract

mouth
tongue

stomach

gall bladder pancreas

large

) . small
intestine

intestine

rectum

Figure 2.7 Organs of digestion
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th
m; processesinvolved in the breaking down of food, i.e. digestion beginsin the mouth.
processes are involved in the mouth:

“Mechanicaly in the mouth by means of teeth and tongue.
2. @ th adds saliva—a mixture of water and enzymes, to the food. Salivais produced by cellsin
the epithelia tissue that lines the mouth. (Saliva contains the enzyme amylase which breaks some starches

Thesoftenedismaller pieces of food now pass on to the esophagus.
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The Esap]aag’us
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The eso usisalong muscular tube connecting your mouth to your stomach.

I B
Tmonsi sts of smooth muscle tissue which is able to contract and relax without our conscious

th ing the smooth passage of food.

deig&etion to proceed naturally and prevents choking on food that might get stuck. (The
m

f food by rhythmic wavesis known as‘peristalsis’.)

ive acids back up into the esophagus, the result is known as heartburn.

The agus does not have thick mucus layer, this causes a person to experience heartburn.
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Flgure Z_8 The stomach is made of smooth muscle and
epithelial tissue a= well as connective tissue and nervous tissue
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The stomach holds the food and churnsiit, (squish and mix), and blends it with digestive juices and
enzymes to continue the process of digestion.

The stomach lining contains cells that produce a number of digestive enzymes and hydrochloric acid. (See
diagram above)

(The purpose of the stomach acid is not to participate in breaking down food, but to kill bacteria and other
microorganisms and to provide the right pH for stomach enzymes to function.
Stomach mucus prevents the stomach acid from damaging tissue—from formation of stomach ulcers.)

TMi n the stomach signal when apersonisfull.
t

F

partially digested when it leaves the stomach. The digestion processis completed in the
ne.

T

testine
T ine is made up of two parts.
1. The | intestine, and

2. Thelarge iftestine.

=k

Tmt&tine is~6mlong, itisnamed small becauseit is narrow in diameter; thisisthe place
wi

igestion processis completed. Additional enzymes from the liver, gall bladder, and pancreas

F her broken down to the molecular level, so that it can pass through the walls of the small
intestine into the bloodstream to be

A , the molecules can be absorbed through the walls of the small intestine into the blood stream
and carried to the body’ s cells.

e
Trmk system delivers the nutrients processed in the digestive system throughout the organism,
essentially making sure the entire organism is fed.

Th intestineis~ 1.5 mlong, and larger in diameter, any food that is indigestible passes out of the

Intestine and into the large intestine.

Thelining of the large intestine absorbs water from the indigestible food back into the body and the waste
is tly eliminated from the body.

Wh much water is absorbed from the large intestine, the result is constipation.
W ough water is absorbed from the large intestine, the result is diarrhea.
N sisadisease of the colon, this results from the epithelial tissue lining of the colon becoming

inflamed, and hence do not work properly.
Colitis can result from viruses, bacteria, narrowed blood vessels and from immune disorders.



Accessory Organs
The accessory organs in the digestive tract are the liver, pancreas and the gall bladder— all theseaid in
the digestion process.

Theliver secretes afluid called bile—this helpsto break down fatsin the food.

The pancreas secretes pancregtic juice, enzymesand produces the enzyme insulin—this regulates the
concentration of glucose (a sugar) in the blood.

If the pancreas does not produce sufficient insulin or if it produces too much insulin, then the disease
diabetesisthe result.

T der stores bile, which is used to help break down fats.

um— storage of waste material until elimination occurs.

'mjare ingested that contains toxins, the digestive tract responds by quickly trying to remove
iting or diarrhea.

* alcohol is apoison to the body. When too much is consumed, the digestive tract works to
dy by removing the poison through vomiting.
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Rme of the following common digestive disorders and write a short account on it:

of Digestive Disorders

A s, celiac disease, dysentery, gallstones, gastroesophageal reflux disorder, (GERD), gingivitis,
ia, ulcerative colitis.

hi

S ry of the process of clig’estion:
IS taken in through the mouth, where chewing and saliva begin the digestive process.

s swallowed and passed into the esophagus, where it is moved slowly along by smooth
" —

|t iSiGVEdiinto the stomach, where it is saturated with digestive enzymes and acid.

Th%n the food is moved into the intestines, where the digestible food is absorbed and carried to
ot of the body.

The

Igested food is moved into the colon, where the water is absorbed out of it and therest is
waste through the anus.

are four stage of food processing:
estion: the taking of nutrients

igestion: the breakdown of complex organic molecules into smaller components by
physical and chemical means.

3. Absorption:  the taking up of digested molecules into the cells of the digestive tract.

4, Egestion: the removal of waste food materials from the body.



Anterior view of theliver, colon and rectum, and stomach, esophagus and small intestine separ ated

out
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Summary of the Digestive System

cdls — tissues —mmm organ — > organ system
smallest cells of similar shape, structure made of agroup of
unit of life size work together to different type of organs that has
perform aspecialized task  tissue, e.g. kidney related structure
or function.
Im four kinds of tissue:
5. ithelial tissue: covering that protects organs, lines body cavities and coversthe
surface of body and forms glands.

6. nnectivetissue:  provides support and holds various parts of body together, e.g.
bone, cartilage, fat, blood, ligaments, tendons.

7. uscle tissue: contains sheets or bundles of muscle cells that contract to produce
movement.
8. erve tissue: provides communication between all body structures

I\Hl the Digestive System

m Digestive System
|

I
I I
phagus Small intestine
I I
mrooth muscle Smooth muscle
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P.(lucts of Digestion
Car drates, proteins and fats are macromolecules that provide the main nutrients in the
h

th all enough to be absorbed from the intestine and transported to body cells.
Carbohydrates — > glucose

Proteins —— > amino acids

fats (triglycerides) — > fatty acids and glycerol



Assignment: The Digestive System

1.

4.

5.

Explain the term cell specialization asit applies to the development of tissues, organs, and
systems. Why is this an important process?

Why isit necessary for food to be digested?

List the main parts of the digestive tract and their functions.

hat kind of tissue contracts to push food through the digestive system?
e four substances that are added to the food in the digestive tract to aid in digestion.

at effect might this have on digestion?

6. Matients with cystic fibrosis, the duct joining the pancreas to the small intestine is often blocked.

7.

8.

at do people mean when they talk about “food that went down the wrong way” ?

pﬁ nwhat is meant by “heartburn”.

9. ﬂdoes gastric juice need to be acidic?

1

1

1

mvere does chemical digestion occur?
’ iefly describe one disease or an illness that can result from a problem in the digestive system.

an outline of the human body, locate the site of each of the following digestive disorder and
el the organsinvolved in each disorder:

givitis, hiatus hernia, ulcerative colitis.

ﬂpendiciti s, celiac disease, dysentery, gallstones, gastroesophageal reflux disorder, (GERD),




