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The digestive canal is in its task a complete chemical factory.
The raw material passes through a long series of institutions in
which it is subjected to certain mechanical and, mainly,
chemical processing, and then, through innumerable side-
streets, it is brought into the depot of the body. Aside from this
basic series of institutions, along which the raw material moves,
there is a series of lateral chemical manufactories, which
prepare certain reagents for the appropriate processing of

the raw material.
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INTRO, STRUCTURES, FUNCTIONS

DIGESTIVE SYSTEM
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INTRODUCTION
- TO THE DIGESTIVE SYSTEM...

* The digestive process is a “disassembly line”

* The digestive system provides processes in which proteins,

carbohydrates, and fats are broken down for use as fuel

* This fuel is carried to rest of body by means of the

circulatory system (both blood and lymph play a part)

* The parasympathetic nervous system initiates digestive

functions during periods of low stress
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FUNCTIONS

OF THE DIGESTIVE SYSTEM...

Ingestion—orally taking materials into the body

Digestion—processes that make food absorbable

* Mechanical digestion—chewing, stomach churning, and

movements in intestinal tube (peristalsis)

* Chemical digestion—enzymes break food down further

Absorption—products of digestion move into bloodstream or

lymph vessels and then into the body’s cells

Defecation—elimination of indigestible or unabsorbed

material from the body

STRUCTURES

OF THE DIGESTIVE SYSTEM...

* Alimentary Canal (Tube
From Mouth To Anus)

* Gallbladder

* Liver

* Pancreas

* Salivary Glands

° Te e‘rh Pancreas

Large
intestine-

* Tongue

Small
intestine
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THE ALIMENTARY
~ CANAL (GI TRACT)

to the world on

both ends, the Gl tract
is actually an external

structure housed within

the body.
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ALIMENTARY CANAL

Also called the Gl tract

Coiled, muscular passageway leading from mouth to anus;
mostly smooth muscle

The “outside,” now “inside,” is still in many ways separate from
the interior of the body

Peristalsis—tonic and rhythmic contractions that help mix and

propel food through Gl tract

Bolus—a lump /ball of food that has been chewed, mixed with
saliva, and swallowed
The Peritoneum envelops the abdominal wall.

It is the largest serous membrane in the body, and it houses blood and lymph
vessels and nerves.

ALIMENTARY CANAL...

- —> —> Oral Cavity (mouth)  Mastication, deglutition; beginning of carbohydrate

digestion; gustatory organs (taste buds)

Pharynx Shared with Respiratory System; transports food from oral
cavity to esophagus when we swallow

Esophagus Muscular tube connecting pharynx to stomach; secretes
mucous to aid in food transport; bypasses thoracic organs and pierces
diaphragm

Stomach J-shaped enlargement of the Gl Tract; bound by sphincters
at both ends; absorbs some water, minerals, alcohol, and some medications;
secretes acids and enzymes for protein digestion

Small Intestine Longest section of the canal; bound by sphincters
at both ends; responsible for 90% of all absorption

Large Intestine, aka Colon Lining produces mucous that helps
undigested matter move through; absorbs large amounts of water and some
vitamins and minerals; ends with sigmoid colon and anus >0
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® MOUTH AND PHARYNX

Nasal cavity Hard palate Soft palate

Pharyngeal
tonsil

Entrance to
/ auditory
Upper lip ':." " / N .\\‘. tube

Nasopharynx

.
i Uvula

Palatine ;‘ Palatine tonsil
tonsil
\
Oropharynx
Lingual tonsil
Lingual § L s Epiglottis

frenulum Laryngopharynx
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’ THE WALL OF THE U/

< ALIMENTARY CANAL

Mesenteric artery
Mesenteryr s Candvein g
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INTESTINAL SECTIONS

intestine
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LARGE INTESTINE AND MESENTERY

Copyright ® The McGraw-Hil Companies, Inc. Permission required for reproduction or display.

Muscular layer Mucous membrane
Serous layer Transverse colon

Ascending
colon

lleocecal
sphincter

Orifice of
appendix

Cecum \l\ Q. L “-Haustra

- Sigmoid
colon
Anal canal

Vermiform
appendix
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Longitudinal muscle

Contraction of
circular muscles
behind food
mass

Contraction of
longitudinal
muscles ahead O
of food mass =

circular muscle
layer forces food
mass forward

\\_—//// ‘\_,//
PERISTALSIS AND FECES FORMATION

ontr
Gircular muscle§, = =

Step 1.

Step2: R s

4
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ABSORPTION SITES
IN THE DIGESTIVE TRACT

STOMACH

Alcohol (20% of total)

_Calcium, magnesium,
iron

Glucose

Fats

Fat-soluble vitamins

Water-soluble vitamins

Sodium, potassium

Vitamin By,

Sodium, potassium

Copyright © 2008 by Saunders, an imprint of

Elsevier Inc.
All rights reserved.

Feces

Aspirin

SMALL INTESTINE

Amino acids

Alcohol (80% of total)

Water

Acids and gases

RECTUM
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e Water is absorbed into the * Large Intestine and Small Intestine
body from the...
* The middle section of the ¢ Jejunum
small intestine is called the...
* The fingerlike projections on * Villi
the plica of the small intestine
are called...
* A serous membrane that
* The peritoneum is... covers the abdominal wall
* Four functions of the digestive . . X
* Ingestion, Digestion,
system are...
4 Absorption, And Defecation
18
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A SHORT ANIMATION OF THE MOVEMENT OF FOOD
THROUGH THE ALIMENTARY CANAL... GOOD REVIEW

A short animation of peristalsis and segmentation...

A video tour through a healthy large intestine
(with a glimpse of some small intestine villi — very fun to see)...

[ ...Finding a cancerous polyp... ]

And an actual film of a peristaltic wave. Complex!

19
ACCESSO RY ORGANS. e o THAT ARE ESSENTIAL!
*Liver—Digestive function is to produce bile (fat emulsifier) and
digest proteins and carbohydrates
*Gallbladder—Stores bile produced by the liver
*Pancreas—Digestive function is to secrete enzymes that act on
proteins, carbs, and fats
« /| ACCESSORY ORGANS ALIMENTARY CANAL
| /é' Mouth
L' Mechanical breakdown
f food; begi hemical
oo Lo digsionof carvomyrate
enzymes that initiate breakdown Pharynx
of carbohydrates 2::;::;:”‘"" with
Esophagus
Peristalsis pushes food
to stomach
Stomach
Secretes acid and enzymes.
Mixes food with secretions
Liver to begin enzymatic digestion
Produces bile, which of proteins
emulsifies fat " ' Small intestine
Gallbladder 3 o Mixes food with bile and
Stores bile and -, P pancreatic juice. Final
introduces it into % enzymatic breakdown of
aiail inteeting 5 food molecules; main site
of nutrient absorption
Pancreas: . e Large intestine
Produces and secretes ‘% Absorbs water and
pancreatic juice, containing electrolytes to form feces
digestive enzymes and Y Rectum 20
bicarbonate ions, F:egulalw elimination of feces
into small i nus
20
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http://www.youtube.com/watch?v=08VyJOEcDos
http://www.youtube.com/watch?NR=1&feature=fvwp&v=o18UycWRsaA
http://www.youtube.com/watch?v=yXCYHjbKenA&feature=related
http://nutrition.jbpub.com/resources/animations.cfm?id=1&debug=0
https://www.youtube.com/watch?v=rl4s1D4MGH8

SPOTLIGHT
ON THE LIVER

The liver, which weighs about 3 Ibs: stores glycogen; breaks down and
recycles red blood cells; aids in protein synthesis, hormone production,
and detoxification. The liver is thought to be responsible for up to 500
separate functions, usually in combination with other systems and

organs... So the questions is less, “What does the liver do?” and more,
“What *doesn’'t* the liver do?”

21
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' A BRIEF CONSIDERATION
OF FOOD AND NUTRITION
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* PROTEINS—Organic compounds that
contain large combinations of amino
acids

* 10 amino acids are non-essential
(can be synthesized by body); 8
amino acids are essential (must

be ingested)
* CARBOHYDRATES—Body’s preferred
source of energy

* Required for metabolism of
other nutrients

* Absorption mediated by insulin

* Digestion begins in the mouth by
way of salivary enzymes

WHAT IS FOOD MADE OF22

* FATS—Composed of lipids or fatty
acids; can range in consistency from
solid to liquid

* Saturated fats—lard, butter,
coconut oil, hydrogenated fats:
are solid at room temperature

* Unsaturated fats—seed and nut
oils, mono or poly; are liquid at
room temperature

* Alpha-linolenic acid (ALA), an
omega-3 fatty acid, and linoleic
acid (LA), an omega-6 fatty
acid, are considered essential
(must be ingested) because they
cannot be synthesized by
humans

23
FOOD, CONTINUED...

* VITAMINS—Organic compounds * MINERALS—Essential, nonorganic
essential for normal physiologic and compounds found in nature that
metabolic functioning body uses

* Most vitamins cannot be made by * Only needed in small amounts
the body and must be obtained ¢ Play a vital role in regulating
from diet many body functions

* Can be fat soluble or water * May be metals or non-metals
soluble

* Fat-soluble are stored by the
body: A, D, E, and K
* Water-soluble are not stored
and must be ingested
regularly: B and C
24
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FOOD, CONTINUED...

* WATER—Essential nutrient that

every part of the body needs

* Water-based fluids
surround every cell in the
body (except the outer
layer of the skin)

* All nutrients and wastes

travel through water-

* FIBER—Non-digestible matter,
essential to provide a
sensation of satiety, to move
nutrients through and out of
the system, to fuel biome

* Soluble (dissolves in
water): helps slow rate of

nutrient absorption

* Insoluble (cellulose):

based fluids Helps maintain bowel ph,
helps prevent
constipation.
25
REVIEW Answers Word
MATCH THE FOLLOWING...
Bank

* Component of food; Carbohydrates Pancreas

digestion starts in the

mouth... Protein
* Non-organic compounds Minerals ]

found in nature that the Fiber

body uses...

Polyp

* Non-digestible, essential Fiber

food Liver
* Detoxifies, produces i

» P Liver Carbohydrates

hormones, recycles red

blood cells Vitamins
* Pre-cancerous growth in the Polyp

colon \ / Minerals

26
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CONDITIONS OF THE DIGESTIVE
SYSTEM

... AND CONSIDERATIONS FOR MASSAGE

27
> UPPER GI DISORDERS > DISORDERS OF THE ACCESSORY
. . ORGANS
* Celiac disease X .
¢ Cirrhosis
* Esophageal cancer «  Gallstones
¢ Stomach cancer * Hepatitis
* Peptic ulcers ¢ Liver Cancer
* Gastroesophegeal reflux *  Pancreatic Cancer
Jheerdlar * Pancreatitis
. > OTHER DIGESTIVE SYSTEM
Gastroenteritis CONDITIONS
* Small intestinal bacterial ® Eating and emotional
overgrowth (pp. 419-20, disorders (pp. 194-7, Werner 6th
Werner 7th) and 211-14, Werner 7th)
> LARGE INTESTINE DISORDERS *Anorexia Nervosa
*Bulimia
* Colorectal cancer
¢ Candidiasis
* Diverticular disease
* Irritable bowel syndrome
28
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MASSAGE
REDUCES STRESS

Autoimmune digestive
disorders respond well to
massage. When the body is
under stress, digestion is a
low priority. Most of these
conditions involve spastic or
flaccid constipation,
indigestion, or gas.
Massage can help by
bringing parasympathetic
function on line and by
normalizing muscle tone.

' GUIDELINES FOR MASSAGE

RED FLAGS

Before massaging, eliminate
possibilities of serious
contraindications. Red flag
symptoms include severe
local pain, bloody stools,
anemia, bloating, and fever.
Refer clients to a physician.
Any new pattern of pain
that persists for two weeks
is also a reason for referral

to a physician.

Y NS

DON'T PRESUME
TO KNOW...

While we want to provide relief
our clients seek, we don’t want to
mask or reduce symptoms so much
that clients do not seek the
medical attention they need. Do
not perform massage when clients
have undiagnosed or unexplained
pain. “Spastic constipation is n\o/t
inherently dangerous, but colon
cancer is — and massage
therapists are not equipped to N
tell the difference.”

- /.
/! - N
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e A FEW IMAGES
RELATING TO CONDITIONS
— PLEASE BROWSE CHAPTER 8 IN WERNER <
Y NS ) Bt ).
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An image of abscesses
and a fistula, as may
form with Crohn
disease (affects the
Gl tract, but is

classified now as

Thickened
wall

Transmural
chronic
inflammation

Linear
ulceration

autoimmune).
Fistula into loop
of small bowel
£ Uninvolved
(skipped) area
Copyright @ 2009 Wolters Kluwer Health | Lippincott Williams & Wilkins
31
GASTROESOPHAGEAL

REFLUX DISORDER
(GERD)

Contents from the

stomach come back up
into the esophagus,

causing discomfort and

tissue damage. Diaphragm

Esophagitis
Erosive esophagitis

Esophagitis stricture

Incomplete closure
of/lower;esophageal
sphincter,

Stomach

Copyright @ 2008 Walters Kluwer Health | Lippincott Williams & Wilkins
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Peptic Ulcers and
Helicobacter Pylori

/ s/
/ v a
- 7
/ //
Duwenum e ] ot Willi. Wi
Jejunum
Copyright @ 2009 Wolters Kluwer Health | Lippincott Williams & Wilkins
Opening of

diverticulum

Copyright @ 2009 Wolters Kluwer Health | Lippincott Williams & Wilkins

Formation of Diverticula in the Colon

34
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A chronic condition of the liver
marked by degeneration of
cells, inflammation, and fibrous
thickening of tissue. It

is typically a result of alcoholism
or hepatitis.

From the Greek kirrhos,
meaning “tawny.” Huh!

CIRRHOSIS OF THE LIVER — A SYMPTOM, NOT A DISEASE

Regenerative nodules Fibrous septum

Fatty cyst —————

.

Fibrous septa Y‘//
)

2
Regenerative —

nodule

Necrotic area

Copyright @ 2008 Wolters Kluwer Health | Lippincott Williams & Wilkins
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ABDOMINAL SWELLING (EDEMA), CALLED “ASCITES,” OFTEN A
SYMPTOM OF ADVANCED LIVER DISEASE.

Copyright @ 2008 Wolters Kluwer Health | Lippincott Williams & Wilkins

Say “@'sitéz"

36
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YELLOW PIGMENT (BILIRUBIN) BUILDS UP IN THE BODY...

“JAUNDICE”

Copyright @ 2008 Wolters Kluwer Health | Lippincott Williams & Wilkins
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DRAWING OF A GALLBLADDER IN SITU, WITH SOME STONES
Intrahepatic
Stomach
Common
hepatic
duct
Gallbladder
Common
bile duct
Ampulla
Pancreas
Copyright @ 2000 Wolters Kluwer Health | Lippincott Williams & Wilkins
38
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GALLSTONES FILLING
A GALLBLADDER...

Copyright @ 2008 Wolters Kluwer Health | Lippincott Williams & Wilkins

Gallstones come in several
varieties. Some are formed from
cholesterol, some are mineral, etc.
Any gallstone can lodge in the
ducts that connect the gall bladder,
liver, and pancreas to the
duodenum. Gallstones are very
painful and can cause partial or
total blockage. Stones are typically
removed surgically or they are
broken up with sound waves. If a
duct from the pancreas is blocked,
it causes pancreatitis.

The 5 F's of gallstone risk: Fair,
Fat, Fertile, Female, and Family

History.
\/ 9 o
N’
g REVIEW...
~/ ASSOCIATED
ASCITES ABDOMINAL EDEMA LIVER DISEASE
GALLSTONES HARD MASSES THAT FORM IN EXCESS CHOLESTEROL;
THE GALL BLADDER; “LITHIASIS” MINERALS; PAIN; PANCREATITIS
CIRRHOSIS CHRONIC INFLAMMATION AND LIVER DISEASE, USUALLY CAUSED
SCARRING BY ALCOHOLISM OR HEPATITIS
FISTULA ABNORMAL CONNECTION IRRITABLE BOWEL CONDITIONS;
BETWEEN HOLLOW STRUCTURES INFECTION
GERD GASTROESOPHEGEAL REFLUX SPHINCTER MALFUNCTION; INDIGESTION”
DISORDER PAIN; ESOPHAGEAL EROSION
R
JAUNDICE YELLOW COLOR IN EYES AND LIVER DISEASE; BUILDUP OF
SKIN BILIRUBIN PIGMENT FROM
o\ / UNEXCRETED, DEAD RBC'S )
/! ~ N

40
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REVIEW... -
MOST IMPORTANT
CONSIDERATIONS FOR MASSAGE?
- \J J: vv\ /
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MASSAGE
REDUCES STRESS

Autoimmune digestive
disorders respond well to
massage. When the body is
under stress, digestion is a
low priority. Most of these
conditions involve spastic or
flaccid constipation,
indigestion, or gas.
Massage can help by
bringing parasympathetic
function on line and by

normalizing muscle tone.

’ GUIDELINES FOR MASSAGE

RED FLAGS

Before massaging, eliminate
possibilities of serious
contraindications. Red flag
symptoms include severe

local pain, bloody stools,
anemia, bloating, and fever.
Refer clients to a physician.
Any new pattern of pain
that persists for two weeks
is also a reason for referral

to a physician.

¥\

DON'T PRESUME
TO KNOW...

While we want to provide relief
our clients seek, we don’t want to
mask or reduce symptoms so much
that clients do not seek the
medical attention they need. Do
not perform massage when clients
have undiagnosed or unexplained
pain. “Spastic constipation is not
inherently dangerous, but colon
cancer is — and massage
therapists are not equipped to N

tell the difference.”

= ).
)! A\
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