. Digestive System .




Digestion

Intake and assimilation of nutrients |
Elimination of waste

Hating

Food behaviors can become
Required physically Just as addictive as any other
Dpleasurable activity.

Pleasurable
Social

Emotional
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The pharynx,
located just
behind the mouth,
receives the bolus

. from the mouth.

Bolus is the food
that has been
chewed, chemically

broken down, and
mixced with water.

Organs of the Digestive System fie
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Oral cavity (mouth) =
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Liver Stomach

Gallbladder Spleen

Right colic (hepatic) flexure Pancreas (behind stomach)

Duodenum (first portion Left colic (splenic) flexure

of small intestine) Transverse colon (cut)

Ascending colon c
9 Descending colon

Teniae coli Jejunum (second portion
. of small intestine)
Appendix \
lleum (third portion
Rectum | of small intestine)
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Digestive Organs

Mouth
Pharynx
Esophagus
Stomach
Small intestine

90% ot food absorption

occurs in small intestine

Pancreas

Liver
Gallbladder
Large intestine

Nerves




The liver metabolizes protein, breaks down fatty acids, and
removes glucose from the blood. 1t also secretes bile, stores
vitamins, detoxifies the blood, and destroys old blood cells.




Digestion

Ingestion Digestive juices and enzymes
Digestion Saliva
- (Gastric juice
Absorption }. =
AN Pancreatic juice
Elimination

Lipases

Intestinal enzymes

Peristalsts is the rhythmic contraction of smooth muscles that propels

food through the digestive systen.




In this diagram, the size of the arrow
indicates the amount of absorption of a

. particular substance at that site.

Sites of Absorption
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Summary of Digestive Function

Mouth Salivary glands

Breaks up food particles / Saliva moistens and

Assists in producing lubricates food
spoken language Amylase digests

polysaccharides
Pharynx
Swallows
Esophagus I
Transports food ?
Eer Stomach

Breaks down and builds up
many biologic molecules

Stores vitamins and iron

Destroys old blood cells

Destroys poisons

Bile aids in digestion

Stores and churns food

Pepsin digests protein

HCI activates enzymes, breaks
up food, kills germs

Mucus protects stomach wall

Limited absorption

Gallbladder ———— |
Stores and concentrates bile

Pancreas

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

Lipase digests lipids

Small intestine

Completes digestion

Mucus protects gut wall

Absorbs nutrients and water
Peptidase digests proteins
Sucrase digests sugars

Amylase digests polysaccharides

Large intestine

Reabsorbs some water
and ions

Forms and stores feces

Anus
Opening for elimination Rectum
of feces Stores and expels feces




(€ iric Aeld Cyele

Steps 2-3. Six-carbon
substrate is converted to
five-carbon substrate,
giving off CO, and
high-energy electrons
carried off by NADH.

Transition reaction.

Pyruvic acid is converted to
acetyl, giving off CO, and
high-energy electrons carried
off by NADH.

Step 1. Acetyl, carried by
coenzyme A (CoA), combines
with four-carbon oxaloacetic
acid to form citric acid.

Y

Y

Y

Steps 7-8. Additional

Step 4. Five-carbon
substrate is converted
to a four-carbon
substrate, giving off
another CO, and
electrons carried

off by NADH.

Y

Step 5. Chemical
energy is transferred
out of the cycle to ATP.

Y

Step 6. High-energy
electrons are carried
away from the cycle
by FADH,.

electrons leave the
cycle, carried by
NADH. Oxaloacetic
acid, the end product,
can be recycled when
CoA brings another
acetyl group.




The citric acid cycle (Krebs cycle) is the main pathway by
which food energy is released by cells to manufacture their
own energy-rich adenosine triphosphate (ATP).

The citric acid cycle is a complex transformation process. The
end result of many chemical reactions is energy for cellular
function.




Nutrition

Poor nutrition: effect on general health
Good nutrition: diet high in
Vegetables
Grains
Legumes
Fruit (fresh, clean, from good soil)

Avoid excess fats and sugars.

Dietary recommendations vary according to a number of factors, including
genetic predisposition, age, and health.




Main Food Groups

Proteins
Carbohydrates
Lipids
Vitamins

Minerals

Proteins break down into amino acids, which the body then absorbs.
Proteins are the chief structural components of the bod.

Where can you get necessary dietary fats?
Nuts, seeds, oil, and animal products.




Metabolic Rate

Calculating BMR depends on:
Size (height and weight)
Sex (men have > BMR than women)

Age (younger = > BMR) -

Thyroid hormones

Body temperature
Drugs (can stimulate or depress BMR)

Total metabolic rate = energy used by body in a given time

BMR is approx 55-60% of total MR

- - R e




BMR is an acronym for basal metabolic rate; it refers

to the smallest amount of energy that must be expended
to sustain life.

The body attempts to maintain a state of energy
balance; its energy input should equal its energy output.




Pathologic Conditions

Constipation

Hemorrhoids

Gastroenteritis

Reflux esophagitis (gastroesophageal reflux)
Peptic ulcer disease

Appendicitis

Hernia




Common signs and symptoms of peptic ulcer disease

Heartburn or burning pain, vomiting brownish-black material or
passing dark stools, tenderness of epigastric region, nausea, weight
loss, and decreased appetite.

A hernia is a protrusion of soft tissues through a tear or weak
spot in a muscle wall.




Pathologic Conditions

Malabsorption and intolerance syndromes

Irritable bowel syndrome
Inflammatory bowel disease
Diverticular disease

Cirrhosis

The image shown here depicts the
Dhysiologic signs and symptoms of cirrhosis.

The most common cause of cirrhosis is

Alcoholism.

Esophageal
varices

Hobnail
liver

Skin
hemorrhages

Edema

Mental confusion,
drowsiness

Breast enlargement
in males

Abdominal
‘ stention

Testicular
atrophy




Pathologic Conditions

Gallbladder disease
Obstructions

May be caused by adhesion, hernia, tumors, volvulus

Cystic fibrosis

Pancreatitis .

Colon cancer

Stomach cancer




Common signs and symptoms of gallbladder disease

Pain in the right upper quadrant of the abdomen,
often radiating to the right scapula or upper back,
nausea and vomiting, and fever.




Colon Flow/Massage Application

The practitioner should take
appropriate precantions to o

(steps 1-3)

Ak Begin here
SN (step 4)

End here ]
(step 4) b

maintain sanitary practice as

Begin here
(see steps 1-3)

many gastrointestinal diseases
are bacterial or viral and are

contagions.

All of the manipulations
shown here are directed in a
clockwise fashion.




Urinary System and
Fluid Electrolyte Balances

|
|
|




Urine passes out of the
kidneys through the ureters
and 15 stored in the bladder
until it is expelled through

the urethra.
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Functions ot Urinary System

Conservation of water

Maintenance of normal electrolyte concentration
Regulation of acid-base balance

Regulation of blood pressure

Activation of vitamin D

The kidneys reabsorb about 99 percent of the filtrate, leaving about

1 percent to be excreted as urine




Organs of the Urinary System

Kidneys
Kidneys are major homeostatic device of body
Utetets
Urinary bladder
Urethra

Male urethras are longer and are used to pass semen in addition to urine.
Females are predisposed to UTIs because of the close proximity of the

urethra to the anus.




Urinary Function

- —— —
- A

In terms of weight, the
human body ranges from
40 to 60 percent water,
mostly in intercellular

The images shown here
Dprovide the distribution of
total body water and the
role of coengymes in

Interstitial fluid

Intracellular fluid
66%

transferring chemical
energy.




Water Balance

=OSP52d Functions of Water in Human Physiology

e Water provides a medium for chemical reactions.

e Water is crucial for the regulation of chemical and bio-
electric distributions within cells.

e Water transports substances such as hormones and
nutrients.

e Water aids in oxygen transport from lungs to body cells.

e Water aids in carbon dioxide transport from body cells to
lungs.

e Water dilutes toxic substances and waste products and
transports them to the kidneys and the liver.

e Water distributes heat around the body.

Input of water and electrolytes must be balanced by output.
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Other Urinary System Factors

Hydrostatic forces |

Osmotic pressure

Antidiuretic hormone (ADH) regulates body fluid volume,
extracellular osmosis, and many other areas

Osmoreceptors
Stimulated by dehydration
Connected to thirst response

Baroreceptors




The mechanisms that regulate body fluids are centered in the
hypothalamus, which also receives input from the digestive
tract that helps to control thirst.

If the body is short of fluid intake (as during sleep), the

urine is concentrated, so it is darker and low in volume.

When an individual is overhydrated, the urine ts diluted, so it
i5 pale or colorless and high in volume, and ADH is absent.




Electrolyte Balance

Sodium

Potassium

Calcium Sodium balance plays an important role in

Magnesium the exccitability of muscles and nenrons; it
: 15 also crucially important in regulating

Chloride fluid balance in the body

Phosphate

Sulfate

Bicarbonate




Pathologic Conditions

Clinical problems with fluid balance: dehydration and edema

| NORMAL WEIGHT |

— Thirst

B e‘fz.dej 710 f bd ”Z.ﬂ g ENoU g b 2 Stronger thirst, vague discomfort and sense of oppression, loss of appetite

Increasing hemoconcentration

Z]/dl‘@?’; ]/]/bdf OZber 4 |- Economy of movement

Lagging pace, flushed skin, impatience; in some, weariness and
sleepiness, apathy; nausea, emotional instability

conditions can debydrate

the body?

G | Tingling in arms, hands, and feet; heat oppression, stumbling, headache;
fit men suffer heat exhaustion; increases in body temperature, pulse rate,
and respiratory rate

Labored breathing, dizziness, cyanosis (bluish color of skin caused by
poor oxygen flow in body)

8 — Indistinct speech
Increasing weakness, mental confusion
Dldrf"beél, f@ﬂ@?’@ WOWZZ‘Zﬂg, 10 — Spastic muscles; inability to balance with eyes closed; general

Dehydration weight loss (% initial weight)

incapacity
Delirium and wakefulness; swollen tongue

&X'Ce\f.fl.ﬂe ‘S‘wedi‘z’ﬂg) Circulatory insufficiency; marked hemoconcentration and decreased

blood volume; failing kidney function

bleedz.ﬂg) dﬂd j%rgjﬁd/ Shriveled skin; inability to swallow

15 |— Dim vision
Sunken eyes; painful urination

~ Deafness; numb skin; shriveled tongue
removal of body fluids. Sifened oyl
Crackled skin; cessation of urine formation
20 Bare survival limit

DEATH




Edema Test

To test for edema, apply steady pressure of the thumb to the lower leg for 10
to 20 seconds. If a depression remains, fluids are being retained.




Pathologic Conditions

Urinary tract infections
Bladder infections (cystitis)
Pyelonephritis
Incontinence

Kidney stones
Obstruction
Glomerulonephritis

Kidney failure (renal failure)

Kidney stones are small
crystalline substances that
develop in the kidney; most
are caleium. They are brought
on by debydration.




Indications/Contraindications
for Therapeutic Massage

General contraindications exist for anyone with kidney disease.

May be useful for pain and stress management, but only with

medical supervision
Massage contraindicated in acute infections .

Supervised massage may be used for chronic infections.

Massage useful for incontinence




Therapeutic massage tends to increase blood volume through the
kidneys by way of mechanical and reflexive processes.

In healthy individnals, massage therapy supports the filtration

process.
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