The Digestive System

Interesting Factoids

A. You eat about 1,100 pounds of food a year.

B. You produce about 1.7 liters of saliva each day.

C.Your stomach can hold about 1.5 liters of food.

D.About 12 liters of food passes through your digestive
system each day, but only 100mL is lost as feces.

E.You've got about 400 species of bacteria in your colon.

F. The stomach digests all of its contents in 2-6 hours.

G.The volume of an individual flatus is 15-35 mL.

H.Most people pass about 200-2,000mL of gas a day in 13-
14 passages.

|. Farts are composed of O,, N,, CO,, H, and CH, (methane)

Major Concepts Overview Grid

Functions

A. Ingestion — taking in food

B.Digestion — breaking down food

C.Absorption — getting nutrients into the bloodstream
D.Excretion — rid of indigestible wastes


http://teachertube.com/music.php?music_id=7364
file://///mpsfs01/staff/mjohnso4/COURSES/anatomy/Semester%20B/digestive%20system/Notes%20&%20PowerPoints/The%20DIGESTIVE%20&%20EXCRETORY%20SYSTEMS%20Intro%20Notes2014.pptx

Ill.  Major Divisions (2)
A. Alimentary Canal (aka. Gastrointestinal Tract)
1. Long tube that runs through body
2.Digestion & Absorption of food
3. Mouth = Pharynx = Esophagus = Stomach -
Small Intestine > Large Intestine = Rectum = Anus

B.Accessory Digestive Organs
1. Aid digestion chemically and/or mechanically
2. Pancreas, Liver, Gall Bladder, Salivary Glands, Teeth



IV. Structures of the Alimentary Canal (fig 14.3/p415)
A. Four basic tissue layers from esophagus - large intestine

1. Mucosa P
a. Inside layer ‘
b.Simple columnar

epithelium

=~ Longitudinal muscle laye
o Circular muscle layer

2.Submucosa
a. Beneath mucosa
b.Soft connective tissue
c. Blood vessels, nerve endings, lymph structures

3. Muscularis Externa
a. Circular & longitudinal smooth muscle
b. Peristalsis
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http://www.youtube.com/watch?v=o18UycWRsaA

4.Serosa
a. Outermost layer
b.Single layer of fluid-producing cells

Quick Trip through the Alimentary Canal

A. Mouth (oral / buccal cavity)
1. analysis, lubrication, mechanical & chemical digestion

2. amylase — enzyme that starts to break down carbs
3. tongue mixes food & saliva
4. portion of swallowed food called a “bolus”


https://www.youtube.com/watch?v=bgkhPnF-vyc

B. Pharynx
1. back of throat before splitting
into esophagus & trachea
2. common passageway for
food, fluid, air | |
3. peristalsis begins here i cooun

Sagittal View
From Left Side

C. Glottis & Epiglottis
1. glottis — opening to larynx (windpipe)
2. epiglottis — flap of cartilage that covers glottis during
swallowing to prevent choking.

D. Esophagus
1. 10-inch stretchable tube
to stomach.
2. cardiac sphincter muscle
at end closes off stomach.

Pharynx

Tongue

Sphincter

Trachea

Esophagus

Sphincter



https://www.youtube.com/watch?v=o18UycWRsaA
http://www.snotr.com/video/10983/X-Ray_vision_of_a_person_eating__amp__drinking

E. Stomach
1. Storage area for mixing and digesting food.

2.Regions of the stomach:
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3. Folds in inner stomach lining called “rugae” increase
the surface area for nutrient absorption.

4.Third layer of oblique muscle to mix food better.



5. “Gastric Juice”
a. 2-3L/day
b.Break food down into “chyme”
c. Mix of chemicals:
e HCI

cidic environment activates enzymes

mach lined with

*Harvesting Power from the Gut

e Pepsin — enzyme that digests most proteins.

e Rennin —digests milk proteins.

6. Gastrointestinal Reflux Disease
a. Stomach contents leak into esophagus.
b.Can cause a stricture.

c. Treat with proton-p
Inhibitor (PPI) drugs.
EX) Prilosec

7. Ulcers

*Alexis St. Martin’s famous
gastric fistula

*Stomach Submarine



http://upload.wikimedia.org/wikipedia/commons/1/16/Peptic_stricture.png
http://www.sciencefriday.com/segments/harvesting-power-from-the-gut/
Gastric%20Fistula.ppt
http://www.npr.org/sections/health-shots/2017/01/29/511649100/this-tiny-submarine-cruises-inside-a-stomach-to-deliver-drugs




7. Vomiting
a. Your body’s way of getting rid of something it
doesn’t like!
b.From sickness or self-induced

e From sickness:
1) Nausea Phase — that queasy feeling
2) Retching Phase — abdominal muscles and
diaphragm contract a few
times.
- increased salivation to
protect tooth enamel.

3) Expulsive Phase —deep breath, then
epiglottis closes.
-abs contract violently
-decreased abdominal
pressure and released
endorphins lead to feeling
of relief.

e Self-Induced (gag reflex)
o Sensory nerves in back of throat (pharynx)
send message to brain stem.
o Message sent back to start at step #3.



8. Hunger & Satiation
a. Hunger — the trigger to eat:

Decreased blood sugar levels

v

Increased production of certain hormones

v

Hormones cause stomach to contract
(“hunger pangs”)

b.Satiation — the trigger to stop eating:

Stretch receptors blood chemistry
In stomach (sugar, insulin, fats)

Hypothalamus

Hypothalamus |
\




10. Bariatric Surgeries

Gastric Band GaRstric Bypass Stapling




E. Small Intestine

1.22-23 feet long / 1 inch diameter

2. Final digestion

3. Most of the nutrient absorption
*villi (tiny fingerlike projections) increase the surface
area to absorb more nutrients.

Intestine

(Really BAD diet idea!)



TAPEWORM%20PILLS.ppt

4. Three subdivisions of the small intestine:

a. Duodenum
e Neutralizes stomach acid
e Receives enzymes from gall bladder and
pancreas
e Coats chime bolus with mucous

b.Jejunum / \

e specific nutrient

_ Duodenum
absorption

e Coated with villi

Jejunum

[leum
c. llium

e Final absorption \

© Healthwise, |

5.Common Disorders: Hernia

Weak abdominal layer

Inguinal Hernia



G.Large Intestine

1. 5 feet long / 3 inches diameter

2. Dries out indigestible wastes

3. Five subdivisions:
a. Appendix

b.Caecum
c. Colon (ascending, transverse, descending
d.Rectum
e. Anal canal
¢ Involuntary internal sphincter (smooth muscle)
e Voluntary external sphincter (skeletal muscle)

4. Common Disorders: Diarrhea, Constipation, Appendicitis



Here it is: The BRISTOL STOOL CHART!!!

Bristol Stool Chart

[~ ) @ Separate hard lumps, like nuts
Type | 0 (hard to pass)

Type 2 “ Sausage-shaped but lumpy

Like a sausage but with cracks on
ee:

Like a sausage or snake, smooth
Tped and soft

@B @ Soft blobs with clear-cut edges
Type 5 f‘ @B (passed easily)

Troe 6 ~ Fluffy pieces with ragged edges, a
P mushy stool
Watery, no solid pieces.
Type 7 ’ Entirely Liquid

World’s Largest COPROLITE!!!

SPECIAL TREAT

Beaker #1: 60mL glue + 60mL rinse water...and mix.
Beaker #2: 60mL water + 1g borax in flask...and mix.
Pour beaker #2 into beaker #1... mix, knead and ENJOY!!!



http://www.npr.org/sections/krulwich/2014/07/23/332058171/an-animal-makes-a-10-000-deposit-but-not-at-the-bank

VI. Accessory Organs
A. Teeth
1. Mechanical digestion
2. Two sets in lifetime
a. Deciduous
e 6 mo—12yrsold
e 20 total
e Last 6-12 years
b. Permanent

e 32 total

Adult 21-25 years old\

. Permanent
Central incisor [] second premolar {bicuspid) '(:adlt.l:;t)
Lateral incisor First molar ee

[E cuspid (canine) [ second molar

First premolar (bicuspid) Third molar /

Child 2-5 years old

[ centrat incisor
Lateral incisor
- Cuspid {canine)
[ First motar
- Second molar

Deciduous
(milk) teeth

permanent
teeth

Tooth Anatomy
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B.Salivary Glands
1. Saliva sticks chewed food into a bolus
2. Amylase (enzyme) starts to digest carbohydrates
3. Three sets of glands:
a. Parotid — side of face anterior to ears
b. Submandibular] empty saliva into
c. Sublingual floor of mouth

Sublingual gland

Submandibular

gland



C. Liver
1. Largest gland in body
2. Makes bile — yellow/green fluid that emulsifies fats.

! Coronary /

R 8 = Eust breaks fats down}

does not digest them

Falciform
Ligament

Ligamentum
Teres

Gallbladder

E2008 WebMD, LLC.

3. Common Disorders: Jaundice, Hepatitis



D.Gall Bladder
1. Small sac under liver
2. Stores liver’s bile when not needed
3. If stored too long, bile may crystallize to form “stones”

Bile ducts

Common hepatic duct

Extrahepatic bile
duct

Pancreas
“Pancreatic

duct .

/‘ P



E. Pancreas

1. Gland that produces hormones such as insulin.

2. Also produces enzymes called pancreatic juice that:
a. Empty into duodenum on small intestine
b.Digests almost anything, especially fats (Lipase)
c. Has basic pH to neutralize stomach acids

3. Common Disorders: Diabetes, Pancreatitis

Head of Pancreatic

Common bile duct pancreas dut Lobule

Body of
A\ pancreas

Small intestine
(duodenum)



VIl. Nutrition

A. Nutrient — substance in food used for growth,
maintenance, repair of body.

B. Six types of nutrients:
1. Carbohydrates
e almost all from plants
e sugars for quick energy
® CgH1o06

2. Lipids
e “fats”; saturated (animal products) &
unsaturated (plant products)
e Cholesterol

3. Proteins

e supply amino acids for body growth and
maintenance

e animal products are best source; some plant
products have some protein

e longer-lasting energy source

4. Vitamins
e organic nutrients needed in small amounts as
coenzymes (catalysts for reactions in body)
5. Minerals
e inorganic materials
e 7 ofthem: Ca, P, K, S, Na, Cl, Mg



6. Water
e 60% of the volume of food
e only survive 3 days without it

VIIl. Metabolism
A. The total of all the chemical reactions happening
in your body.
B. Most of these reactions use energy.
C. Basal Metabolic Rate (BMR)
1. the minimum number of calories needed to keep a
resting individual alive for 24 hours.
2. things that can change your BMR:
-age (lowers as you get older)
-height (tall people have higher BMR)
-pregnancy (higher BMR)
-stress (raises BMR)
-temperature (hot & cold raise BMR)
-starvation (lowers BMR)
-body fitness (lean muscle raises BMR,
fat tissue lowers BMR)
D. Formulas for calculating BMR:

Males=66+(13.7(weight/2.2))+(5(height in inches*2.54))-(6.8*age)

Females=655+(9.6(weight/2.2))+(1.7(height in inches*2.54))-(4.7*age)



Example: Joe weighs 150 pounds, is 5'6” tall, and is 21 years old.

BMR=66+(13.7(150pounds/2.2))+(5(66inches*2.54))-(6.8*21years)
=66+(13.7(68.18))+(5(167.64))-(142.8)
=66+934.066+838.2-142.8

=1695.5 calories per day

BMI Calculator: http://apps.nccd.cdc.gov/dnpabmi/



http://apps.nccd.cdc.gov/dnpabmi/

IX. Starvation

A. The Process of Starvation = Resource Re-Allocation
1. First three days: Energy resources maintained by...
e glycogen stored in liver converts to glucose (hours)
e fats decompose into fatty acids for energy

2. Day 4 — next few weeks: Autophagy & Catabolysis
e liver starts turning proteins into ketones for energy
e skeletal muscle is main source of these proteins

3. 8-12 weeks:

proteins essential for cellular functions are used for energy

death usually occurs from disease (weakened immune system) or
cardiac failure.

B. Effects of Starvation
1. Short-Term:

difficulty concentrating & making decisions

fatigue & irritability

constipation

dry skin & brittle hair

irregular heart beat

anemia

bone demineralization

“Starvation Mode” = calorie hoarding = weight gain
Losing muscle = lower metabolism = weight gain

2. Long-Term (beginning at ~20% body weight loss):

Cardiovascular Disease: weak heart; irregular beat

Kidney damage as they are trying to process the extra protein
being broken down for energy

Brain can only run on glucose (not amino acids, ketones or fatty
acids) so lack of these could result in permanent brain dysfunction
or coma

Death occurs at a loss of ¥40% body weight



The Excretory System

Function Structures

Role in Homeostasis

Removal of
nitrogenous wastes
and other toxins from
the blood.

e Kidneys

e Ureters
Returning the proper
amounts of water and e Urinary Bladder
other substances to

the blood.

Regulation of the
blood’s volume and
chemical make-up.

Structures of the Excretory System
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Kidney Structure

Calyx

Renal vein —=

> Renal pelvi

Y e < enal pelvis
Renal —— s >
nerve: O A

f-

Renal artery 5~ /

Medullary Pyramid

Renal column

Ureter

rt
Capsule SeOr

Urine Formation

1. Filtration — water, salts, glucose, urea (nitrogen compounds)
and some drugs are filtered from the blood into
the kidneys.

-- blood cells and proteins are too large to be
filtered out.

2. Reabsorption — water and glucose is reabsorbed back from
the kidneys into the bloodstream.

3. Secretion — hydrogen and potassium ions are re-filtered back
into the kidneys to adjust blood pH.



Good

3

Good

Fair

Dehydrated

Dehydrated

Very Dehydrated

Severe Dehydration

Disorders of the Excretory System

Disorder

Cause

Treatment

Urinary Tract Infection (UTI)

Bacteria invade the ureters
and bladder

Antibiotics

Renal Failure

The kidneys stop working

Dialysis 3-4 times per week
to remove and filter blood

Kidney Stones

Dehydration and build-up of
minerals filtered from blood

Pain medication, shock wave
therapy, surgery

Renal pelvic

Upper ureteral

Calyceal
stone

stone

stone



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj25enB87LSAhWH7IMKHWXeBS0QjRwIBw&url=http://lensreveiw.com/ziwa/protein-shake-yellow-urine-kuha.php&psig=AFQjCNHCo1II6pPo_tukEwNZA92gAlXbTQ&ust=1488375102253436

