DIGESTIVE SYSTEM
READING: Chapter 15



A) DIGESTIVE SYSTEM FUNCTIONS

1) Digestion = break food down into components for
absorption:
a) CAl O &iBiple sugars
b) Protein A amino acids
c) Fats A fatty acids and glycerol

2) Absorption of nutrients (into blood & lymph)
3) Temporary storage & elimination of wastes

4) Vitamin production in colon (bacteria)



B. GENERAL STRUCTURE

1) Alimentary Canal = the whole tube = approx. 30 ft. or 9 m
[o]gle

2) Accessory structures that secrete into AC: salivary glands,
pancreas, gall bl adder, | 1 ver

Pancreas

]

Large intestine <

Cecum
(of large
intestine)
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intestine)

lleum (of
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intestine) 3




B. GENERAL STRUCTURES

Parotid
salivary gland

Submandibular

Sublingual salivary gland

salivary gland

Esophagus

(Fig 15.1)

Mouth (salivary glands, tongue, palate, & teeth) A pharynx (throat) A esophagusA stor
small intestine (duodenum, jejunum, ileum) A large intestineA anus



C. CROSS-SECTION of intestine(4 layers)

1) Mucosa -at lumen surface
-produces mucous & absorbs nutrients...

2) submucosa -CT w/ lots of blood vessels (carry nutrients
away)

3) muscularis mucosa -2 layers of smooth muscle: *inner
circular
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C. CROSS-SECTION (4 layers)

4) Serosa -visceral peritoneum
-outermost layer
-serous membrane

-continuous w/ parietal peritoneum
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Parietal Peritoneum: -lines abdominal cavity

Fig 15.24

-folds in some places

Shier/Butler/Lewis, Hole's Human Anatomy and Physiology, 8th edition, Copyright © 1898, The McGraw-Hill Companies, Inc. All righte reserved.
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Folds in parietal peritoneum:

a) lessor omentum -attaches to lessor curvature of stomach &
liver

b) greater omentum -from greater curvature of stomach
-lies over the intestines (like an apron)

mesentary

o




D. ORGANS

1)Mouth - cheeks and lips

Mouth
Lip
Hard palate

Soft palate
Uvula
Palatine tonsils

Tongue

Vestibule
Lip

(Fig 15.5)




2) Tongue -muscular organ important for taste, chewing,
swallowing, and speech

-why are taste buds important?
-attached at front by frenulum (to floor of mouth)
-attached at the back by

piglottis
Lingual
tonsils

Palatine
tonsil

Papillae
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3) Teeth - mechanical breakdown of food

a)fbaby t ededidhows teeth or primary teeth
-appear ~ 6 months and fall out ~ 6 years
-dental formula = 2-1-2

2 Incisors
1 canine (cuspid) pm
2 molars |
total = 20 teeth

P

Prlmary and

Secondary
Teeth




3) Teeth

b) permanent (secondary) teeth
-adult dental formula = 2-1-2-3

2 Incisors

1 canine (cuspid)

2 premolars (bicuspi O uenia  Secondary
3 molars ' Bicuspids (premolars)

total = 32 teeth

Molars

v /Molars

Bicuspids (premolars)

Incisors



Each type of tooth has a special

Tunction

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Secondary Teeth—Anterior View

Cuspid Lateral incisor Central incisor First premolar Second premolar

Copyright Biophoto Associates / Photo Researchers



3) Teeth

-coated with enamel
-bacteria make acid A breaks down enamel A dental

caries Cuspid Tooth

Enamel
Dentin
Pulp cavity

AN
<“—w—Gingiva

i kﬁ Alveolar process

Root canal
Periodontal

ligament (Flg 15_9)

Cementum
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4)Salivary Glands (3 pairs in mouth)
1) parotid -biggest
-near masseter muscle

-saliva A ductsA mout hewhat t
gland?

2) submandibular gland

3) sublingual

Parotid duct _ /8 DAL\ C IR 7/

Parotid gland—" X, A _Sublingual
WANY// gland

Masseter muscle” ~ WY/ ‘ Submandibular

Submandibular duct

gland | Mandible




4)Salivary Glands

-all 3 make saliva:

-almost 99% H,0
-mucous (function?)
-enzymes = salivary amylase

starchbalivary amylase  maltose

16



5) Pharynx -the throat
-common chamber for digestion & respiration
-bolus moves into pharynx when we swallow

-can be divi deddoyout o 3
remember?

Mouth and Pharynx (2)

Opening of auditory tube
Soft palate

Nasopharynx
Oral cavity
Uvula

‘ Oropharynx
s —— Epiglottis

Laryngopharynx

Esophagus

Trachea -




6) Esophagus -100 tube from pharyn
-lined with epithelium
-separated from stomach by cardiac sphincter
-sphincter prevents acid reflux

Muscular

o el

”

pyright Ed Reschke



A Swallowing is subconscious & conscious

Bolus moves to back of pharynx
Bolus touches senslory receptors
Swallowing center in medulla oblongata is activated
Soft palate closes rl1asopharynx
Larynx moves up & presses epiglottis blocks trachea .

Vocal cords close

Peristaltic wave begins to stomach
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Swallowing
Reflex—Step 3
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Swallowing
Reflex—
Step 4

Esophagus
Peristaltic wave
Food mass




/) Stomach-iJo shaped organ, -~
(empty)
-rugae = folds (why are these folds important?)
-storage sack for food

very |1 ttle absorption

-<cardiac sphincter at
| ori c sphincter at

Esophagus | —%—Fundic region

' \ of stomach

Cardiac region )
of stomach

stomach

Pyloric canal

Pyloric region
of stomach
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Stomach Muscle Fibers

/Esophagus\
/7

7 SN
w v ﬁ AN
W ‘

Circular fibers
Longitudinal fibers

-3 muscle layers in the stomach
-alternating contractions to churn & mix chyme
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1y

2)

3)

4)

Stomach Secretions

pepsin = enzyme that breaks down proteins to
polypeptides

HCIl = -creates an acidic environment (pH = 2.5)

-pepsin works really well in an acidic
environment

-provides protection against pathogens
mucous - why Is this important?

gastrin  -hormone released when we see, smell, taste
food

-stimulates production of &

-when stomach is emptied, gastrin productios
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Gastric Juice Secretion

1. Parasympathetic
preganglionic

| nerve fiber 4. Gastric stimulates

glands to release
more gastric juice

3. Impulses stimulate
the release of gastrin

postganglionic

impulses stimulate

the release of gastric
juice from gastric glands




ULCERS

-1 f mucous doesnoOt protect sto
-Major cause = bacterium (Helicobacter pylori)
-Other contributing factors: -smoking

-alcohol

-stress

Bleeding Ulcer = sub-mucosa has been invaded

Perforated Ulcer = acid eaten all the way through (very serious,
deadly)

Duodenal Ulcer = in duodenum (common b/c no acid nratection)

-Treated with pharmaceuticals (surgery = rare)



staple Line
(may come apart)

This is a type of
stomach stapling
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8) Small Intestine (3 portions)

Function = digestion & absorption of nutrients

1) Duodenum -first curve under stomach, about 12 inches long
2) Jejunum -middle portion, ~ 8 ft. long
3) lleum -end potion, ~ 12 ft. long

-lleocecal valve (flap-like) guards exit to Ig. Intestine

-severe vomiting = void contents of stomach & sml.
Intestine only

Small Intestine
Stomach

>
Duodenum ——

Ascending colon

Cecum

What structure prevents twistinb? iecanier 7\ 't
Ileum—/




Small intestine wall iIs modified to increase surface
area.

1) Plicae circulares = large folds
2) Vvilli = small finger-like projections
3) microvilli = brush border on the villi  |EGG_G_—

Goblet cell

Nucleus

Plicae Circulares _.Intestinal Villus
1&\ ) Simple columnar
‘ : epithelium

Lacteal

Blood capillary network

Intestinal gland

Circular muscle 2\ Arteriole
Longitudinal muscle . Venule
Serosa :
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Nutrients Absorbed In Small Intestine
-primary site for absorption:

si mple sugars & AAOGSsS Dby act.i
capillaries

-fatty acids & glycerol by diffusion into lacteals
-fat soluble vitamins (ADEK) follow fats
-water absorbed by osmosis

-water soluble vitamins move with water
o Intestinal Villus

Simple columnar
epithelium
Lacteal

Blood capillary network

Intestinal gland

Arteriole
Venule




Digestive Processes in Small Intestine
(some enzymes are made here)

Starch is broken down into maltose by what enzyme?
Where?

maltase .

Maltose glucose + glucose
sucrase :

Sucrose glucose + fructose
actase .

Lactose glucose + 36

Nnalartnen



More Digestive Processes in Small Intestine

pepsin
Protein > polypeptides

trypsin
Polypeptides - dipeptides

aminopeptidase
Dipeptides > amino acids

But, most of the digestive enzymes come from the 37




9) Pancreas

-next to the stomach & duodenum

-has endocrine functions (hormones) & exocrine (enzymes)
functions

Pancreas and Duodenum (1)

Duodenum _
X Pancreatic
1“}7Common bile

Hepato-/ %
pancreatic |*
ampulla Hepato-

pancreatic Head of pancreas
sphincter

(review anatomy)




Substances made by the pancreas: (4 enzymes)
pancreatic amylase: breaks down starch A maltose
pancreatic lipase: breaks down fats A fatty acids + glycerol

trypsin & chymotrypsin: break down polypeptides A
dipeptides

sodium bicarbonate (baking soda): neutralizes HCI

-Where does HCI come from?

1 f there 1 sndot enough sodiu
happen?
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Does the pancreas released enzymes all the time?

Pancreas and Duodenum (1)
Duodenum \, : t.
jk‘y%mmon bile Pancreatic

pancreatic |

ampulla Hepato-
pancreatic
sphincter

Enzyme release is controlled by hormones
made by the duodenum in response to chyme

40



What hormone regulates secretions
from the stomach?

Gastrin

41



Pancreatic secretions are regulated by the
hormone SECRETIN

Copyright & The McGraw-Hill Companies, Inc. Permission required for reproduction or dispiay.

Regulation of Pancreatic Secretion

o 5. Pancreatic juice,
1. Acidic chyme high in bicarbonate
enters duodenum ions, neutralizes

acidic chyme
: 4. Pancreas
2. Secretin i secretes
released into 75 7 ) Pancreatic
bloodstream juice

from
intestinal
mucosa

3. Secretin
stimulates ¥
pancreas



10) Large Intestine

cecum A ascending c A transverse ¢ A descending c A sigmoid ¢ A rectum .

Appendix attached to cecum
-lymph tissue
-inflammation = appendiciti
-removed surgically (why?)




