BIO 2402 - Human Anatomy & Physiology
Week 11
Hi everyone! I hope your second exam went well! This week we are going to be looking
at the digestive system. I have broken things down into the anatomical portions of the
digestive tract, and then placed important hormones and enzymes into charts. This
chapter is heavy on memorization, so make sure that you take adequate time and use
flashcards! Please let me know if you have any questions!
Remember that the Tutoring Center offers free individual and group tutoring for
this class. Our Group Tutoring sessions will be every Wednesday from 6:00-7:00
PM CST. You can reserve a spot at https://baylor.edu/tutoring.
KEY TERMS: Stomach phases, bile pathway, Pancreatic enzymes, Brush
border enzymes, hormones
1. Stomach
a. Fundus
b. Corpus/Body
c. Antrum/Pylorus
i.
Rugae: increases
SA/V
ii.
Retropulsion:
promotes digestion,
regulated by
pacemaker cells in the
longitudinal layer

Phases of Stomach Digestion
Phase

Mechanism

Function

Cephalic: preps stomach
for food

Neural; submucosal plexus

Release of mucus,
enzymes, acid, and gastrin

Gastric: promotes
secretion

Neural; short reflex
Hormonal; release gastrin
& histamine as stomach
fills

Increased acid and
pepsinogen production and
motility waves

Intestinal: controls rate of
chyme entry into
duodenum

Neural; short reflex
Hormonal; stimulation of
CCK, GIP, and secretin
and gastrin

Decreased stomach
activity
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2. Mouth

3. Tongue: skeletal muscle
a. Tongue papillae
i.
Taste buds
b. Lingual Lipase: breaks down trigly → monogly & free fatty acids

4. Esophagus: connects pharynx to stomach
a. Covered by adventitia
b. Cardiac Orifice: entrance to stomach
i.
Gastroesophageal/cardiac sphincter: smooth muscle surrounding orifice, helps
keep food in stomach

5. Liver
a. Right Lobe: largest
b. Left Lobe
i.
Liver Lobules: functional unit
1. Sinusoids
2. Central Veins
3. Hepatocytes
4. Kupffer Cells
ii.
Bile: Alkaline
1. Bile salts: aids with emulsification of fats
2. Cholesterol
3. Lecithin
4. bilirubin
Bile canaliculi → Bile ducts → Hepatic
duct + Cystic duct → Common bile duct
→ hepatopancreatic ampulla/ampulla of
Vater

6. Colon: Primarily water & vitamins
reabsorption
a. Structure
i.
Taenia Coli: longitudinal
layer
ii.
Haustra: bulges due to
taenia contractions
iii.
Intestinal Glands: mucus
iv.
Epiploic Appendages:
adipose tissue deposits on
the surface of the colon
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b.
c.
d.
e.

Ascending
Transverse
Descending
Sigmoid
i.
Feces: refractory materials, bacteria, & mucosal
1. Hydrogen Sulfide & Methane: smell
2. Stercobilin: color

f.

Large intestine trace
i.
Ileocolic/Ileocecal Valve: true sphincter
ii.
Cecum
1. Vermiform appendix: houses lymphatic nodules
iii.
Ascending Colon
1. Hepatic flexure
iv.
Transverse Colon
1. Splenic flexure
v.
Descending Colon
vi.
Sigmoid Colon
vii.
Rectum
viii.
Anal Canal:
1. Internal Anal
Sphincter:
involuntary →
smooth muscle
2. External Anal
Sphincter: voluntary
→ skeletal muscle
ix.
Anus

7. Small intestine: chemical digestion & nutrient absorption
a. Duodenum: receives bile, pancreatic
enzymes, & chyme
b. Jejunum
c. Ileum
i.
Plicae Circulares: mucosae wrinkles,
increases SA/V
1. Villi: simple columnar epithelium
w/goblet cells
2. Microvilli: projections from
epithelial cells, further increase
mucosa’s SA/V
3. Intestinal Crypts/Crypts of
Lieberkuhn: mucus & alkaline juice
which neutralizes the acidic chyme
4. Submucosal/ Brunner’s Glands:
alkaline fluid
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5. Peyer’s Patches: lymphatic nodules, abundant near colon in the submucosa

8. Layers of tissues in the digestive system & all glands/plexi associated.
a. Serosa: superficial
b. Muscularis: smooth muscle, stress-relaxation reflex
i.
Circularis layer: deep
ii.
Longitudinal layer: superficial
1. Myenteric/Auerbach Plexus
c. Oblique Muscle Layer (stomach only): increases churning
d. Submucosa: areolar, dense irregular, & elastic connective tissue
i.
Submucosal/ Meissner’s Plexus: ANS/enteric nervous system. Affects secretion
& blood flow rates.
e. Mucosa
i.
Mucosal epithelium
1. Stratified squamous: mouth, esophagus, & anus
2. Simple columnar: rest of GI tract
ii.
Lamina propria
1. Areolar CT beneath a mucous membrane
a. Contains MALT
iii.
Muscularis layer of mucosa: smooth muscle

9.

Reflexes: these are super important! The best way to learn the reflexes is to use
flashcards and memorize origin, stimulus, target, and response.

Reflexes and
Hormones in the
Digestive System

Origin

Stimulus

Target

Response

Vagovagal Reflex

Stomach

Stomach stretch

Stomach

More activity

Gastroenteric Reflex

Stomach

Food in stomach

Ileum

Segmentation

Gastroileal Reflex

Stomach

Food in stomach

Ileocecal valve

Relaxation

Gastrocolic Reflex

Stomach

Food in stomach

Colon

Mass movement

Stomach

Food in stomach

Stomach

Increases activity

Stomach

Food in stomach

Ileocecal valve

Relaxation

Duodenum

Food in duodenum

Stomach

Increases activity

Enterogastric Reflex

Duodenum

Food in duodenum

Stomach

Decreases activity

Duodenocolic Reflex

Duodenum

Food in duodenum

Colon

Mass movement

Duodenum

Food in duodenum

Stomach

Decreases activity

Duodenum

Food in duodenum

Pancreas

Insulin secretion

Duodenum

Food in duodenum

Pancreas

Enzyme secretion

Duodenum

Food in duodenum

Gall bladder

Contraction

Gastrin

GIP
CCK
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Secretin

Duodenum

Food in duodenum

Pancreas

HCO secretion

Duodenum

Food in duodenum

Liver

Bile secretion

3

10. Hormones: all from the duodenum [exception: gastrin]
a. CCK: pancreas releases enzymes and gallbladder contracts
b. Gastrin: increased stomach activity
c. VIP: HCO3- from pancreas, Submucosal/Brunner’s HCO3, intestinal vessel dilation
d. GIP: Less gastrin, more insulin from pancreas, inhibited stomach activity
e. Secretin: Bile secretion from gallbladder, more HCO3- from pancreas

The image to the right depicts how each
hormone influences the other. It should be
familiar to you from the endocrine system
chapter, but just take another look at it.

11. Enzymes: there are two main types
of enzymes, those found in the small
intestine (brush border), and those
found in the pancreas. I have also included salivary and stomach enzymes. For each
enzyme you will want to know its name, location, substrate, and product.
a. Intestinal Enzymes: bound to the brush border
Enzyme
Substrate
Product

Enzymes dealing with carbs:
Dextrinase

Dextrin

Multiple glucoses

Lactase

Lactose

Glucose + galactose

Maltase

Maltose

2 glucose

Sucrase

Sucrose

Glucose + fructose

Dipeptidase

Dipeptides

Free amino acids

Tripeptidase

Tripeptides

Dipeptides + free amino acid

Enzymes dealing with
proteins:
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Enzymes dealing with
nucleotides:
Nucleosidase
Enterokinase

Nitrogenous bases, pentose sugars, PO4-

Nucleotides
Trypsinogen

Trypsin

b. Pancreatic Enzymes: unbound, secreted from acinar cells

Enzyme

Substrate

Product

Amylase

Starch & Glycogen

Glucose molecules

Trypsinogen
(+enterokinase →
trypsin)

Proteins & polypeptides

Short chain polypeptides

Chymotrypsinogen
(+trypsin →
Chymotrypsin)

Proteins

Short chain polypeptides

Procarboxypeptidase
(+trypsin →
carboxypeptidase)

Short chain polypeptides

Free amino acids

Pancreatic Lipase

triglycerides

Free fatty acids &
monoglycerides

Nuclease

Nucleic Acids

Nucleotides

Bicarbonate Ions
(HCO3-)

Pancreatic duct cells

ENZYME

SUBSTRATE

PRODUCT

c. Salivary Enzymes: secrete saliva

Enzyme

Gland
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Characteristics

Parotid Gland

Parotid/Stensen’s Duct

Amylase, very water

Submandibular Gland

Submandibular/Wharton’s
Duct

Viscous, mucin

Sublingual Gland

Sublingual/Rivinus’ Duct

Viscous

d. Stomach Enzymes: Mucosa contains gastric pits

Origin of secretion

characteristics

secretions

Parietal/Oxyntic Cells

Acidic

HCL, intrinsic factor, gastric
lipase

Chief/Zymogenic Cells

Precursor: pepsinogen

G/Enteroendocrine Cells

Gastrin & histamine

This final table breaks down secretions of the digestion into the alkaline and acidic substances.
Dr. Taylor will ask questions that require you to identify substances based on these
classifications, so make sure you are familiar with this chart.
Alkaline

Acidic

Goblet Cells
Intestinal Crypts/Lieberkuhn
Submucosal/Brunner’s Glands
Intestinal Mucosal
Stensen’s Ducts
Ampulla of Vater

Mucous Neck Cells
Parietal Cells
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