
Animal Anatomy 
and Physiology

Tissues, Digestion, Cardiovascular, Respiratory, 
and Excretory Systems
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osmosis
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Simple cuboidal epithelial tissue Single layer of cube-shaped cells, secretes 
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lining, etc...

Simple columnar epithelial tissue Single layer of column-shaped cells. 
Secretes and absorbs substances, sweeps 
egg along uterine tube. Bronchi of lungs, 

uterine lining, etc

Stratified squamous epithelial tissues Multiple layers of flattened cells. Protects 
areas subject to abrasion, prevents water 
loss and infection. E.g. outer layer of skin
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Connective Tissues
Loose Connective Tissue Cells in loose matrix of elastin and collagen fibers. Holds organs in 

place, attaches epithelial tissue to underlying tissue. Under skin, 
between organs

Dense Connective Tissue Cells in dense matrix of elastin and collagen fibers. Connects muscle to 
bone, connects bone to bone. Tendons and ligaments

Adipose tissue Fat cells in minimal matrix. Stores fat for energy and insulation. Beneath 
skin, between muscles, around heart and joints. 

Blood Red/white blood cells and platelets in a plasma membrane. Transports 
gases, nutrients, wastes, hormones. 

Cartilage Cells in matrix of fine collagen fibers. Flexible support. 

Bone Cells in matrix of collagen and minerals.
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Nervous Tissues
Neurons Orm communication networks. receive , process, and send information. 

Connection points are called synapses. Stimulates musle. 

Neuroglia Support neurons and assist in their function. Forms myelin sheath.
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RELATED PROCESSES

Ingestion
Food enters 

through an open 
cavity

Digestion
Breakdown of food 

into smaller 
particles 

(mechanical & 
chemical)

Absorption
Soluble material 

crosses the plasma 
membrane
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DIGESTION: 
MECHANICAL 
BREAKDOWN

❖ Chewing (“mastication”)

❖ Gizzard

❖ Breaks food into smaller 
pieces, increasing 
surface area for 
chemical digestion



DIGESTION: 
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Birds have gizzards, 
swallow small stones 
to aid in mechanical 

breakdown



DIGESTION: 
CHEMICAL 

BREAKDOWN

❖ Amylase in saliva

❖ Enzymes in stomach

❖ Enzymatic, breaks 
bonds of larger 
molecules with water

❖ Enzymatic hydrolysis



ENZYMATIC (CHEMICAL) 
BREAKDOWN
 Carbohydrates (Polysaccharides, Disaccharides)
•Split into simple sugars (amylase)

 Proteins
•Broken into amino acids (protease)

 Nucleic Acids
•Broken into nucleotides (nuclease)

 Fatty Acids
•Released from fats and phospholipids (lipase)



ABSORPTION

❖ Soluble material crosses the 

plasma membrane

❖ For us, small intestine

❖ Surface area

❖ Actually moving things into 

cells

❖ “Hollow tubes”

Villi

Lumen



ELIMINATION

❖ The passage of undigested 

materials (feces) out of the 

digestive system

❖ DIFFERENT from excretion 

(nitrogenous waste from 

kidneys)



TYPES OF DIGESTION

Intracellular

 Bringing food into the 
cytoplasm for digestion

 Simple organisms
•Sponges, Protists

 Individual cells ingest food 
in food vacuoles

Extracellular

 Digestion is done outside of 
plasma membrane

 Fungi, bacteria, most 
animals

 Humans and the hollow 
“tube”



TYPES OF DIGESTION
Intracellular Extracellular



INTRACELLULAR DIGESTION: 
PARAMECIUM EATING YEAST



TYPES OF DIGESTIVE SYSTEMS
Incomplete

Food enters and exits through same 
opening. “Blind Gut”

Not as efficient

Complete

Continuous tube from mouth to anus

Food is broken down, absorbed, and 
expelled

More efficient



MAMMALIAN DIGESTIVE SYSTEM



CLOSED CIRCULATORY 
SYSTEMS

Circulation, 
Respiration, and 

Blood Vessels
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Arteries
Carry blood AWAY FROM 
heart

High pressure, being 
pumped

Expand and contract for 
continuous blood flow

Veins

Carry blood TO heart

Low pressure

Pushed by skeletal 
muscles, valves

Capillaries

Enable exchange of 
materials between 
tissues and blood

Porous, high total 
surface area



STRUCTURE AND FUNCTION 
OF 

BLOOD VESSELS

Width of vessel wall, cross-sectional 
diameter





Arteries are around 
18mm in diameter on 

average

Capillaries are 5μm on 
average

~3600x difference in 
size

Capillaries only an 
erythrocyte (blood cell) 

or two wide in 
diameter



CAPILLARIES ARE THE 
SITES OF EXCHANGE

 Capillary beds are in all 
body tissues

 Pass within a few cell 
diameters of each body cell

 Importance of surface area



HUMAN CIRCULATORY/ 
RESPIRATORY SYSTEM

Respiratory surface linked 

or interfaced with our 

circulatory system

Gas exchange takes place 

in our lungs and capillaries

K. BARRETTO FOR BIOL230 LAB



IMPORTANCE OF SURFACE AREA IN 
GAS EXCHANGE

K. BARRETTO FOR BIOL230 LAB



IMPORTANCE OF SURFACE AREA IN GAS 
EXCHANGE



CLOSED 
CIRCULATORY 

SYSTEM
• Found in annelids (segmented 

worms, including earthworms) 

and vertebrates

• Blood under pressure

• Confined to vessels, pumped by 

heart

• Blood Vessels: Arteries, veins, 

capillaries



SIMPLE MODEL OF HEART



The Kite Diagram



OPEN 
CIRCULATORY 

SYSTEM
Circulatory

Hemolymph: Blood-like fluid, flows freely 

within body cavity

▪ Contacts all internal organs

▪ Moves nutrients, salts, hormones, waste

▪ NOT involved in gas exchange

Respiratory

Tracheal System: Series of tubes 

connected to spiracles (holes through 

which diffusion of gasses occur) 

Found in arthropods (insects, spiders) and Mollusca 



Campbell & Reece 8th Edition, Pg. 900

Air flows in through spiracles to tracheae, gas exchange in muscles 
and other body cells

Tubular heart pumps hemolymph freely throughout body



EXCRETORY SYSTEMS 
AND HOMEOSTATIS



WHAT IS 
“EXCRETION”?

Excretion =/= 

Defecation, Elimination

Excretion: A process where 
waste products of metabolism* 
and other non-useful materials 
are removed from an organism

Metabolism*: All of an organism’s 
chemical reactions
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Variables are regulated so that internal conditions remain stable and relatively 
constant

Means “similar standing still”
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EXCRETION SYSTEMS MAINTAIN 
HOMEOSTASIS BY BALANCING THE 
FOLLOWING…

❖Gets rid of nitrogenous waste and other 
non-metabolized compounds

❖Controls water balance (osmoregulation)

❖Regulates salt concentration

❖Cleans blood





WHAT STRUGGLES MIGHT PARAMECIUM FACE 
IN THEIR FRESHWATER HOME?

Hypertonic relative to the freshwater → Water rushes into cell (water follows salt) → 
Cell would explode if paramecium did not pump out water



EXCRETION IN 
FRESHWATER 
PARAMECIUM

Paramecium would be 

hypertonic to their 

environment… 

…have to deal with osmotic 

water gain…

...paramecium have a 

contractile vacuole that is used 

to expel water



MAMMALIAN 
EXCRETION

Kidneys eliminate N-waste 
(urea) and function in water/salt 
balance

▪Filtration, reabsorption, 
secretion

Mammalian Excretory System

▪Kidneys

▪Ureter

▪Bladder

▪Urethra



KIDNEY ANATOMY AND FUNCTION OF 
THE NEPHRON

Kidney: Primary excretory 
organ

Nephron: Functional unit 
of the kidney



RENAL 
PYRAMIDS

Cone-shaped tissue 

formed by parallel 

series of nephrons



Bowman’s Capsule: 
Protective sac 
around glomerulus, 
size-filtration
▪ Water, glucose, 

salt, amino acids, 
and urea pass 
freely

▪ Cells, platelets, 
large proteins don’t

▪ Material that 
passes through is 
filtrate

Glomerulus: 
Network of 
capillaries at 
beginning of 
nephron, performs 
first step of filtering 
blood





K. 
BARRET
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FETAL PIG DISSECTION

Circulation, Respiration, 
and Excretion Systems



WHAT ARE WE LOOKING FOR IN 
THE FETAL PIG?

MAMMALIAN RESPIRATORY SYSTEM

1. Epiglottis

2. Larynx

3. Trachea

4. Lungs

MAMMALIAN CIRCULATORY SYSTEM

1. Heart 

2. Pericardial sac

MAMMALIAN EXCRETORY SYSTEM

1. Kidneys (2)

2. Ureters (2)

3. Bladder (1)

4. Urethra (1)

KIDNEY

(Cortex, medulla, renal pyramids, renal pelvis, renal artery 
and veins, collecting ducts)

HEART

(Left/Right Atria/Ventricles)


