Final Study Guide Outline

I. Circulation in Animals

a. Types

i. None

ii. Gastrovascular Cavity

iii. Open Circulatory System

iv. Closed Circulatory System

b. Vertebrate Circulatory System Functions

i. Transportation

ii. Nutritive

iii. Excretory

iv. Regulation

v. Protection

c. Composition

i. Plasma

ii. Cell derived components

1. RB Cells

2. WB Cells

3. Platelets

d. Cardiovascular System

i. Arteries

ii. Capillaries

iii. Veins

e. Evolution

II. Cellular Respiration

a. Chemical Reaction

b. Uses of ATP

i. Movement

ii. Active transport

iii. Synthesis

iv. Heat production

c. ATP Generation in Animals
i. Substrate Level Phosphorylation

ii. Aerobic Respiration

iii. Anaerobic Respiration and Fermentation

d. Chemical Pathways that make ATP

i. Glycolysis

ii. Pyruvate Oxidation

iii. Krebs Cycle/Citric Acid Cycle

iv. Oxidative Phosphorylation

III. Respiration and Ventilation in Animals

a. Definition of Respiration

b. Oxygen gets into body by diffusion

i. Fick’s Law of Diffusion

ii. Know the equation
c. Evolution of respiration

i. Increase rate of diffusion

1. Gills
2. Lungs

ii. Decrease length of diffusion path

1. Respiratory Membrane

2. From the RM to Cells

iii. Maximize gas concentration difference

d. Types of Respiratory Systems

i. In Fish

ii. In Amphibians

iii. In Reptiles

iv. In Birds

v. In Mammals

e. Ventilation in Animals

i. Respiratory muscles

ii. Skeletal Muscles

iii. Breath rate x Depth

iv. Control of Ventilation

f. Gas Transport by the Blood (Oxygen and Carbon Dioxide)

IV. Osmoregulation in Animals

a. Purpose

b. Relationship with different fluids
c. Dealing with the stresses in the three major environments (freshwater, saltwater, and land)

i. Osmoconformers

ii. Hyperosmotic osmoregulators

iii. Hypoosmotic osmoregulators

d. Osmoregulatory Organs

i. Flame cells

ii. Nephridia

iii. Malpighian Tubules

iv. Kidneys

e. How Vertebrate Osmoregulators deal with Osmotic and Ionic Stress

i. Fishes

1. In freshwater fish

2. In marine teleosts

3. In marine elasmobranches

ii. Air-breathing vertebrates

1. Amphibians

2. Marine reptiles

3. Marine birds

4. Marine mammals

5. Terrestrial birds

6. Desert mammals 

V. Vertebrate Kidney Function

a. Nephron

i. Four major functions

b. Water-saving and concentration mechanism of kidney is based on…

i. Volume reduction…

ii. Osmotic gradient…

iii. Osmotic removal…

VI. Hormones and the Endocrine System

a. Endocrine and Exocrine Glands

b. Target of Hormones

c. Control Systems

i. Nervous System

ii. Endocrine System

d. Mechanism of Hormone Activity

e. Parts of the Endocrine System

i. Hypothalamus

ii. Pituitary (AP & PP)

1. PP

a. Oxytocin

b. ADH

2. AP

a. Prolactin

b. TSH

c. GH

d. ACTH

e. MSH

f. Gonadotropins (FSH & LH)

iii. Thyroid

1. TH

2. Calcitonin

iv. Adrenal Cortex

1. Cortisol

2. Aldosterone

3. Androgenic Steroids

v. Adrenal Medulla

1. Epinephrine

2. Nor-epinephrine

vi. Gonads

1. Testes

a. Testosterone

2. Ovaries

a. Estradiol

b. Progesterone

vii. Parathyroids

1. PTH

viii. Pancreas

1. Insulin

2. Glucagon

ix. Stomach and Intestine

x. Kidneys

xi. Others
