CHAPTER 44:  CONTROLLING THE INTERNAL ENVIRONMENT
I. Cells require a balance between water uptake and loss

*

*

A. How it is balanced

1. osmoconformers =

2. osmoregulators =

*

B. Maintaining water balance in different environments

*

*

*

*

*

II. Tubular systems function in osmoregulation & excretion in many invertebrates

A. Protonephridia of Flatworms

B. Metanephridia of Earthworms

C. Malpighian Tubules of Insects

III. The kidney of most vertebrates are compact organs with many excretory tubules

A. The Mammalian Excretory System

B. The Nephron and Associated Structures

IV. The kidney’s transport epithelia regulate the composition of blood

A. Production of Urine from a Blood Filtrate

1. Filtration of the Blood

2. Secretion

3. Reabsorption

B. Transport Properties of the Nephron and Collecting Duct

1. proximal tubule –

2. descending loop of Henle –

3. ascending loop of Henle –

4. distal tubule –

5. collecting duct –

*** water-conserving ability of mammalian kidney = key terrestrial adaptation***
***controlled by nerves & hormones***
V. Diverse adaptations of the vertebrate kidney have evolved in different habitats

· desert mammals:

· mammals in aquatic environments:

VI. An animal’s nitrogenous wastes are correlated with its phylogeny & habitat

A. Ammonia

B. Urea

C. Uric Acid

VII. Thermoregulation maintains body temperature within range conducive to metabolism

1. conduction =

2. convection =

3. radiation =

4. evaporation =

VIII. Ectotherms vs. Endotherms
· ectotherms =

· endotherms =

IX. Thermoregulation involves physiological & behavioral adjustments

1. Adjusting rate of heat exchange between animal & surroundings

2. Cooling by evaporative loss

3. Behavioral responses

4. Changing rate of metabolic heat production

X. Comparative physiology reveals diverse mechanisms of thermoregulation 

A. Invertebrates

B. Amphibians & Reptiles

C. Fishes

D. Mammals & Birds

E.  Thermoregulation in Humans
