Chapter 44 - Regulating the Internal Environment

I.
Homeostatic mechanisms protect an animal(s internal environment from harmful fluctuations

II.
Cells require a balance between water uptake and loss

A.
Osmotic Solutions - Osmolarity = total solute concentration

1. Hypertonic

2. Hypotonic 

3. Isotonic

B. Osmoconformers and osmoregulators

4. Osmoconformers do not actively adjust their internal osmolarity.

a. Marine animals, fluids isotonic with surroundings

5. Osmoregulators regulate internal osmolarity by discharging excess water or taking in extra water.

b. Some marine animals, all freshwater animals, terrestrial animals

C.
Maintaining water balance in different environments

6. Marine invertebrates = osmoconformers

7. Marine vertebrates

c. Chondrichthyes pump salt out rectal gland, retain urea, urinate

d. Osteichthyes drink water, pump salt out gills, little urine

8. Freshwater animals excrete large amounts of dilute urine, eat salt, take in sodium and chlorine ions

9. Terrestrial animals have protective layers, drink, eat moist food, behaviors, excretory organ adaptations to conserve water. 

III.
Osmoregulation depends on transport epithelia

IV.
Tubular systems function in osmoregulation and excretion in many invertebrates

A.
Protonephridia: Flame bulb system of flatworms

10. Network of closed tubules

B.
Metanephridia of earthworms

11. Paired tubules, internal openings, storage bladder

C.
Malpighian tubules of insects

12. Outpockets of the gut, dead end tubules, liquid saved, solid excreted.

V.
The kidneys of most vertebrates are compact organs with many excretory tubules

A.
The mammalian excretory system

13. Kidney, Ureter, Bladder, Urethra

14. Renal artery and vein

B.
The nephron and associated structures

15. Nephron is the functional unit

16. Bowman(s capsule, glomerulus, proximal tubule, loop of Henle, distal tubule, collecting tube

VI.
The kidney(s transport epithelia regulate the composition of blood

A.
Production of urine from a blood filtrate

17. Filtration

18. Secretion

19. Reabsorption

B.
Transport properties of the nephron and collecting duct

VII.
The water conserving ability of the mammalian kidney is a key terrestrial adaptation

A.
Conservation of water by two solute gradients

20. Salt and Urea

B.
Regulation of kidney function by feedback circuits

21. ADH

22. Juxtaglomerular apparatus

23. Atrial natriuretic factor

VIII.
Diverse adaptations of the vertebrate kidney have evolved in different habitats

IX.
An animal(s nitrogenous wastes are correlated with it phylogeny and habitat

A.
Ammonia

B.
Urea

C.
Uric Acid

X.
Thermoregulation maintains body temperature within a range conducive to metabolism

A.
Heat transfer between organisms and their surroundings

1. 
Conduction

24. Convection

25. Radiation

26. Evaporation

XI.
Ectotherms derive body heat mainly from their surroundings and endotherms derive it main from metabolism

XII.
Thermoregulation involves physiological and behavioral adjustments

XIII.
Comparative physiology reveals diverse mechanisms of thermoregulation

A.
Invertebrates

B.
Amphibians and reptiles

C.
Fishes

D.
Mammals and birds

E.
Thermoregulation in humans

F.
Torpor

G.
Temperature range adjustments

XIV.
Regulatory systems interact in the maintenance of homeostasis

