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Functional biology at the organ system level ia explored.

A review of the general concepts in animal physiology with an emphasis
on structure and function and adaplve significance to the animal in its
ot environment. This course will cover systems that regulate levels
of gases, food, energy, temperature, water, and ions. The mammals
inclading man, will e vsed freguently to illustrate the relevance of
basic physiclogical and biochemical mechanisms governing bodily
functions.

Zoology 1070.

Achmidi-Nislsen, K. 1990 Animal Phyglology: Adaptation and
Envirenment, 4th BEditien. Cambridge University Press.

Eckert, Randall and Aogustine Aondmal Physiology, Freeman W.H.

Cuizzes L)
HMid-Term Exam 203
Final Exam 403
Fhysiology

The discipline of physiology
FPhysiologlcal sysiems
Homeostasis

negakive feedback
positive feedback

Ezamples of general models of equilibrium and balance

2. Enzyme kinetics and celiular metabolism:

Fres
Laws

energy and entropy: energy transfer principles by coupled reactions,
of thermodynamics

Enzymes (Probein)

structure, mechanism of action, catalytic activity,specificity
factors affecting rate
temperature, pH, cofactors
enzyme substrate affinity
enzyme inhibition (competitive vs noncompetitive,allosteric)



Zoology 2410 ¥Fall 1996

Enzymes {cotinued |
Km, VYmax, Michealis-Menton, Lineweaver—-Burk.
Energy carriers
energy rich phosphates and nucleatides
Cellular metabolic pathways
anasrobic and ascohic
glycolysis, TCA cycle, bela —oxidation
3. Whole organismism energy metabolisin and thermal regulation

Calorimelry and metabolic rate
Pri.m::iple of Q”.

REespiratory gquolient

Factors affecting metabolic cale:

a) body size b} temperaturs c}) location
Temperature relationships of:
a) ectotherms b} heterotherms c} endotherms

Thermostatic regulation of body lemperature
active and passive mechanisms [or heat generation and heat loss
metabolic heat production and sites of heat production, shivering
s non-shivering
counter current heat exchangers and vascular shunting
Insulation and evaporative cooling
behavioral adaptations; acclimation and acclimatization
torpor, hibernation, aestivation
faver
control, sensory and integration systems for thermoregulation

4, Osmoregulation and ionoregulation

Physiology of osmoregulatory organs and ionorequlatory organs
vertebrate Kidney
apithelial cell typas
diuresis, natriuresis, and pH
chher osmoaregulalory organs
salt glands, chloride cells, frog skin, urinary bladder

L Respivation:

General consideratons

The gas laws

Gases n the blood
GxXYgE CArriers
Factors affecting the oxygen dissociabion curve
transport of C0O,

The vertebrate lung

The wertebrate gill

Regulafion of gas transfers and respiration

Fegulation of body ph
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6. Clrculalion:
The mammalian hear!
Electrical activity of the heart
Mechanical propecties of the hearl
HMorphology of other vertebrate hearts
Cardiac output
Factors affecting heart rate and strole wolume
Hagmodymnamics
Eegulation of capillary blood flow
Cardiovascular conleol by CHS



