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Explanations of physiological processes

® mechanistic - How does it work?

® evolutionary - How did it evolve this way?
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Explanations of physiological processes

Evolutionary Implications

Genotype
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Methods

Ask question

Propose hypotheses

Design experiments
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Integrative (Comparative) Environmental Physiology
of aquatic organisms
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Why do we have to learn about
salamanders!
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Homeostasis
Factors of internal environment often regulated

35



Homeostasis
Factors of internal environment often regulated

Concentration of energy rich molecules
Concentration of O2 and CO2
Concentration of waste products

pH

Concentration of water, salt, and other electrolytes

Volume and pressure
Temperature

Social Parameters
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Homeostasis

® Most intrinsic and extrinsic control systems
generally operate on the principle of
negative feedback

® |nadequacies in basic negative feedback
systems can be improved with feedforward
systems and acclimatization systems.

® Pathophysiological states ensue when one
or more of organisms systems fail to
function properly.
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Homeostasis

® Maintenance of a desired state in the face of
disturbances

® Can occur at cellular level

® Many processes occur at whole body level



® Not everything in organisms is homeostatic
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Homeostasis

® Most intrinsic and extrinsic control systems
generally operate on the principle of
negative feedback

® |nadequacies in basic negative feedback
systems can be improved with feedforward
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® Pathophysiological states ensue when one
or more of organisms systems fail to
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Maintenance

Fall in body temperature
below set point

Relieves
& _
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Temperature-monitoring

nerve cells

Temperature
control center

<« Set
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Skeletal muscles
(and other effectors)

Point

l

Heat production through
shivering and other means

v

Fall in body temperature
below set point

(negative feedback)
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Effector

Internal cells AND
Behavior
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Improving negative feedback

why!?
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Improving negative feedback

Anticipation

Acclimatization
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Improving negative feedback

Anticipation

Controlled variable

Sensor

|

Integrator

|

Effector

Oncoming disturbance

Sensor

|

Anticipator

Activates corrective
response before the
variable is disturbed

temp
food

Acclimatization
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Improving negative feedback

Anticipation Acclimatization

Controlled variable

Sensor

Integrator

|

Effector

Oncoming disturbance

Sensor

Anticipator

Activates corrective
response before the
variable is disturbed
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acclimation

adaptation

Acclimatization

46



when things are not homeostatic

Dormancy

acclimatization taken to non-homeostatic state

negative feedback will not do.
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when things are not homeostatic

Dormancy
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Brine Shri Sex and the Single
rine Shrimp Sexand he S
e i Tl

by Robert A. Browne

Class Crustacea
Subclass Malacostraca
Order Isopoda—pillbugs, woodlice
Order Amphipoda—sand fleas
Order Euphausiacea—euphausiids
(krill)
Order Stomatopoda—stomatopods

Order Decapoda—crabs, lobsters,
shrimp, hermit crabs

(" Subclass Branchiopoda—brine (fairy) ) Anostraca - Brine or Fairy Shrimps
shrimp, clam shrimp, water fleas * Lack carapace
Subclass Ostracoda—the ostracods » Brood chamber in
Subclass Copepoda—the copepods body
Subclass Pentastomida * Harsh environments
Subclass Cirripedia—the barnacles A / — Trunk appendages * Extreme resting forms
\_ J | = -
Antennule— | |
Compound eye Cenital segments Furca

Can withstand drying, freezing, fish - birds - mammals
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Regulated change

Dormancy Reset System
l -
| / o
Integrator «——|  Setpoint — /
l
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Regulated change
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Regulated change

Dormancy Reset System Positive Feedback

Deviation in <
controlled variable \

Controlled variable

l |

Higher regulator (May use a Sensor)

Integrator or
Integrator - Set point — regulatory
/ process Accentuates

l the change

Effector output
(may use an effector)
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Examples of positive feedback

when things are not homeostatic =



Regulated change

Dormancy Reset System Positive Feedback

when things are not homeostatic =



