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e Animal forms and function
o Structure
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Hierarchical Organization of Body Plans

Most animals are composed of specialized cells i fig
organized into tissues HZR that have different
functions

Tissues make up organs 28 B, which together make
up organ systems #E R4t

Pancreas B belong to two systems
Skin £k is the largest organ



Structure and Function in Animal Tissues

 Tissues are classified info four main categories:
o Epithelial F {72027
o Connective 4%k 24H 23
o Muscle JILAJZH 2
o Nervous £ 2H 41




« The arrangement of epithelial cells

Epithelial Tissue

Stratified
squamous
epithelium

Covers the outside of the body and
lines the organs and cavities within the
body

Contains cells that are closely joined

Basal 570"
surface - 4

may be simple (single cell layer),
stratified 432 (multiple tiers of cells), or L A
pseudostratified th43 2 (a single layer of = capoiaa’ TV bseudostratfied
cells of varying length) epihelm s epithelin

squamous epithelium
epithelium i




Connective Tissue

Binds and supports other tissues

Loose connective tissue binds
epithelia to underlying fissues and
holds organs in place

Fibrous #f-4 connective tissue is found
in tendons LBE, which attach muscles
to bones, and ligaments #3#, which
connect bones at joints

Bone is mineralized and forms the
skeleton

Adiposefigfiii tissue stores fat for
insulation and fuel

Blood is composed of blood cells and
cell fragments in blood plasma

Cartilage® ‘B is a strong and flexible
support material
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Muscle Tissue

Muscle cells consist of
filaments of the proteins Dluscie lssue
actinllz1Z&H and myosin Skeletal muscle
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It is divided in the
vertebrate body into three
types

o Skeletal muscle & &AL
voluntary movement

o Smooth muscle “FiF L
involuntary body activities

Nucleus 25 pm Nucleus Intercalated 25 pm

o Cardiac muscle Al Muscle disk

fibers

contraction of the heart



Nervous Tissue

e Nervous tissue contfains

o Neurons, or nerve cells: fransmit nerve impulses
o Glial cells, or glia: support cells

Nervous Tissue

/ [ . Neurons Glia
g Jw Neuron:
Dendrites \
Cell body — ===
- Axons of
Axon — TSNS neurons

40 pm

(Fluorescent LM)



Thermoregulation {&igi=l

Thermoregulation involves form, function, and behavior of animals
Ectothermic animalsZZiEah¥ /¥4 3% gain heat from external sources

Endothermic animals {EiR31# /& 3% generate heat by metabolism
(energetically more expensive)

Organisms exchange heat by
four physical processes:

radiation &4, evaporation z& 2, Radiation Evaporation
convection X, and conduction £&

S>>
i
\\‘\\} . 4 @
‘\\\\ 9
/ 7 4
! - S é
® [ J

Convection Conduction




Thermoregulation (Feedback control)

« Thermoregulation in mammals mﬂm
is controlled by a region of the Thermostat turns

brain called the hypothalamus heater off. o m temperature
T i, which triggers heat loss increases. decreases.

or heat generafing

mechanisms
ROOM
TEMPERATURE
. Fever, aresponse to some LT AVAC (P i)
infections, reflects an increase
n the pormcl range for the Room temperature Room temperature
bIO|Og|CCI| thermostat increases. Thermostat decreases.

turns heater on.
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Thermoregulation (Feedback control)

« Thermoregulation in mammals
is controlled by a region of the
brain called the hypothalamus

T BB, which triggers heat loss
or heat generafing
mechanisms

* Fever, aresponse to some
infections, reflects an increase
in the normal range for the
biological thermostat

Thermostat in
hypothalamus
activates cooling 7w

mechanisms. 4( .
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< Response: Blood

- A . . .
E%= vessels in skin dilate.
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Response: L

Sweat 3 AN
‘ Ny
Body temperature Body temperature
increases. decreases.
NORMAL BODY
TEMPERATURE
(approximately
36-38°C)

Body temperature Body temperature
increases. decreases.

Response: Shivering

Response: Blood 6

vessels in skin

constrict. %

. Thermostat in

’ hypothalamus
activates warming
mechanisms.




Heat regulation

* Five adaptations help thermoregulation
o Insulation (fur, fat)
Circulatory adaptations (blood vessels constricting/dilating)
Cooling by evaporative heat loss (sweating)
Behavioral responses (dragon fly pointing its tail to the sun)

O
O
O
o Adjusting metabolic heat production (shivering)




Quantifying Energy Use

Metabolic rate is the amount of energy an animal uses in a unit of
time

Metabolic rate can be determined by

o An animal’s heat loss

o The amount of oxygen consumed or carbon dioxide produced

o Measuring energy content of food consumed and energy lost in waste
products

Basal metabolic rate (BMR) is the metabolic rate of an
endotherm at rest at a “comfortable” temperature

Ectotherms have much lower metabolic rates than
endotherms of a comparable size



Influences on Metabolic Rate

Key factors: age, sex, size,
activity, temperature, and nvutrition
Metabolic rate is proportional to
(body mass)3/4

Smaller animals have higher
metabolic rates per gram

The higher metabolic rate of
smaller animals leads to a higher
breathing rate and heart rate

T Shrew

Harvest mouse

BMR (L Oy/hr-kg)
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Glucose Homeostasis I ## fa 25

« Glucose F&j## is a major fuel for
cellular respiration

« The hormones insulin fiE &% and

glucagon FEE MLHEZE regulate the
breakdown of glycogen ## 5 into
glucose

» The liver is the site for glucose

homeostasis

o Food containing carbohydrate raises
insulin levels, which triggers the synthesis
of glycogen

o Low blood sugar causes glucagon to
stimulate the breakdown of glycogen
and release glucose

Transport of
Secretion glucose into

of insulin - body cells
by beta i o and storage
cells of the of glucose
pancreas as glycogen
Blood glucose Blood glucose
level rises level falls.
such as after eating).
NORMAL BLOOD
GLUCOSE
(70-110 mg glucose/
100 mL)
Blood glucose Blood glucose
level rises. level falls

such as after fasting)

Secretion of
Breakdown of - glucagon by

glycogen and ~" alpha cells

release of ? of the
glucose into bloo ‘ pancreas




Homeostasis: Regulating Blood Sugar

BioFlix®
Homeostasis: Regulating Blood Sugar




Animal Behavior

»Do you believe humans are the most intelligent animal
species on planet earthe

»How do we define intelligence?



Animal
Communication

.. -  Worker bees () Round d
« Communication is the transmission (2) Worker bees ()(f:::ne;?ce

and reception of signals

o &
« Honeybees show complex M !

communication with symbolic T
language % Beehive > ()

« A bee returning from the field @ )
performs a dance fo communicate x
information about the distance

: : Location @) Location () Location (®
.Gnd direction of a food source (c) Waggle dance (food distant)




Learning

* Learning is the

modification of behavior P Forms of
.o learning and ' ®6s
based on specific problem s :
solving ' t‘

experiences

Spatial learning

 The conftributions of both
nature and nurture in
shaping learning

Associative learning Social learning



Imprinting

Fus
.

* Imprinting is the establishment
of a long-lasting behavioral
response to a particular
individual or object

* Imprinting includes learning and
Innate components

e |t is distinguished from other
learning by a sensitive period




Associative Learning

» Classical conditioning is a type of associative learning in which an
arbitrary stimulus is associated with a reward or punishment

Before Conditioning
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Cognition and Problem Solving

« Cognition is a process of knowing that may include awareness,
reasoning, recollection, and judgment

* Problem solving is the process of devising a strategy to overcome an

obstacle
Decision
Food Cha'l
le ‘ N , Stimulus
&ﬂ_%ﬁEntrance N\
S S %
. . &

° @ Color maze @) Pattern maze



