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What is an Animal?

« Multicellular,

- Heterotrophic
eukaryotic organism

« Cells lack cell wall, held
together by structural
proteins (collagen)

» Contain nervous and
muscle tissue

* Most reproduce sexually
with a dominant diploid
stage
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Zygote

Eight-cell stage

Cross section
of blastula
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Gastrulation

Archenteron
Endoderm
7 ——— Ectoderm

— Blastopore

Gastrula
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Development

Zygote (cleavage)

Morula
Blastula

Gastrula
— Blastopore
— Archenteron

— Two layers of tissue
(endoderm &
ectoderm)



Animal Phylogeny Overview

Organization Level
Body Symmetry
Body Cavities
Development
Segmentation



Group of cells working to
perform a function that are
separated by membranous

Organization Level / ayers

e Cellular Level vs. Tissue Level

— Cellular Level: Porifera (sponges)
— Tissue Level: all others

Diffusion

AT
Gastrovascular cavity ¢,

(a) Single cell (b) Two cell layers
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Body Symmetry

« Radial vs.
Bilateral
— Radial
Symmetry:
Cnidaria &
Ctenophora

— Bilateral
Symmetry: all
others

(b) Bilateral symmetry

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.



Body covering
(from ectoderm) Tissue-
filled region
(from
mesoderm)
F'atm"“ Digestive tract
(from endoderm)
(a) Acoelomate
Nematode Body covering
(from ectoderm)

Pseudocoelom Muscle layer

(from
mesoderm)

Digestive tract
(from endoderm)

(b) Pseudocoelomate

it Body covering

(from ectoderm)

. B
" /20~) Tissue layer
lining coelom
and suspending
internal organs
(from mesoderm)

Digestive tract
(from endoderm)

(c) Coelomate
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Body Cavities
_Acoelomates -

Platyhelminthes
(flatworms)

— Pseudocoelomates:
Nematoda
(roundworms)

— Coelomates: all
others




PROTOSTOMES DEUTEROSTOMES
(mollusks, annelids, arthropods) (echinoderms, chordates)
Eight-cell stage Eight-cell stage
Development an e

(a) N.Q/ ) % " 7

- Protostomes 3 o
V S . Spiral and determinate Radlal and indeterminate

Deuterostomes

(b)
COELOM
FORMATION
Schizocoelous: solid Enterocoelous:
masses of mesoderm folds of archenteron
split to form coelom form coelom
(c) Digestive tube
FATE OF
BLASTOPORE
\ Mouth Anus
Mouth develops Anus develops
from blastopore from blastopore
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Protostomes vs. Deuterostomes

» Cleavage + Cleavage
— Spiral and — Radial and
Determinate Indeterminate
» Coelom Formation » Coelom Formation
— Schizocoelous — Enterocoelous
- Fate of Blastopore =~ * Fate of Blastopore

— Mouth — Anus



Development

B emes
(mollusks, annelids, arthropods) (echinoderms, chordates) D e u te I"OStO m eS

ght-coll stage Eight-cell stago
T — Protostomes:
@ - i * Mollusca (clams,
CLEAVAGE | | | snail S)
A e « Annelida (segmented
Spiral and determinate Radlal and indeterminate worms )

« Arthropoda
(Crustaceans, insects)
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FORMATION  Megoderm Blastopore
Schizocoelous: solid Enterocoelous: ( S eastars )
masses of mesoderm folds of archenteron e Chordata
split to form coelom form coelom (

vertebrates)

e Anus Mouth
(c) \ Digestive tube /
FATE OF
BLASTOPORE j \

N N

Mouth Anus
Mouth develops Anus develops
from blastopore from blastopore
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Segmentation

Mollusca (soft -
unsegmented)

Annelida (soft -
segmented)

Arthropoda
(hard -
segmented)

Chordata -
(segmented)




Tissues

Groups of cells with a
common structure and
function separated by a

membrane



Tissues

Epithelial Tissue

— tightly packed cells used for lining

— (stratified Squamous, Simple Columnar)
Connective Tissue

— cells scattered through an extracellular
matrix (Bone, Blood, Cartilage)

Nervous Tissue
— transmits signals (neurons)

Muscle Tissue

— fibers for contraction (smooth, skeletal,
cardiac)



Trochophore | grva

Apical tuft of cilia
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Porifera

Cellular level of organization

Mostly marine
— 9000 species (only 100 are freshwater)

Asymmetrical and Sessile
Hermaphrodites
Often live in groups — called a “sleeze”




Diplomonads

Parabasalids

Eualenas

Kinetoplastids

Diatoms

Golden algae

Brown algae

Dinoflagellates
_: Apicomplexans

Ciliates

Forams
_: Cercozoans

Radiolarians

Red algae

® 8 . Charophytes
_L Land plants

== Chlorophytes

epjisejdaeyory

Slime molds

Tubulinids

Entamoebas

s ANIMAalS

Nucleariids

eluoyIun

Fungi

ANCESTRAL
PROTIST
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Porifera

« Cellular Level of Organization
_ Choanocyte: fiagellated cells

- Amoebocyte : pseudopodia
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Porifera
« Skeleton

— spicules (calcium
carbonate or silica)

— spongin (protein)




Porifera

« Water Movement

_ Asconoid

(flagellated
spongocoel)

 ostia - spongocoel-
osculum
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Porifera

« Water Movement j @
- il ' Sa
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Porifera

« Water Movement
_ Leuconoid | 7
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Classification

 Class:
Calcarea

— Calcium
Spicules

— asconoid,
syconoid,
leuconoid




Classification

e Class:
Hexactinellidae
— silica spicules

— syconoid,
leuconoid




Classification

» Class:
Demospongiae

— silica spicules

and/or
Spongin

— leuconoid




Radial Symmetry

Includes the phylum: Cnidaria

— (hydras, jellies, sea anemones, and
coral)

Includes the phylum: Ctenophora
— (comb jellies)

Tissue-system level of organization
_Diploblastic

— Endoderm

— Ectoderm




Body Forms
« Cnhidaria contain two body forms
with a gastrovascular cavity
(_Polyp and Medusa )

Mouth/anus
Polyp / Tentacle Medusa

Gastrovascular

cavity

Gastrodermis

Mesoglea

Epidermis '

Tentacle —

Mouth/anus

(a) Sea anemone: a polyp (b) Jelly: a medusa
Copynght @ Pearson Education, Inc , publishing as Benjamin Cummi ings



Cnidocytes

. Nematocyst

— thread with
barbs

- Cnidocil
— trigger

Discharge l
of thread

CNIDOCYTE

© 1980 Addison Wesley Longman, Inc.



Classification

Class: Hydrozoa
— (Portuguese man-of-war, Hydra, Obelia)

Class: Scyphozoa
— (Jellies)

Class: Anthozoa

— (Sea Anemones, Corals, Sea fans, Sea
pansies)

Class: Cubozoa



Hydrozoa




Class: Hydrozoa

e Most are marine

 Most species contain
both a polyp and
medusa stage

« Polyp stage often
colonial

« Reproduction

— asexual: budding

— sexual: zygotes and
larvae (planula)




SEXUAL
\ REPRODUCTION

Medusa MEIOSIS J
oV /
0,./
Egg (n) Q/ Sperm (n)
B

v 7
Portion of
‘ a colony ASEXUAL FERTILIZATION
MR of polyps © RePRODUCTION J
| | (BUDDING)
e W @ Zygote (2n)
\ 5 ¥
\
Developing l
polyp
Matur ;
KEY TO LABELS p:wupe & g4 ' :
Haploid (n) " ; Planula
Diploid (2n) - larva
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Class: Scyphozoa




Class: Scyphozoa




Class: Scyphozoa

All are marine

Polyp stage reduced or absent
Medusa stage is free living
Common name: sea jellies



Class: Anthozoa

« All are
marine

« Polyp
stage
dominant

« NoO
medusa
stage




Class: Cubozoa

« Box Jellies

« Complex eyes
embedded in
medusa stage

 Sea Wasp -
venom can kill 60

people




Class: Anthozoa




Phylum: Ctenophora

« Comb Jellies
« Contain comb
plates with cilia

— largest animal to
move with cilia

« Tentacles with
Colloblasts

(adhesive cells)




Phylum: Platyhelminthes

Flatworms
Acoelomates

Gastrovascular
Cavities

Organ-system level
of organization

Triploblastic

© 1909 Addison Wesley Longman, Inc.



Classification

Class: Turbellaria
— (Planarians)

Class: Monogenea

— (Monogenes - one host)
Class: Trematoda

— (Flukes)

Class: Cestoidea
— (Tapeworms)



Class: Turbellaria

Free-living and
mostly marine
Cephalization

Gastrovascular
cavity

Regeneration




Class: Turbellaria




Class: Turbellaria

Class Turbellaria

e Free living
e Protrusible proboscis

Pharynx
Degusia

Eyespot

Intestine



Class: Monogenea

« Parasitic (One host)
* Fish parasites




Class: Trematoda

* Endoparasitic
flukes

« Two hosts

« Female fits
Into groove

on males
body

© Mature flukes in . oo
blood vessels of =
intestine.

&/ I/ @ Blood flukes reproduce
d sexually in human host.

Fertilized eggs exit host
in feces.
© Larvae penetrate skin
and blood vessls of
humans.
© Eggs develop

in water into <50
ciliated AN
larvae. {77
Larvae (/4
infect snails.

© Asexual reproduction
within snail results in

another type of motile
larva.
Snail ho

Copynight @ Pearson Education, Inc., publishing as Benjamin Cummings



Schistosoma

© Mature flukes in c
blood vessels of -
intestine.

. e Blood flukes reproduce
= sexually in human host.
Fertilized eggs exit host
in feces.

© Larvae penetrate skin
and blood vessls of
humans.

© Eggs develop ==
in water into <l
ciliated 5,59
larvae.
Larvae A4
infect snalls

o

Copynght @ Pearson Educatiglh, Inc., publishing as Benjamin Cummings

Cercariae Larva

© Asexual reprodugfion
within snail resulfs in
another type of njotile
larva.

Enters through skin and
moves to intestine (Blood
Fluke)
invert host - snail
(Africa, South America,
West India)
symptoms: pain,
anemia, dysentery

Miracidia Larva




Clonorchis

enters by eating

raw fish and moves

to bile ducts (Liver

Fluke)

— invert host - snail
(China, Asia,
Japan)

— symptoms:
cirrhosis of the
liver, death

THE LIFE CYCLE OF CLONORCHIS SINENSIS
(THE CHINESE OR ORIENTAL LIVER FLUKE)

Metacercaria "excysts" in small
intestine and immature worm
migrates into bile ducts of the liver

T

Human infected by
eating raw or
undercooked fish

Worms mature iy
and produce eggs ¢ ?_

Eggs passed in

feces into water Cercariae penetrate the

skin of afish, "encyst" in
fish muscle as metacercariae

1

Cercariae exit from snail

Miracidium hatches from , I

eqq, infectes first intermediate "'-»-a

host (a snail) ﬁ:’
i

(Parasites and Parasitological Resources)




Class: Trematoda

« Swimmer’ s dermatitis: larvae enters
skin
—larvae in skin, can’ t complete life cycle in
humans




Class: Cestoidea

* Endoparasitic
tapeworms

* Body parts
_ Proglottids

— scolex with hooks and
suckers

| .|+ ~Proglottids with
Dyl reproductive structures

—
200 um
Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.




lTaenia saginata

» Beef
tapeworms
(adult) | s
undercooked C Y e ——
beef ‘ — )

Infection by ingestion of undercooked contaminated
meat containing the cysticercus larvae.



Pork
tapeworms
(adult)
undercooked
pork

Taenia solium

\.

l] |

DeﬁnmveHost
- Man - y

i

,.

T

Infection by
ingestion of
uncooked
contaminated
meat containing
cysticercus
larvae

The Adult form of the parasite, the tapeworm, is
found only in the definitive host, man.

g\ 1

The Larval form of the parasite, the cysticercus,
is found in the intermediate host, the pig, and
man after accidental infection.

Man may be infected by ingestion of parasite eggs,

/ or by autoinfection when already harbouring an

adult tapeworm.



Diphyllobothrium latum

* Fish tapeworm
(adult)

— undercooked
fish




Dipylidium caninum

 Dog tapeworm e
(adult)
— undercooked

dog




Echinococcus

 Unilocular
hydatid (cyst)
— association with

dogs and
ruminants

THE LIFE CYCLE OF ECHINOCOCCUS GRANULOSUS
(HYDATID DISEASE OR HYDATIDOSIS)

The adult tapeworm is
found in the small
intestine of the canine
{definitive) host.

The protoscolex attaches
to the host's intestine and
develops into a tapeworm.

The definitive host is
infected when it ingests
the hydatid cyst
{protoscoleces).

Eggs are passed in
the host's feces.

l

The eggs are ingested
by an intermediate
host. Many species
of warm blooded
vertebrates can be
infected.

The larva develops into
a hydatid cyst.

The larva hatches from The larvae can be
the egg in the small distributed to almost

intestine, penetrates the =3 any organ, but the
intestinal lining, and liver is the most

enters the blood stream. common.

{(Parasites and Parasitological Resources)




Pseudocoelomates

« Includes the Phyla: Rotifera &
Nematoda
« False Cavity
— store nutrients
— movement
— hydrostatic skeleton
— space for organ development



Phylum: Rotifera

« Mostly freshwater

« Ring of cilia
around mouth

« Jaws with
complete
alimentary canal

. Parthenogenesis




Lophophorate Phyla

* P. Ectoprocta (Bryozoans) -
colonial and moss-like

 P. Phoronids - marine tube
WOorms

* P. Brachiopods - lamp shells




Phylum: Nemertea

 Proboscis Worms
(ribbon)

— closed circulatory
system

— complete digestive
tract

— proboscis




Phylum: Nematoda

« Unsegmented,
round with tapered
ends

« Complete
alimentary canal

« decomposers,
agricultural pests,
parasites




Ancylostoma

« Hookworm
(burrows
into skin
and moves
to
intestine)




Enterobius

 Pinworm
(pick up
eggs from
anus or
dust with

eggs)




Ascaris

« Human roundworm (pick up eggs
in food)




Trichinella

* Trichina worm (pick up from
infected muscle in pork)




Wuchereria

» blocks lymph
channels

« pick up from
mosquitoes




Lymphatic System

S Blood pressure

Capillary

pressure
22 mm Hg

Lymphatic duct

— 4---#_‘;_3—7'—"‘4'—-"“"_@’—_]
- ﬁ*—_-__:-j'_& A

Excess fluid in interstitial g-z;-—-*
space enters lymphatic duct /£,

Interstitial fluid
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Wuchereria

 Causes
elephantiasis




Dracunuclus

e Guinea Worm




