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Protozoa - 1 cell

Metazoa - multicelluar animals

Levels of Organization in Organismal Complexity (see Table 9.1, Page 53)

a.  Protoplasmic grade (of organization) - e.g., Protozoa and other unicellular organisms

· all functions are carried out by 1-celled organisms

b.  Cellular grade - is an aggregation of cells that are functionally differentiated 
· division of labor is evident
· not much tendency towards tissues
· e.g., Volvox (a colonial Protozoan);  some say sponges

c.  Cell-Tissue grade - have aggregations of similar cells into definite tissues
· e.g., some say sponges, but jellyfish and relatives (Cnidarians) more clearly demonstrate tissue plan (example of tissue in Cnidarians is the nerve net)

d.  Tissue-Organ grade - has organ made of more than 1 kind of tissue and organs have more specialized function than tissues
· e,g, first example is in flatworms (Platyhelminthes) - organs include:  eyespots, proboscis, reproductive organs

e.  Organ-System grade - has organ systems
· e.g., simplest animals that show organ systems are nemertean worms
· most animal phyla have this kind of organization

************
Complexity and Body Size

· as animal becomes larger, body surface (length2) increases much more slowly than body volume (length3);  tiny animals have proportionately more surface area than larger ones - they tend to lose body heat more quickly)
· bigger animals - more efficient use of energy
· bigger animals - have more protection from predation than smaller ones

***************
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· body fluids are subdivided into 2 fluid “compartments”:

a.  intracellular space = within body cells
b.  extracellular space = outside cells
· e.g., blood plasma - liquid part of blood outside blood cells
· e.g., interstitial fluid - occupies space around cells

*****************
tissue - is a group of similar cells specialized for the performance of a common function

histology = the study of tissues

Types of Tissues:

1.  Epithelial Tissue 
· epithelium = a sheet of cells that covers an external or internal surface
· on many surfaces, epithelial cells are often modified into glands
· classified on the basis of cell form and number of cell layers
· e.g., columnar epithelium (looks like a column) (lining crop of bird)
· cuboidal epithelium - shaped like a cube
· simple /stratified/pseudostratified (1 layer/ >1 layer/ false appearance of layers)
· squamous - flat (looks squashed)
· all types of epithelia are supported by underlying basement membrane
· blood vessels do not penetrate epithelial tissues - so O2, nutrients, etc. must diffuse from underlying tissues

2.  Connective Tissue - has binding and supportive functions
· connective tissue - made up of :
· relatively few cells
· many extracellular fibers
· ground substance (= matrix)
· e.g., loose connective tissue - composed of fibers and fixed and wandering cells suspended in syrupy ground substance (e.g., of loose connective tissue is fat = adipose)
· e.g., dense connective tissue - (e.g., tendons, ligaments);  composed largely of densely-packed fibers;  much of fibrous tissue of connective tissue is made of collagen (protein material)
· other examples of connective tissue - blood, lymph, tissue fluids, bone, cartilage



											
3.  Muscle Tissue									-3-
· smooth muscle = involuntary muscle (internal organs) 
· striated muscle = skeletal muscle = voluntary muscle
· cardiac muscle = heart muscle

· sarcoplasm = muscle cytoplasm

4.  Nervous Tissue
· nerve cell = neuron

************
Architectural Patterns of Animals – Figure 9.1, Page 54
************
Animal Symmetry
· spherical symmetry - any plane passing through the center divides the body into equivalent, or mirrored, halves (found mainly in Protozoa;  rare in animals)
· radial symmetry - more than 1 imaginary plane through the axis yields halves that are mirror images of each other  (e.g., Cnidaria)
· biradial symmetry - only planes passing through the oral-aboral axis will produce mirrored halves (e.g., Ctenophora - sea walnuts)
· bilateral symmetry - right and left halves are mirrored images;  bilateral symmetry is strongly associated with cephalization (Echinodermata - have primarily bilateral symmetry - their larvae are bilateral - they have become secondarily radial as adults)
**************
Know planes of symmetry and terms associated with position - Fig. 9.2, Page 55

· anterior (front)
· posterior (rear end)
· sagittal plane - divides into right and left halves
· ventral (belly side)
· dorsal (back side)
· transverse plane - cross section - divides front end from rear end
· frontal plane = coronal plane - divides a bilateral body into dorsal and ventral halves
· medial - refers to midline of body
· lateral - refers to sides
· distal - farther from
· proximal - close
· pectoral - chest									
· renal - kidney-related
· cardiac - heart-related
· pulmonary - lung-related

****************



Body Cavities – Figs. 9.3, 9.4, Pages 56-57						-4-

· coelom - found in advanced animals;  it is a body cavity, a fluid-filled space that surrounds the gut;  the coelom provides a “tube-within-a-tube” arrangement

· acoelomate bilateria - no body cavity around gut;  this region (between ectodermal epidermis and the endodermal digestive tract) is packed with mesoderm in the form of parenchyma (e.g., Platyhelminthes)

· pseudocoelomate bilateria - have a cavity surrounding gut, but it is not lined with mesodermal peritoneum
· it is derived from the blastocoel and represents a persistent blastocoel
· have a tube-within-a-tube arrangement
· e.g., Nematoda (round worms)

· eucoelomate bilateria - true coelom - it is completely lined with mesodermal peritoneum
· coelom can be formed in 2 ways (see Figure 9.3, Page 56):
· schizocoelous - coelom arises from splitting of mesodermal bands that originate from cells in blastopore region
· enterocoelous - coelom comes from pouches of archenteron, or primitive gut
***************
Metamerism = Segmentation = the serial repetition of similar body segments along the longitudinal axis of the body
· each segment is a metamere or somite
· e.g., Annelida, Arthropoda, Chordata
****************
Cephalization = differentiation of a head end
· found chiefly in bilaterally symmetrical animals
· nervous tissue and sense organs are usually located in the head;  often mouth is here too
· having sense organs on head end has advantages to animals moving through the environment head first
*****************
Development:       (Figure 9.5, Page 58)

egg + sperm = zygote
cells divide (undergo cleavage)
morula
blastula
gastrula
neurula	

