I. Body Tissues

A. Epithelial cells: cover free body surfaces

1. Function: protect, absorb, filtrate, secrete

2. Char: continuous sheets joined by cell junctions, avascular, regenerate easily

3. Shape: cuboidal, columnar, squamos (stack)
Arrangement: simple (1 layer), stratified (multiple layers)

B. Connective Tissues: support

1. Char: slow heal, extracellular matrix, contains fibers, survives abuse

2. Function: support, protect, binds tissues

3. Types

a. Bone (osseous): in lunae cavity, collagen fibers, Ca2+ salt, hard ex-cell. Matrix

b. Cartilage: ex: elastic, hyaline (joint, larnyx); fibrocartilage (ear: disk in back)

c. Dense: (Fibrous): tendon (muscle ( bone); ligaments (bone @ joint)

d. Loose: blood, adipose, reticular (immune system), Areolar (cushion protect organs)

C. Nervous Tissues: neurons send/receive message

D. Muscle tissues
1. Types

a. Skeletal/Striated: voluntary, multinucleate, cylindrical, stripe

b. Cardiac muscle: heart, striated, 1 nucleus, involuntary, intercolated disks (cell junctions)s

c. Smooth/Vesceral: wall o hollow organ, 1 nucleus, pointed cell @ each end

II. Integumentary (Skin/Covering) System

A. Function

1. Protection: for deeper tissues from damage by…

a. mechanical (bumps): skin contains keratin (toughens cells)

i. lotsa keratin in hair/nails, which are part o skin

ii. pressure sensors alert nervous system: to move or suffer damage

b. Chemical: keratin keeps water in skin & makes skin impermeable to some chemicals

c. Bacteria: unbroken surface, acid mantle (skin secretions contain acid: inhibits bacteria)

d. UV: pigment melanin(darkens skin)

e. Thermal: heat/cold receptors allow you to know outside temperature

2. Excretion: gets rid o waste

3. Body Temperature Regulation

a. Heat Loss: sweat glands activate and blood vessels dialate (grow); blood rushes into capillary beds (heat leaves skin through sweat)

b. Heat retention: blood vessels constrict; blood avoid capillary beds

4. Synthesis o vitamin D (help bones pick up calcium): 

· Modified a form o cholesterol converted to vitament D in presence o sunlight

B. Skin Strucutres: 3 layers

1. Epidermis: outer layer; made o stratified (layered) epithelial cells; avascular (no blood vessels)

a. Layer o epidermis completely replaced every 35-40 days

i. Stratum corneum: outer layer: 20-30 cel layers thick; made o cleat cells; protection & keep water inside; most o epidermis

ii. Stratuum lucidum: flatter; keratinized; begin to die

iii. Stratum granulosum: keratinizing begin

iv. Stratum spinosum: some mitosis

v. Stratum germinativisum (basale): growing layer, mitosis occurs, produces millions o new cells per day

2. Dermis: “hide”; made o connective tissue
a. 2 regions: thicker than epidermis

i. Papillary layer: upper layer has ridges (cause finger print) = dermal papillae = loops & whorls o fingerprints; receptors

ii. Reticular Layer: contain blood vessles; sweat & oil glands; sensor receptors (touch & pain); phagocytes (WBC: eat bacteria, ect. Around skin/wound); elastic fibers & collagen (connective tissue)

3. Subcutaneous Tissue: adipose tissue (fat that cushions & protects)

a. anchors skin to underlying organs

b. not a “real” layer o the skin

c. hair originates in the dermis

C. Skin appendages: in dermis

1. Exocrine glands: release secretions via duc
a. Subaceous glands: (oil = sebum)

i. keep skin soft & moist

ii. kill bacteria

iii. empty in hair follicles ( clogged acne =>

b. Suderiferous gland (sweat) gland

i. found all over body

ii. ducts end in pores

iii. temperature regulation

2. Hair: protection/warmth/insulation: protection especially in nasal passage

3. Nail: contain keratin (hard); contain nerve endings ( ouchie if nail teared

III. Bone

A. Function

1. Support, anchor organ

2. Protection for soft organs

3. Movement (liver)

4. Storage (fat in internal cavity; minerals: Ca+2 (required in blood for nerve transmission, muscle contraction, blood clotting), K+, P-3, Na+, Mg+2)

5. Blood Cell Formation: hematopoiesis: occurs in marrow (yellow marrow in middle, stores fat; red marrow @ end: makers o blood cell)

B. Classification o Bones

1. Types o bone tissue (osseous)

a. Compact bone: dense, smooth, homogeous (constant appearance)

b. Spongy bone: has lots o open space, needle like

2. Shape

a. Long bone; length > width; usually compact (ex: femur, finger)

b. Short bone: cube like; mostly spongy; (ex: wrist, ankle)

c. Flat Bone: thin, curved, 2 layers compact w/ spongy in middle (ex: rib, skull)

d. Irregular bone: the “others” category (ex: vertebrae, hip)

C. Structure o Bone

1. Diaphysis: shaft, midle length, compact, contain yellow marrow (fat storage)

2. Epiphysis: end o bone shaft, covered by connective tissue or periosteum; compact & spongy bone (red marrow) covered by cartilage (articular cartilage): allow for movement & reduce friction

D. Bone Formation & Growth

1. Most bones form using cartilage (hyaline)

2. Ossification (bone formation) involves 2 steps

a. cartilage is covered by osteoblasts (bone forming cells)

b. enclosed cartilage is digested, leaves medullary cavity

3. Growth o bone is controlled by growth hormone & sex hormone

E. Bone Remodeling (change in bone strength & thickness)

1. Response to 2 factors

a. Calcium level

i. Ca+2 low: PTH (parathyroid hormone) causes Ca2+ to be released; osteoclasts (bone destroying cells) break down bone to release Ca2+
ii. 
Ca2+ high: PTH activates osteoblasts & Ca2+ deposited in bone

b. Stress: pull o gravity & muscles

i. high stress (activity: exercising); osteoblasts form more bone; thicken & strengthen bones

ii. low stress (inactivity/bed rest): boones lose mass & atrophy (shrink)

F. Joints (Articulations)

1. Functions

a. hold bones together

b. allow movement

2. Classfication

a. functions: amount o mvt allowed

i. Synarthrose: immovable: commin axial skeleton: (ex: skull bones; slitures)

ii. Amphiarthrose: slightly movable: common in axial skeleton (ex: vertebrae)

iii. Diarthrose: freely movable: common in appendicular skeleton: (ex: wrist, elbow)

b. Structurally

i. Fibrous joints: joined by (fibrous) connective tissue; allow no movement (ex: skull bone)

ii. Cartilaginous joints: cartilage in between bones: (ex: pelvis, vertebrae)

iii. Synovial joints: bone ends are separated by a cavity filled w/ synovial fluid
(ex: plane joint: carpals; hinge joint: elbow/knee; pivot join: radius/ulna; condyloid joint: knuckles; saddle joint: carpal/metacarpal; ball & socket joint: hip/shoulders)

IV. Muscular System

A. Functions (by contracting)

1. produce movement

a. Skeletal muscles (striated): loco motion: walk/lift

b. Smooth/cardiac muscles: move blood & maintain blood pressure

c. Smooth muscles in hollow organs: foreceps, fluid through body channels

2. Maintain posture

3. Stabilize joints

4. Generate heat

B. Skeletal Muscle Anatomy

1. Plasma membrane: sarcolemma

2. Organelles
a. mitochondria

b. myofibrils: ribbon ish: fill cytoplasm (striations)

i. striations

a. Light Bands (I) have Z lines

b. Dark bands (A)

ii. Sarcomere: region o myofibril b/t 2 light boands (from on Z line to another); many sacromere in a microfibril

a. made o 2 myofilaments

i. Thick: containprotein myosin & ATPase enzymes

ii. Thin: contain proteins actin & regulatory protein

c. Sarcoplasmic Reticulum: SR: specialized smooth ER: surrounds each myofibril; store & release calcium (used in muscle contraction/relaxation)

C. Types o Muscles

1. Prime movers: muscle that causes a particular movement (ex: flex arm/bicep)

2. Antagonists: muscles that oppose or reverse movements (ex: extend arm: triceps)

3. Synergist: muscles that help the prime movers by producing the same movement or reducing unnecessary movement (ex: stabilize wrist joint to make fist)

4. Fixation: hold bone still or stabilize the origin o the muscle (specialized synergids)

D. Muscle Attachment: muscle attached to bone or other connective tissue @ 2 points

1. Origin: muscle attached to immovable or less movable bone

2. Insertion: muscle attached to moveable bone: insertion moves toward origin during contraction

E. Muscle Naming: structural/functional characteristics

1. Direction o fibers

a. Rectus: straight fibers

b. Oblicque: slanted fibers

2. Relative size: Maximus; minimus; longus
3. Location o muscle: often named for bones associated with (ex: temporales: temporal bone)

4. Number o orgins (ex: biceps, triceps, quadriceps)

5. Location o orgin/insertion (attached to bone) (ex: sternocleidmastoid: orgin is sternum clavicle, insertion is on mastoid process (temporal bone))

6. Shape o muscle (ex: deltoid: triangle)

7. Action o Muscle

Muscle Contraction

Muscle cells have 2 unique properties

· Irritability: can receive/respond to stimula

· Contractibilty: ability to shorten

Sliding Filament Theory
1. Muscle cell stimulation: by a nerve cell (motor neurons)

a. Nerve impulse reaches axon terminal or end o nerve cell (near muscle)

b. Neurotransmitter: chemical: releases acetylcholine (ACh) into the synaptic cleft (region b/t muscle cell and nerve cell)

c. ACh attaches to receptors on sarcolemma
d. Sodium Na+ ions rush into muscle cell (ACh makes membrane temporarily permeable to Na+: depolarization)

e. Electrical current (or charge) is generated and passed from 1 cell to another => action potential (cells now know to contract)

2. Ca+2 ions are released from the Sarcoplasmic reticulum
3. Ca+2 binds to troponin on actin (thin filament)

4. Troponin & Tropomyosin change shape and expose the active site for binding to myosin (thick filament)

5. Myosin binds to actin (thin filament) & form a cross bridge 

· ATP binds w/ myocin before it picks up actin

6. ADP + P released from myosin (energy for cross bridge)

7. Myocin head flex @ 45o angle & pull actin filament toward the center of the sarcomere

8. Myocin picks up a new ATP & releases the actin active site
9. Myocin binds the another active site and the process repeats (5-8) til muscle completely contracts/shortens 

Muscle Relaxation: lengthen to resting stage

1. ACh is inactivated by an enzyme cholinesterase
2. Ca+2 is pumped back into the SR via active transport (use ATP)

Active sites on actin are covered & actin filament returns to normal length

V. Digestive System

· Type o Diets: : herbivore (plants, algae: sponge), carnivore, omnivoer (roaches)

· Feeding Mechanisms

1. Suspension feeding: sift food particles from H​2O

2. Substrate feeding: live on or in food (ex: larva, earthworm ( deposit feeders)

3. Fluid fleeding: suck mutrients from living host: (ex: aphids (phloem from plants); leeches, mosquitos, butterflies)

4. Bulk Feeding: eat large pieces o food; have adaptations to kill prety or tear pieces o meat 

· Digestive Compartiments

1. Food Vacuoles: intracellular digestion: simple digestion, food vacuole fuse w/ lysosomes (contain hydrolytic enzymes which break down food using water) (ex: sponge, paramecium)

2. Gastrovascular Cavity: incomplete digestive tract: 1 opening; (ex: dniderians, flatworms)

3. Alimentary Canal: complete digest tract

a. Digestive Tube between 2 opening: mouth & anus

b. Food moves in 1 direction & allows for specialization for digestion/absorbtion (ex: roundworm, segmented worms)

· Digestive Process

1. Oral Cavity mechanical digestion, chemical digestion (saliva: salivary amylase <_- hydrolyze starch & glycogen); tongue –food( bolus
2. Food Enters (bolus) in Pharynx & into esophagus
· moves through peristasis : smooth muscle contraction

3. Stomach

a. Top o stomach: Cardiac Orifice (Sphicter): open to allow bolus to enter (Acid reflex/heartburn: when sphincter doesn’t close & acid from stomach enter esophogus)

b. Epithelial cells secrete gastric juices (mainly HCl, pH=2)

i. denatures protein

ii. kill bacteria

iii. break down extracellular matrix (which holds group o cells together)

c. Enzyme: Pepsin: hydrolyzes protein
2 forms: Pepsinogen (inactive form) –GastricJuices( Pepsin (active form)

d. Muscus: protect lining from digestion by pepsin or acid

e. Smooth muscles: churn food w/ acid (chyme
f. Bottom o stomach: pyloric sphincter: allow food to enter to small intestine (2-6 hr)

4. Small Intestines: mostdigestion and absorbtion o nutrients

5. Large Intestine: colon: reabsorbs water (that small intestine misses); pass waste out (12-24 hr)

E. coli: get nutrients from waste => vitamins and gas (we absorbs vitamins: esp. Vitamin K)

(diharreah: not enough H2O absorbed; Constipation: too much)

· Digestion Hormones

1. Gastrin: secreted by stomach; stimulates production o gastric juice; low pH: inhibits grastin & decrease gastric juice (when there’s no food in stomach)

2. Secretin: released from intestinal wall when chyme enters duodenum (1st part o small intestine); signals pancrease to produce bicarbonate to neutralize/buffer acid

3. Cholecystokinin: CCK: produced in duodenum, cause gall bladder to contract and release bile, causes pancreas to release enzymes

4. Enterogastrone: if chyme is rich in fats (break down o fats take longer, but more energy result) inhibits peristalsis in the stomach & slows entry o food into small intestine (chyme)

· Enzymes: 

· Carbohydrates:
Polysaccharides ( salivary amylase:mouth/throat/stomach ( Smaller Polysacchardes ( pancreatic amylase ( disaccarides ( more pancreatic amylase ( monosaccharides

· Proteins: made o polypeptides or AA Chains
Protein ( pepsin (stomach acid) ( polypeptide ( Chymotrypsin ( small polypeptides ( carboxypeptidease/aminopeptidase ( amino acids

· Lipids: fats are insoluable in water
Fat ( bile/salt ( form fat droplets (emulsification) ( lipase ( fatty acids & glycerol
· Folds in Small Intestine: Villi (projections) : absorb stuff; epiphelial cells covering capillaries & the lymphatic system

· Monomers enter epithelial cells by active or passive trasport & enter capillaries via lymphatic vessels

· small intestin parts: duodenum (1st; digestion); ileum & Jejunum (absorbtion)

VI. Circulatory/Respitory System

· Function: Transport O2, nutrients, wastes, hormones, throughout body

A. Types:

1. Gastrovascular cavity: nutrients diffuse into cells (ex: cniderians, flatworms)

2. Open circulatory System: most arthropods,  (insect, crustaceao, some mollusk)

· blood and intestinal fluid are combined into hemolymph
· hemolypmh bathes internal organ directly

· heart pumps hemolymph out o vessels and return through pores (sinuses)

3. Close Circulatory System (earthworm, some mollusks, squid, vertebrates)

· blood confined to blood vessels (separate from lymph or intestinal fluid)

· gas exchange occurs in capillaries (nutrient absorbed in intestine)

B. Components o closed system

1. Heart

a. Atrium (atria): returns blood to heart

b. Ventricles: pumps blood out of heart (1 or 2)

2. Blood Vessels

a. Arteries: carries blood away from heart; branches into arterioles
b. Capillaries: site o gas exchange

c. Veins: return blood to heart: branch into venules
3. Blood (connective tissue)

C. Circulation in Vertebrates

1. Fish: 2 chambered heart: 1 atrium, 1 ventricle: single circulation: blood leaves the heart, is oxygenated (via gill capillaries), passes through body, returns to heart

2. Amphibians: 3 chambered heart: 2 atria, 1 ventricle: oxygen rich & poor blood mix in ventricle

· double circulation: O2 poor blood enters heart and leaves/O2 rich blood enters & then leaves

3. Mammals: 4 chambered heart: (2 atria, 2 ventricle)

· double circulation: no mixing o O2 blood & O2 poor blood

D. Heart Anatomy

1. Right Atrium: O2 poor blood return via vena cava (superior: above; inferior)

2. Left Atrium: O2 rich blood return to heart via pulmonary vein
3. Right Ventricle: larger and more muscular than atria: pumps blood into pulmonary artery (lung)

4. Left Ventricle: pumps in aorta (body)

5. Valves: prevent backflow o blood (defect in valve = heart murmur)

a. Atrioventicular (AV) valve: between atrium & ventricle

i. Right AV valve: tricuspid
ii. Left AV valve: mistril or bicuspid
b. Semilunar valve: between ventricle & artery

i. pulmonary semilunar valve
ii. aorta semilunar valve
E. Cardiac (Heart) Cycle: sequence o events in a heart beat (.8 sec)

1. Heart tissue cells (cardiac muscle, nervous) are myogenic or autorythmic (self excitable: contract w/o nerve impulse)

2. Controlled by

a. Pacemaker (sinocitrial (SA) node): found in upper right wall o atrium (right); set rate o contraction; sends message to AV node & contracts atria

b. Atrioventicular node: lower wall o right atrium; sends message to rest o heart: causing ventricles to contract (bundle branches ( perkingy fibers trans message)

3. 2 Stages

a. System: contraction o ventricle: (higher, forces blood out o heart)

b. Diastole: relaxation o the ventricle (heart fill w/ blood)

SKIP TO…

VII. Endocrine System

A. Functions

1. growth & development

2. metabolism regulation

3. response to environmental changes (stress)

4. controls reproduction, development, birth

B. Chemical Messenger

1. Hormones: secreted by cells and effect the activity o other cells (target cells): carried by blood, 3 types

a. Steriods: fat-soluable; produced from cholesterol, pass through cell membrane and nuclear membrane; activate genes in nucles 
(ex: sex hormones: activate genes for growht/development during puberty)

b. Amino Acid based: H2O soluable; modified from amino acid tyrosine; bind to a receptor on the cells surface which triggers a second messenger within the cell to relay hormone message 
(ex: epinepherine: fight o rflight response)

c. Peptide Hormone: H2O soluable; made from a chain o amino acids (peptide) ; act as signals for the nervous system, bind to cell surface & use a second messenger sys.
(ex: oxytocin: uterine contraction)

2. Other messengers

a. phermones: animal use this to attract mates

b. local regulator: (ex: histamine, prostaglandins: inflammatory system)

C. Regulation o Hormone Release

1. Negative Feedback: hormones work as antagonist
(ex: high hormone level to glucagon prevents other hormone from being produced or low levels o glucagon stimulates hormone production)

2. Positive Feedback: changes or presence o  a hormone or stimulus that cause an amplification (great increase) in hormone
(ex: birth: pressure o baby on uterus cause more oxytocin => more contraction)

D. Vertibrate Endocrine System

1. Hypothalmus
a. region o lower brain

b. integrates nervous/endocrine system

c. has neurosecretory cells

d. makes ADH (antiduiretic hormone) & oxytocin (uterine contraction @ childbirth)

e. regulates pituitary gland

2. Pituitary Gland @ base o hypothalmus
a. made o 2 lobes

i. Posterior lobe: neurophysis: storage/release o ADH & oxytocin

ii. Anterior lobe: acdenohypophysis: produces many hormones
(ex: GH: growth hormone; LH: Lutenizing hormone; FSH: follicle stimulating hormone; TSH: tyroid stimulating hormone)

3. Thyroid Gland (neck); 2 lobes

a. produces thyroid hormones required for development & homeostasis

i. Development: bone formation & nerve cell branching

ii. Homeostasis: blood pressure, heart rate, metabolism

b. T3: Triiodothyrone & T4 = Thyroxine: amino acid hormones 

· tyrosine and iodine (salt) neede to make these

· controls metabolism

· hormones: too much (hyperthyroidism) or too little (hypotheyroidism) bad

c. Calcitonin: lower blood calcium

4. Parathyroid Gland
a. 4 glands on thyroid

b. secrete PTH (parathyroid hormone); causes blood Ca+2 (antagonist o calcitonin) 

1. stimulates reabsorbtion o Ca2+ in kidneys & intestines (requires Vitamin D)

2. Stimulates osteoclasts to break down bone matrix & release Ca2+ into blood

3. 41.12 on pg. 928

5. Pancreas (exocrine (digestion) & endocrine (blood glucose))

a. Endocrine cells: islets o langerhans
1. Alpha cells: secrete glucagon (peptide hormone made o AA chain) ; breakdown o glycogen

2. Beta cells: secrete insulin (peptide hormone): help cells take in glucose & help liver store glucose (glycogen)

b. Negative feedback: glucagon up; insulin down

c. Hypoglycema
d. 41.13 on pg. 929 for blood sugar control: 

6. Adrenal Glands: by kidney

a. help body deal w/ stress

b. 2 parts

1. cortex: outer: causes production and release o corticosteroids
· glucocorticoid: involved in glucose metabolism (increased blood glucose => greater energy to deal w/ stress)

· mineral corticoids: involved in H2O / salt balance

2. Medulla: inner: short term stress; involves the nervous system

a. epinepherine: fight or flight response (constricts blood vessel)

b. Norepinepherine: blood pressure

7. Gonads: ovaries/testes

a. produces androgens: steroid hormone: involved in male reproduction development & maintenance (ex: testosterone)

b. produce estrogens: female reproduction development & maintenance

c. produce progestins: involved in maintaining/preparing uterous for development

d. controled by 2 hormones from pituitary gland

i. LH: luterizing hormone

ii. FHS: follicle stimulating hormone

8. Pineal Gland: behind hypothalmus in brain

a. produce meelatonin: biological/circadian rhythms

9. Thymus Glands: above heart

a. produce thymosin which matures T cells

· peptide hormone doesn’t enter cell: it attach to surface receptor

· JOT DOWN HOW HORMONES WORK: ON ENTERING/LEAVING CELLS
===========================Animal Behavior=============================

· Ethology: study o animal behavior

· Behavioral ecology: study o behavior to explain how behavior increases animal’s reproductive success

I. Kinds o Animal Behavior

A. Instinct: inherited

B. Fixed Action Pattern (FAP): innate behaviors which follow a pattern even if the end desired can no longer be fulfilled; caused by a stimulus

C. Imprinting: acquired innate behavior during critical period

1. Lonenz: found thatgosling (til 2 days old) accept moving objects as mommy

D. Associated learning: animal understnads 2 events are connected

1. classical conditioning: animal perform act for substitute stimulus

2. Pavlov’s dogs: salivate for bell after repeated bell ringing before dinner

E. Trial & Error: operant conditioning
1. Skinner: reward or punish rat based on lever they pushed

a. if forgotten/reversed: extinction
b. positive/negative reinforcement

F. Habituation: animal disregard meanlingless stimuli

G. Observational Learning: animal copies another animal

1. Japanese monkesy wash potatoes (one does, they all do)

H. Insight: new situation & animal acts in a way that generates a desired outcome

1. Chimp climbs/stacks boxes for food that is out o reach

I. Some inate abiliities come only after maturation (isolated bird & flying)

· inherited behaviors (innate) increase for fitness

· Innate: good behaviors passed down for fitness

· Associative: benefit from unexpected repeated events

· Habituation: ignore repetitive events

· Observation/Insight: learn new stuff w/o receiving reinforcements; time => behavior acquired

II. Animal Movement

1. Kinesis: undirect movement in response to the environment, change in speed; so animals can remain in favorable environment (ex: roaches and light)

2. Taxis: directed movement in response to stimulus (to or away from stimulus) (ex: phototaxis: move toward light ( moth)

3. Migration: seasonal/environmental changes
III. Asdf\

