Anatomy & Physiology Semester “A” EXAM Review

Material from the following chapters / topics will be covered:

· Prefixes & Suffixes 
· Anatomical & Positional Terminology (Chapter 1)

· Cells & Tissues (Chapter 3)

· Skeletal System (Chapter 5)

· Muscular System (Chapter 6)
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DISCLAIMER:

BE AWARE THAT THIS REVIEW SHEET PROVIDES ONLY REPRESENTATIVE EXAMPLES OF QUESTIONS FROM EACH UNIT.  YOU ARE RESPONSIBLE FOR ALL MATERIAL COVERED IN CLASS (NOTES) AND CAN EXPECT TO ENCOUNTER QUESTIONS ON THE EXAM THAT, WHILE  COVERING THE TOPICS FROM EACH UNIT, MAY NOT BE EXPLICITLY COVERED IN THIS REVIEW.

Prefixes & Suffixes – know them.  Here are some practice examples:
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1.  aquasynthesis _____________________________________

2.  osteocyte _________________________________________

3.  neoplasm _________________________________________

4.  dermology ________________________________________

5.  gastroscope _______________________________________

Anatomical & Positional Terminology (ch.1) – know them.

6.  Describe the “anatomical position”. Standing, feet parallel, palms forward
7.  Top (head end) of body – SUPERIOR
8.  Front of body – ANTERIOR
9.  Posterior aspect of knee – POPLITEAL
10.  Cheek area – BUCCAL
11.  Top of shoulder – DELTOID
12.  Anterior aspect of elbow – ANTECUBITAL
13.  Area where leg joins body – INGUINAL
14.  Posterior aspect of shoulder – SCAPULAR
15.  The two subdivisions of the ventral body cavity – THORACIC & ABDOMINOPELVIC CAVITIES
16.  The cranial body cavity is __SUPERIOR__ to the vertebral body cavity.

17.  The elbow is ___DISTAL___ to the axillary region.

18.  The abdominopelvic body cavity is ___INFERIOR____ to the diaphragm.

19.  The entire integumentary system is ___SUPERFICIAL__ to the skeletal system.

20.  The heart is ___MEDIAL__ and ____SUPERIOR___ to the patellar region.

21.  The plane that divides the body into right and left parts – SAGITTAL
22.  A cut that separates a body into top and bottom halves – TRANSVERSE
Classify these organs into their appropriate organ system and body cavity:

23.  Heart – CARDIOVASCULAR/CIRCULATORY (THORACIC) 28.   Kidney – URINARY (ABDOMINOPELVIC)
24.  Liver – DIGESTIVE (ABDOMINOPELVIC)

      29.  Stomach – DIGESTIVE (ABDOMINOPELVIC)
25.  Small intestine – DIGESTIVE (ABDOMINOPELVIC)
    30.  Diaphragm – MUSCULA/RESPIRATORY (N/A)
26.  Lungs – RESPIRATORY (THORACIC)


      31.  Spleen – DIGESTIVE (ABDOMINOPELVIC)
27.  Trachea – RESPIRATORY (N/A)

                         32. Uterus – REPRODUCTIVE (ABDOMINOPELVIC)
Cells (ch.3)
1.  Cells are made of what 4 primary elements? C,H,N,O
2.  Describe the structure of the plasma membrane and the importance of each part.


Double layer of lipids which are insoluble in water and selectively permeable.
3.  Explain what is happening in each of these diagrams (use terms that end in “-tonic” please):
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ISOTONIC SOLUTION resulting in no change to cell size.
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HYPOTONIC SOLUTION resulting in increased cell size because of solute forced into cell.
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HYPERONIC SOLUTION resulting in decreased cell size because of solute forced out of cell.

4.  Why can’t we drink sea water?  Explain using tonicity, solute, solvent, direction of 

       water flow, and cellular changes. (Don’t even think about saying something lame like “It’s not good for you.” DUH!!!)
Sea water is a HYPERTONIC solution which means there is more solute (3.5% salt) in the solution outside of the cell than solute (0.9% salt) inside the cell.  More importantly, there is less solvent (96.5% water) outside the cell than inside (99.1% water).  Because water flows from high pressure to low pressure, the water flow from inside the cell (99.1%) to outside (96.5%) and the cell shrinks.  Therefore, drinking sea water will severely dehydrate a person.
Tissues (ch.3)
Complete the following outline:


I.  Tissues – (definition) groups of cells similar in structure and function


A. (tissue type #1): epithelium



1.  Functions: line & cover body parts, form glands, protect, absorb, filter, secrete



2.  Named according to cell _shape__ and __arrangement_____.




3.  Several specific types (list 8):





- simple squamous

- stratified squamous




- simple cuboidal

- stratified cuboidal




- simple columnar

- pseudostratified columnar




- transitional


- glandular


B. (tissue type #2): Connective



1.  Functions: protect, support, bind together other body tissues



2.  Two common characteristics of this tissue type:





a. **Non-living Extracellular Matrix**




b. Variable blood supply



3.  Five types of this tissue in order of hardest to softest 

     extracellular matrix:


a. bone 

b. cartilage

c. dense c.t.

d. loose c.t.

e. blood


C. (tissue type #3): Muscle



1.  The single function of this highly specialized tissue is to _contract__




2.  Three specific types of this tissue:






name

location(s) found

function(s)





a.    skeletal m.
connected to bones

move body, generate heat







b.    cardiac m.
heart



move blood




c.    smooth m.
walls of hollow organs
move substances


D. (tissue type #4): Nervous 



1.  Tissue made of cells called: neurons



2.  Two major functions of this highly specialized tissue:

 



a. irritability 




b. conductivity
Tissues 
(continued)

1. What are the major differences between skeletal, cardiac, and smooth muscles?

· Skeletal: voluntary, multinucleate, striated
· Cardiac: involuntary, uninucleate, striated

· Smooth: involuntary, uninucleate, not striated

2. What specific tissues could you find when looking at a complete knee joint?

· Bone Connective Tissue
· Cartilage Connective Tissue

· Dense Connective Tissues (tendons & ligaments)

· Blood Connective Tissue

· Skeletal muscle

3. Why is blood considered a connective tissue?  When are the fibers apparent in blood tissue? 

· Blood is a CT because it is composed of living cells (rbc’s, wbc’s, platelets, etc.) surrounded by nonliving matrix (plasma).
· Fibers appear during the coagulation (clotting) process.

4. Why is stratified squamous a good type of epithelium for your skin?  

Because there are many layers of “sacrificial” cells which can resist abrasion.
5. Why are your lungs lined with simple squamous epithelium?


Because it forms a very thin layer through which gases (O2 and CO2) can pass.
6. What are the differences between endocrine and exocrine glands?


Exocrine glands have ducts leading from them to deliver their secretions to specific places and 

endocrine glands don’t (their secretions simply “soak” into surrounding tissues).
7. What kind of tissue are tendons and ligaments?  What does each of these hold together?

· Tendons and ligaments are both dense connective tissues.
· Tendons hold muscle to bone and ligaments hold bone to bone.
8. What is unique about the way that cardiac muscle cells join together?  


They are joined by intercalated discs which allow them to synchronize their contractions.
Be able to identify tissue types visually, such as these for example:
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        SIMPLE COLUMNAR

    CARTILAGE


 SKELETAL MUSCLE
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[image: image12.png]a. Cervical Vertebrae

e 7 most superior vertebrae (neck)

o (1 (atlas) and C2 (axis) work together
to allow head to pivot

e Have transverse foramen for blood

vessels to the brain

b. Thoracic Vertebrae
e 12 vertebrae

o All have facets for rib attachment

c. Lumbar Vertebrae
e 5 large vertebrae
e Bear most of body’s weight
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         SIMPLE CUBOIDAL

      STRATIFIED SQUAMOUS

  CARDIAC MUSCLE
[image: image14.png]2.Let’s use arm curls as an example:
3. Prime Mover & Antagonist

a. _ —the muscle responsible for most of

a movement.
EX) bicep
b. _— the muscle that does the reverse
action of the prime mover.
EX) Tricep

4. - —muscles that help the prime mover.
EX) other smaller upper arm muscles

5. -— specialized synergists that stabilize joints
and/or muscle origins to prevent
unnecessary movement.

EX) muscles of back, abdomen, shoulders
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        LOOSE CONNECTIVE
           SIMPLE SQUAMOUS


BONE
Skeletal System (ch.5)
1. What are 3 (WHAT?!?  THERE ARE 5!!!) basic functions of the skeletal system?

· SUPPORT

· PROTECTION

· MOVEMENT 

· STORAGE

· HEMATOPOEISIS

2. Identify the 2 subdivisions of the skeleton.


AXIAL & APPENDICULAR
3. Name the 4 main kinds of bones.

· LONG

· SHORT

· FLAT

· IRREGULAR

4. Differentiate between compact and spongy bone.

· Compact – solid and smooth-looking 

· Spongy – small “needles” with open spaces
5. Be able to identify the bones listed on your “Bones to Know” page.
6. Name the parts of a typical vertebrae body (spinous process, vertebral arch, vertebral foramen, transverse 
     process) and be able to identify cervical, thoracic, and lumbar vertebrae.
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[image: image20.png]A.Electrical Activity Along Neurons

1. Irritability

® The ability for a nerve to detect a stimulus and

turn it into an electrical impulse.
e “All-or-Nothing” threshold response.

2. Conductivity
* The ability of a nerve to carry the electrical signal
along the length of its axon.
B.Chemical Activity Between Neurons

1. Electrical impulse cannot cross the gap (synaptic
cleft) between neurons.

2. Chemicals called “neurotransmitters” are released
from the axon terminals to cross the gap and irritate
the dendrites of the next nerve, causing an electric
impulse to conduct along its length. (takes about1 millisecond)

C.The complete transmission of a nerve impulse is called
n “electrochemical event”.
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7. What are spinal curvatures and why are they important?

· Primary curvatures (thoracic & sacral regions) – curve posteriorly

· Secondary curvatures (cervical & lumbar regions) – curve anteriorly; allow child to lift head & walk

8. Identify the bones of the pectoral and pelvic girdles.

· Pectoral = clavicle & scapula

· Pelvic = ilium, ischium, pubis
9. Describe the differences between male and female pelvises.

· Male pubic arch less than 90 degrees, female pubic arch greater than 90 degrees

10. In what two ways can skeletal joints be classified?

· By STRUCTURE: fibrous, cartilaginous, synovial
· By FUNCTION: immovable, slightly movable, freely movable
11. Explain any connections between the two ways of classifying skeletal joints.

· Most FIBROUS joints are IMMOVABLE
· Most CARTILAGINOUS joints are SLIGHTLY MOVABLE
· Most SYNOVIAL joints are FREELY MOVABLE
12. Be able to describe the symptom and causes of the disorders and injuries that we discussed.

Scoliosis, Lordosis, Kyphosis, Osteoporosis, Osteogenesis Imperfecta, Rickets, Spina Bifida, 

Disc Herniation, Spinal Fusion, Bone Spurs, Osteoarthritis, Rheumatoid Arthritis, Bursitis, Sprains,

And various types of Breaks
Muscular System (ch.6)
1. List the 4 major functions of muscles.
· Movement

· Joint Stabilization

· Posture

· Heat Generation

2. Why is a muscle considered an organ?
It is made of several different types of tissues (muscle, connective, nervous)
Describe the three muscle types using the chart below:

	Muscle Type
	# Nuclei / Cell
	Striated?
	Voluntary/Involuntary
	Location in Body
	What it Moves

	Skeletal
	Several
	Yes
	Voluntary
	Attached to bones
	Skeleton

	Cardiac
	One
	Yes
	Involuntary
	In heart
	Blood

	Smooth
	One
	No 
	Involuntary
	Walls of hollow organs
	Substances 



Know the locations of these muscles (find them on the pictures in your book: pages 182 & 184):

platysma
triceps


rectus abdominus

hamstrings



biceps

pectoralis major
external intercostals

gastrocnemius

deltoid

external oblique
latissimus dorsi

quadriceps

trapezius
masseter

sternocleidomastoid

orbicularis oris


temporalis
gluteus maximus
orbicularis oculi

frontalis
Use the chart below to describe the pneumonic for naming muscles, providing examples for each criteria:

	Letter of Acronym
	What letter stands for
	Example(s)

	L
	LOCATION
	Rectus abdominus, orbicularis oris

	A
	ACTION
	Rectus abdominus

	D
	DIRECTION OF FIBERS
	External oblique, latissimus dorsi

	S
	SHAPE
	Deltoid 

	N
	NUMBER OF ORIGINS
	Biceps, triceps

	O
	ORIGIN & INSERTION
	Sternocleidomastoid

	R

	RELATIVE SIZE
	Pectoralis major


Describe how muscles are grouped according to their actions (prime mover, antagonist, synergists, fixators).


What is a motor unit?
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stimulates. ¢





Explain the process in which a muscle cell is activated by a nerve, using the terms:

nerve, neuromuscular junction/synaptic cleft, neurotransmitter (acetylcholine),
Na+, electrical balance, action potential, actin, myosin, sliding filament.
1. Electrical impulse travels down length of the nerve to the neuromuscular junction.

2. Neurotransmitter (acetylcholine) released across the gap.

  *if enough ACh is released, the action potential is reached

3.  Sodium ions outside the muscle cell move into the cell, 

      upsetting the chemical balance in the muscle cell. 

3. When the balance is upset, the protein filaments actin and myosin slide past each other (Sliding Filament Model).

Be able to identify the parts of a muscle (in cross section).





Compare and contrast isotonic and isometric muscle contractions.

1. Isotonic Contractions

· Successful muscle shortening when stimulated by a nerve.

· Results in movement.

· EX) walking, lifting, etc.

2. Isometric Contractions

· Muscles do not shorten when contracting.

· No movement.

· Pushing against wall, lifting a bus, etc.

Use the chart below to summarize aerobic and anaerobic muscle contractions:

	
	Oxygen Use?
	Relative Strength and Speed of Contractions
	Efficiency

(how many ATP’s can be made from 1 glucose molecule?)
	Sustainability until Fatigue

	Aerobic Contractions
	y
	Weaker and slower
	36 ATP’s
	hours

	Anaerobic Contractions
	n
	Stronger and faster
	2 ATP’s
	45-60 sec


Fatigue:

· What is it?



The inability for a muscle cell to contract despite being stimulated to do so by a nerve.
· Why does it happen?

Happens when muscles are over-worked.

Caused by a lack of oxygen, insufficient ATP, and a buildup of lactic acid. 


Distinguish between the characteristics of fast-twitch and slow-twitch muscle fibers.

1. Fast & Slow Twitch Muscle Fibers

a.  Slow-Twitch Muscle Fibers:

· Steady tug

· High endurance

· Aerobic energy use

· Much globin, mitochondria, blood vessels give a dark color.

b.  Fast-Twitch Muscle Fibers:

· Explosive movements

· Fatigue quickly

· Anaerobic energy use

· Less globin, mitochondria, blood vessels give a lighter color

Define and give the causes of hypertrophy and atrophy.

A. Hypertrophy – increase in muscle size. 
2.  Increased number of fibers,  connective  

 tissue and blood vessels in response to 

 prolonged forceful muscle activity.

3. Occurs if muscle contracts to at least 75% of its maximum tension.

B. Atrophy – decrease in muscle size

1.  Results from prolonged lack of use

2. Causes:

a. Temporary – cast limb, long bed rest, space travel, etc.

b. Permanent

· Nerve injuries

· Disease 

Nervous System (ch.7)

The major function of the nervous system and the 3 overlapping steps in which this function to happens.

1. Sensory Input – sensory receptors gather stimuli.

2. Integration – the brain decides what to do about the stimuli.

3. Motor Output – muscles or glands respond to the stimuli.

Structure of a neuron and the events of a neurochemical event.


How the nervous system is organized (central, peripheral, autonomic, somatic, sympathetic, parasympathetic).





Nervous System



        Central NS



      Peripheral NS







     Somatic NS


Autonomic NS










      Sympathetic NS
    Parasympathetic NS

The 4 regions of the brain and basic function of each.

	Major Region
	Function(s)
	Subdivisions

	Cerebrum
	*Thinking & Memory

*Sensory information

*Complex movement


	Parietal Lobe

Occipital Lobe

Temporal Lobe

Frontal Lobe

	Cerebellum
	*Balance & Equilibrium

*Coordinates body movement
	

	Diencephalon
	*Controls autonomic organ  

   systems and hormones to 

   help maintain homeostasis


	Thalamus

Hypothalamus

Pituitary Gland 

	Brain Stem
	*Heartbeat and breathing

*Consciousness
	Midbrain

Pons

Medulla Oblongata



Reflexes and reactions: what are they and how do they work?

Reflexes - rapid, predictable, and involuntary responses to stimuli.
1. Reflex Arc

a. Stimulus signal sent through afferent (sensory) nerve to spinal cord.

b. Spinal cord interprets signal and responds by:

· Sends one message back to the muscles through efferent (motor) nerves 

telling it to flex quickly.

· Sends another message to the brain as an “FYI”.
Reaction Time – the time between a stimulus and the beginning of a voluntary response.

Study hard, good luck, and most of all remember…

Chicks dig scars,

Glory lasts forever, 

And word banks are for sissies.
There will be NO SPECIFIC QUESTIONS about prefixes and suffixes on the assessment, but a GENERAL KNOWLEDGE about them may prove useful in deciphering words that you may not have seen in a while!





perimysium





tendon





epimysium





fascicle








