Worksheet for BIO 210 Topic 1 - Anatomical Terms/Body Organization/Cytology
1)
Give a 1 sentence statement of the general function of each of these cellular organelles:



plasma membrane



nucleus



nucleolus



ribosome



rough ER



smooth ER



Golgi apparatus



vesicle



lysosome



cytoskeleton

2) 
What distinguishes a true body cavity, such as the peritoneum, from a simple body region, such as the mediastinum?  Which layer of the pleura lines and is adherent to the lungs?  Which layer lines and is adherent to the wall of the thorax?
3)
Dorsiflexion and plantar flexion both involve bending the ankle.  Which of these is anatomically a true flexion and why?

4)
The right and left upper lateral regions of the abdomen are called “hypochondriac”.  What is the origin of this word?  (Hint: What structures are the hypochondriac regions directly under?)  What is the origin of the words “epigastric” and hypogastric”?  (Hint:  what structure are these regions, respectively, above and below?)

5)
What is one clear advantage of transmission electron microscopy over conventional light microscopy?  What is one clear advantage of light microscopy over transmission electron microscopy?

6)
What specific motion of the forearms and wrists do you use to “set” a volleyball?  What specific motion of the ankle and foot would you use to examine the bottom of one foot while standing up?  What specific motion of the neck do you make to signify “no” in the United States?  What specific motion of your shoulders do you make to “shrug” or signify “I don’t know/care”?  

7)
What is one advantage of using the four terms “cranial”, “caudal”, “ventral”, and “dorsal”, instead of the related four terms “superior”, “inferior”, “anterior”, and “”posterior” ?

Worksheet for BIO 210 Topic 2 – Tissue Types, C.T. Proper, Diffusion
TISSUE TYPES

1)
What are the characteristic and distinguishing features of each of these four primary tissue types:



epithelium



connective tissue



muscle



nervous tissue
2)
Describe briefly the basis for subclassification of epithelium, connective tissue, and muscle.
3)
Give 1 specific location or identify one structure in the body where you find each of the following kinds of connective tissue (CT):



loose irregular (areolar) CT



dense irregular CT



dense regular collagenous CT



dense regular elastic CT



reticular CT



white adipose tissue



brown adipose tissue

4)
How do elastic, collagen, and reticular fibers differ in terms of their structure and functional properties?
5)
Clearly define the following terms:


     solvent

           solute

           osmolarity (of a solution)       

           diffusion

           osmosis

           permeability (of a membrane)

           permeance (of a solute)

6)
What actually drives diffusion through an open medium or through a membrane (i.e. what supplies the energy to move molecules)?
7)
What is a “partition coefficient”?  Would fat-soluble or water-soluble molecules tend to diffuse more easily through a lipid bilayer cell membrane?  Would larger or smaller molecules tend to diffuse more easily through a cell membrane?

8)
Imagine red blood cells (RBCs) placed in various aqueous solutions of an impermeant solute.  What would the effect on the cell be for a hypertonic solution?  For an isotonic solution?  For a hypotonic solution?  Which solution would generally be best for an intravenous injection or drip?  Why?

Worksheet for BIO 210 Topic 3 – Epithelium, Integument, Membrane Transport
1)
In what organs or regions of your body would you find each of these epithelial types:



simple squamous (give 3 locations)



simple cuboidal (give 2 locations)



simple columnar (give 2 locations)



simple columnar with microvilli and goblet cells



pseudostratified columnar with cilia and goblet cells



stratified squamous keratinized



stratified squamous moist (give three locations)



transitional 

2)
Briefly, why would  each of the following be anatomically or functionally ludicrous?



a simple squamous epithelium with goblet cells



a simple squamous epithelium with cilia



a simple squamous epithelium lining a surface exposed to abrasion



a simple squamous epithelium lining an active absorptive surface



a multilayered columnar epithelium



a columnar epithelium lining a diffusional surface such as the lung alveoli
3)
Classify the tissue making up the epidermis, dermis, and hypodermis.  Distinguish between sweat glands and sebaceous glands in terms of their structure and products.  Where in the body would merocrine (eccrine) sweat glands predominate?  Where in the body would apocrine sweat glands be more numerous?

4)   What is the mechanical function of the arrector pili muscles?  Identify two stimuli or conditions which might cause these muscles to contract?  Do you think this has any practical function in humans, or is a vestigial mechanism?

5)   Pick one of the following disorders/diseases which interests you and briefly describe both its etiology (cause) and manifestations (symptoms).  Alternatively, pick any other skin condition/disorder/disease of your choice.


    anhidrosis

          aeprosy

          albinism 

          xeroderma pigmentosum

          hypertrichosis

6)
Can facilitated diffusion move solute particles across a membrane against a concentration gradient?  Justify your answer.

7)
Provide and briefly describe one example of each of the following cellular transport processes.  Be sure to specify what ionic or molecular entities are being moved.


    active transport


    cotransport (symport)

          countertransport (antiport)


Worksheet for BIO 210 Topic 4 – Axial Skeleton, Cartilage, Bone
CARTILAGE AND BONE HISTOLOGY

1)
How do hyaline cartilage, fibrocartilage, and elastic cartilage differ in their mechanical properties?  List the locations or structures in which you would find each of these forms of cartilage in the body.  In cartilage, how do nutrients get from the vascular perichondrium to the chondrocytes, given that the cartilage itself is avascular?

2)
How do compact (lamellar) and spongy (cancellous) bone differ in their histological organization?  In lamellar bone, how do nutrients get from the blood vessels running in each Haversian canal to the surrounding osteocytes, given that the bone matrix is full of impermeable calcium phosphate?

3)
Distinguish clearly between intramembranous and endochondral bone formation.  In what type (shape) of bones does each process occur?  How do the roles of osteoblasts and osteoclasts differ?
AXIAL SKELETON

4)
What are the four non-pathological (dorso-ventral) spinal flexures or curvatures?  Which curvatures are primary and which are secondary?  When does each of the secondary curvatures normally develop and what support function does it serve?

5)
List a set of criteria you could use to distinguish cervical, thoracic, and lumbar vertebrae from each other.  What range of motion is possible in each of these three regions of the spinal cord?  What limits motion between adjacent vertebrae?  Based on what you now know about vertebral structure, why might a laminectomy (removal of the laminae of a vertebra) relieve pressure on a spinal nerve?

6)
With what bone does each articular process of the sacrum articulate?  With what bone does each auricular process of the sacrum articulate?  Into what space does the sacral hiatus open?

7)
What is the main function of the fetal fontanels during parturition (birth)?   What is the main function of the fontanels during early childhood?  Which fontanel is the last to close and about when does it normally close?

8)
If you found a human rib in your back yard, how could you tell from which side of the body it came (for ribs other than R1)?  What distinguishes a true rib from a false rib from a floating rib.  How many of each do you have?  What two prominences on each rib make articulations with the vertebral column?

Worksheet for BIO 210 Topic 5 – Axial Musculature; Muscle
1)
How are muscles named; i.e. what alternative kinds of things might a given muscle's name tell you about that muscle?

2)
Define each of the following in a sentence or two:



synergistic muscles



antagonistic muscles



muscular origin



muscular insertion



aponeurosis



tendinous inscriptions

3)
What is the collective function of the sacrospinalis (erector spinae) muscles? What is the function of the muscles of the suboccipital triangle?  

4)
Which thoracic muscles contract during inspiration?  Which thoracic muscles contract during relaxed expiration (trick question)?  Which thoracic muscles contract during forced expiration?  Explain briefly how the ventral abdominal muscles aid in forced respiration.  Identify two other muscles which can act in forced respiration.

5)
For what motion of the trunk are the ipsilateral rectus abdominis and quadratus lumborum synergists?  For what motion of the trunk are the ipsilateral rectus abdominis and quadratus lumborum antagonists?
MUSCLE HISTOLOGY AND PHYSIOLGY
6)
Briefly what aspect of subcellular organization produces the "striations" in striated muscle?

7)
What intracellular ion regulates contraction?  What is the intracellular energy source for contraction? 

8)
How do skeletal muscle, cardiac muscle, and smooth muscle differ in their mode of excitation, i.e. what is the specific kind of input which initiates excitation in each kind of muscle?  In which kinds of muscle can excitation spread from muscle fiber to muscle fiber (cell to cell)?

9) What is “isotonic” contraction?  What is “isometric” contraction?  How does the starting length of a skeletal muscle relate to the maximum contractile tension?

10)
How do skeletal, cardiac and smooth muscle differ in their contractile properties, specifically the relative time course of contraction, the relative strengths of contraction, and the axes or directions along which each type of fiber contracts?
Worksheet for BIO 210 Topic 6 –  The Skull; The Head
1)
Why is the sphenoid bone considered to be the “keystone” of the skull?  To what features (regions, fossae, foramina) does it contribute?
2)
What bony and/or cartilagenous structures contribute to the orbits of the eye?  To the zygomatic arches?  To the nasal septum?

3)
What distinguishes deciduous teeth from permanent teeth?  What are “wisdom teeth” and why is their emergence sometimes problematic?  Which layers of the tooth are vascularized living tissue?

4)
What distinguishes the “muscles of mastication” from the “muscles of facial expression”?  Give two examples of each class of muscles, including origin, insertion, and action.

5)  What are the major extrinsic muscles that move the head, and what is the action of each?
6)  What are the extraocular muscles?  Which muscle(s) abduct the eye?  Adduct the eye?  Elevate the eye?  Depress the eye?
7)
Some small percentage of the population has an incomplete Circle of Willis.  Why is this not a major problem in terms of blood supply to the brain?  What and where are the "arteries of stroke"?
8)
Trace the path of the cerebrospinal fluid (CSF) from its "distillation" from the arterial blood to its reabsorption into the venous blood.  Describe the structures responsible for production and reabsorption of CSF.

9)
What are the major histological features of the three meningial layers?  Through which layer does the CSF flow?
Worksheet for Topic 7 - Upper Extremity, Arthrology
1)
What superficial shoulder muscles originate on the axial skeleton and insert on the humerus?  What muscles originate on the axial skeleton and insert on the scapula?  In what sense do these latter muscles "stabilize" the scapula?

2)
What is the collective function of the rotator cuff (musculotendinous cuff) muscles?  How do the actions of the deltoid and supraspinatus muscles differ?  Why does a "rotator cuff tear" most often involve the supraspinatus muscle; i.e. what makes it uniquely subject to hyperextension?

3)
Are the teres major and teres minor muscles synergists or antagonists?  Identify a synergist for each muscle.
4)
What mucles supinate the forearm?  What muscles pronate the forearm?
5)
Why are "chinups" with the forearms supinated easier to perform than are "pullups" with the forearms pronated (Hint: study the actions of the biceps brachii, and notice its relative position for each exercise)?

6)
Fully classify the glenohumeral joint (by both structure and range of motion).  Fully classify each of the three radioulnar joints.  Fully classify the intercarpal joints.  Fully classify the interphalangial joints.
7)
What is a bursal sac and what function does it serve?
8)
What are the causes and symptoms of carpal tunnel syndrome?

Worksheet for Topic 8 - Lower Extremity and Muscle
1)
List the major differences in the pelvic girdle that would allow you to distinguish a female pelvis from a male pelvis. 

2)
What and where is the inguinal ligament?  What and where is the inguinal canal?  What structure passes through the inguinal canal in females?  What structure passes through the inguinal canal in males?  What is an inguinal hernia and what is it about the anatomy of the male inguinal canal that makes males more likely than females to get inguinal hernias?

3)
What and where is the femoral triangle?  What is the femoral ring?  What vascular and nervous structures pass through the femoral ring and within the femoral triangle?

4)
Fully classify each of the following joints:



sacroiliac (two parts), hip, knee, intertarsal, interphalageal joints of the foot
5)
What bones contribute to each of the three arches of the foot?
6)
For each of the following muscles, list one action of the muscle, then list both a synergist and an antagonist of the muscle for that action:



gluteus maximus, rectus femoris. adductor magnus, sartorius, tibialis anterior, 
            gastrocnemius
7)
What is arthritis?  What distinguishes between rheumatoid arthritis and osteoarthritis?
8)
What is bursitis?  What is a bursectomy?
Worksheet for Topic 9 - Central Nervous System
1)
Distinguish clearly between neurons and neuroglia.  Distinguish clearly between the central nervous sysem and peripheral nervous system.  Distinguish clearly between the somatic and visceral nervous systems.  What is the difference between grey matter and white matter?  

2)
For each of the following brain structures, identify in a few words a) the general  function(s) of the structure, b) in which of the five major brain divisions it is found, and c) the ventricle or ventricular structure within that division:



cerebral cortex



superior colliculus



cerebellum




inferior colliculus



thalamus




medulla



basal ganglia (basal nuclei)

arbor vitae



hypothalamus



corona radiata

3)
Which which sensory modality is each of the following cerebral lobes associated?



occipital



parietal



temporal



limbic

4)
One general organizational principle of the central nervous system is "dorsal=sensory, ventral=motor".  Describe BRIEFLY how anatomical organization of each of the following CNS regions fits this scheme:



diencephalon



mesencephalon



metencephalon



spinal cord central grey matter



parietal cortex (think posterior=dorsal, anterior=ventral)
5)
What is the function of the corona radiata (the one in the brain, not the one in an ovarian follicle)?  Of the corpus callosum?  or the anterior and posterior commissures?   Of the arbor vitae?

6)
What is the relationship between the basal ganglia, the frontal motor cortex (precentral gyrus), and the cerebellum in controlling voluntary motion?  In other words, what unique role does each play and how do these functions integrate to produce effective motor control?
Worksheet for Topic 10 - PNS & ANS
1)
In the sympathetic nervous system, where are the cell bodies for the preganglionic neurons located?  Where are the chain ganglia containing many of the postganglionic  neuron cell bodies located?  What are the three collateral sympathetic ganglia?   What is the action of the sympathetic nervous system on the heart?  On the intestines?

2)
In the parasympathetic nervous system, where are the cell bodies for the preganglionic neurons located (two locations)?  Where are the peripheral ganglia containing the postganglionic  neuron cell bodies located?  What is the action of the parasympathetic nervous system on the heart, via the vagus nerve?  On the intestines?

3)
What anatomical features make sympathetic activation more general and diffuse than parasympathetic activation?  What is the relationship of the adrenal gland, specifically the adrenal medulla, to the sympathetic nervous system?

4)
What is a nerve plexus?  Briefly describe the anatomy and function of one such plexus.

5)
Where do the spinal nerves exit the spinal column?  What is the functional difference between the dorsal and ventral roots of a spinal nerve?  Where do the dorsal and ventral rami (branches) of a spinal nerve project to?

6)
What is a spinal "reflex arc?"  Why not just route all reactions through the brain?

7)
What are the symptoms of "shingles"?  With which cranial nerve is it associated?  What is the relationship of this disorder to chickenpox?

8)
What distinguishes "cranial" nerves from "spinal" nerves?  Which five cranial nerves enervate the eye?  What is the function of each?
Worksheet for Topic 11 - General and Special Senses

1)
What nerve(s) carry incoming (afferent) sensory information for each of these senses to the brain?  To what region of the cerebral cortex does each of these senses directly project?



vision



audition (hearing)



olfaction (smell)



gustation (taste)



somatosensation (e.g. touch)



vestibular sense (balance)

2)
How does the eye accommodate for changes in object distance?  How does it accommodate for changes in light intensity?  

3)
What feature of retinal receptor cells allows for color vision - i.e. distinguishing between different wavelengths of light?  What is the retinal mechanism of dark adaptation?

4)
What is the function of the ossicles of the middle ear?  How is pressure equalized across the tympanic membrane (ear drum)?  How is auditory frequency or tone translated to a spatial pattern of activation of auditory receptors in the cochlea of the inner ear?

5)
What are the three (or five) regions of the inner ear concerned with balance or equilibrium?  What is the specific function of each?  What is vertigo?

6)
What are the four "primary" taste modalities?  How are they distributed on the tongue?  What is a taste bud?

7)
Where is the olfacory mucosa located in humans?  By what path do the olfactory nerves enter the brain? 

8)
To what kinds of stimuli are Pacinian corpuscles sensitive?  To what kinds of stimuli are Meissner’s corpuscles sensitive?  In what specific region (level) of the dermis is each typically located?

9)  What is the difference between analgesia and anaesthesia?
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