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Welcome to the Tissue lab. 

You will not find a video for this unit. 

WHAT YOU NEED TO DO TO STUDY FROM DIRECTIONS: 

1. The study Handout, found in the My Hills folder Tissue Practical/Handouts/Tissue Lab 

Handout For Practical (this is your study guide and flashcard maker) 

2. You will first have to find the name of the tissue that picture goes with. Their names can 

be found out on PAL 3.0 in the study area of Mastering A&P. The same pictures that are 

in the Histology section of PAL 3.0 are the same pictures you will see in the lab practical 

and the pictures you will find on your handout. You might have to look through multiple 

views to find the picture that matches, but they are in there. You will find all of them in 

the categories: Epithelium, Connective Tissue, Muscle Tissue and Nervous Tissue. The 

top of the picture in PAL that matches the picture you will be looking at will say what it 

is. You must have all of the names up to the first comma, the name of the tissue and the 

group it belongs too, for example: In connective tissue the first slide is Areolar 

Connective Tissue, all three of those names have to be in your answer on the practical 

exam. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Click here to 

go to PAL 

3.0 

Then click on the 

Histology Box, and 

click through your 

tissues. 
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3. You will need to look at Chapter 4 in your book to find locations and functions for each 

tissue type located in the handout. There are tables in that chapter that list the tissue, 

then under General Features you will find out what the tissues do. You can also use 

online resources, but make sure they are reputable be very careful of ASK.com and 

applications like it. 

a. There are multiple locations for tissues. Pick the one that you think is easiest to 

remember for you. For example, Simple Squamous Epithelium: Lung, Cardiac 

Muscle: Heart, Fibro Cartilage: Knee.  

b. You also need to know functions. Functions can be lengthy so if you can get 

them down to one or two words that says what a tissue does that works for the 

professors. For example, Simple Squamous Epithelium: Filters, Skeletal Muscle: 

Locomotion, Hyaline Cartilage: Protection, Nervous Tissue: Transmits.  

Remember if a group of tissues has the same function, it is fine to use the same 

one for all the tissues. You can also, **GASP**, read chapter 4 for more specific 

functions on each tissue.  

4. You handout can be made into Flashcards. You might see multiple views or pictures of 

the same tissue, you are responsible for knowing all pictures and being able to name a 

tissue in its multiple views, but remember if you look close and make patterns tissue 

types all will have certain characteristics that make them similar. It would benefit you 

highly to print it in COLOR. That will help with recognition. Or you can study from your 

screen. On the practical the pictures will not be in order. They will come up randomly 

with three questions this time, NAME the TISSUE (Full name), NAME the LOCATION or 

NAME the FUNCTION. There will be 50 questions only over the pictures that are in your 

handout. You are only responsible on the test for the pictures in the handout, although 

there are many different ones and different views in PAL 3.0 Histology section.  

SUMMARY of what you need to do: 

1. Print or pull up the handout. “Tissue Lab Handout for Practical” 

2. Find the names of the tissues on PAL 3.0 in Mastering A&P. 

3. Use your book or other legitimate sources to find one function and one location of each 

tissue listed in the handout.  

4. STUDY, STUDY, STUDY. 

5. Take your practical using LockDown Browser and Respondus. 

6. You may abbreviate on the test, CT for Connective Tissue, E for Epithelium, MS for 

muscle, and LCT for Loose Connective Tissue. Blood, Osseous Tissue, and Cartilages do 

not need CT after their names. 
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Information Break down of 4 Tissue Types and Special Characteristics of Each 

There are slides from each of four major tissue groups: Epithelial, Connective, Muscle and 

Nervous. Below you will find a little something interesting about each tissue that will help you 

in recognizing what you are seeing. When it comes to identifying tissues you want to look for 

difference between the groups, but similarities within the groups and the information below 

will help you with that. Tissues are made of individual cells that are organized in a specific way 

to work together for a particular function. The study of tissue structure and function is called 

histology. 

EPITHELIUM: 

Types of Epithelium you will see: 

Simple Squamous E, Simple Cuboidal E, Simple Columnar E, Stratified Squamous Non-

keratinized E, Stratified Squamous Kertainized E, Stratified Cubodial, Psuedo-stratified 

Squamous Columnar E, Transitional E. 

Epithelium’s major functionality is to cover exposed surfaces and line internal passageways. It is 

why you will often see a LUMEN (open that lets in light on a microscope slide that shows an 

opening or hole in cross section of a tissue), because epithelium is found lining the cavities of 

our bodies. It forms the boundries between the external environment and our internal 

environment. Because of its specialized location and function epithelial tissue as a whole has 

four major characteristics you are looking for in pictures of it: 

1. Epithelium has a FREE EDGE because of this so it is often the top/outer/or most 

superficial layer on a slide.  

2. Tightly packed cells (you will see defined cell membranes with tight junctions, butted up 

right next to each other and lots of cellularity) 

3. Avascular (you won’t see blood vessels traveling through epithelium, if you see a lot of 

blood vessels think Connective Tissue) 

4. Regeneration 

Epithelium has also has four major functions based on structure and location, epithelial tissue 

works in the following ways: 

1. Protection 

2. Sensation 

3. Absorbtion/Permeabilty/Filtration 

4. Secretion 
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Because epithelium does so much and is found in so many places we further classify it by 
structure, which leads into which tissue does which function. Principal of Complimentarity: 
STRUCTURE DENOTES FUNCTION, and that is well played especially in tissues. 

Epithelial tissue is classified based on two criteria: we can classify it by the number of cell layers 
involved or by the cell shape. Let's talk about the number of layers first: simple epithelium has 
only a single layer of cells. Stratified epithelium has more than one layer. Whether the 
epithelium is single or stratified is very closely associated with the cell shape, the next 
classification scheme that we will discuss. 

There are three basic shapes to epithelial cells—squamous, cuboidal, and columnar. With these 
shapes come specialized features. Squamous cells are flat. Since they are flat, they can be 
stacked, so they can be simple or stratified. An example of simple squamous epithelium is the 
cells that line your capillaries. Stratified squamous cells are found in your skin. These cells 
specialize in controlling the permeability of fluid movement using intercellular connections. 
Squamous cells have tight junctions, which contain a type of intercellular cement that makes 
them impermeable. This is important in the digestive system, for instance, because it keeps the 
digestive enzymes and acids from coming into contact with the deep tissues and damaging 
them. They also have desmosomes, which are areas of dense protein plaques called 
proteoglycans mixed with extracellular fibers. Squamous cells secrete cell adhesion molecules, 
or CAMs, that interact with the desmosome to link adjacent cell membranes. Since 
desmosomes are very strong sites of adherence and resist twisting and stretching, they can 
maintain structural integrity. Desmosomes are why your skin peels off in thin sheets when you 
get sunburned. 

Like, squamous cells, the next type of epithelial cell can also be simple of stratified. These are 
known as cuboidal cells. As the name implies, cuboidal cells are shaped like cubes. They are 
freely permeable for correctly sized molecules, which makes them important in secretion and 
absorption. You find cuboidal epithelium lining the tubules to the kidneys or the ducts of many 
types of glands. The last type of epithelial cell is also important in secretion and absorption. It is 
known as columnar epithelium. These cells are tall and thin. Because of this, they don't layer. 
You find columnar epithelium lining the digestive tract. Since cuboidal and columnar epithelia 
are found in areas where absorption is important, both have specialized features to enhance 
their absorptive abilities. For example, cuboidal and columnar epithelia have microvilli on their 
apical surfaces. Microvilli are small fingerlike projections that greatly increase the surface area 
for absorption. 

Now that we've talked about the three basic shapes of epithelial cells, we need to talk about a 
unique type of epithelium calls transitional epithelium. Transitional epithelium is stratified. But 
it has a unique ability to stretch and then return to its original shape. You find this kind of 
epithelium in the urinary bladder. When the cells are not stretched, there are five or more 
layers of cuboidal cells. As they stretch (because the bladder fills with urine) the cells flatten 
and the number of layers decreases.  
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Connective Tissue: 

Types of Connective Tissue you will see: 

Aerolar Loose Connective Tissue (LCT), Adipose Loose Connective Tissue (LCT), Reticular Loose 
Connective Tissue (LCT), Dense Regular Connective Tissue, Dense Irregular Connective Tissue, 
Hyaline Cartilage, Fibro Cartilage, Elastic Cartilage, Blood, Osseous Tissue 

Connective tissue forms a framework upon which epithelial tissue rests and within which nerve 
tissue and muscle tissue are embedded. Blood vessels and nerves travel through connective 
tissue, and it lies under epithelium and over most of the organ systems of our body. CT is not 
only a mechanical support for other tissues, but is an avenue for communication and transport 
among other tissues. CONNECT will NOT be taken as a function of connective tissue. You will 
have to look them up. Each connective tissue has a unique range of functions which could 
include the following: 

 Transport 

 Immunological defense 

 Mechanical support 

 Growth and repair 

 Energy economics 

 Haemopoiesis 

Connective tissue consists of individual cells scattered within an extracellular matrix. Unlike 
cells of epithelial tissue, connective tissue cells are not directly attached to one another. 
Individual connective tissue cells are normally separated from one another by varying amounts 
of extracellular matrix. 

CELLS:  The most common connective tissue cells are: 

 Fibroblasts, which secrete collagen and other elements of the extracellular 
matrix. 

 Adipocytes, which store fat. 
 Mast cells, macrophages, and lymphocytes, cells with immune function which 

participate in inflammation. 

MATRIX:  Connective tissue matrix is composed of: ground substance and fibers. 

 Ground substance 
o In ordinary connective tissue, the ground substance consists of water 

stabilized by glycosaminoglycans, proteoglycans, and glycoproteins.   
o In bone the ground substance includes minerals. 
o In blood, the ground substance is fluid (plasma). 

 Fibers 

http://www.siumed.edu/~dking2/intro/ct.htm#4.1
http://www.siumed.edu/~dking2/intro/ct.htm#4.2
http://www.siumed.edu/~dking2/intro/ct.htm#4.3
http://www.siumed.edu/~dking2/intro/ct.htm#4.4
http://www.siumed.edu/~dking2/intro/ct.htm#4.5
http://www.siumed.edu/~dking2/intro/ct.htm#4.6
http://www.siumed.edu/~dking2/intro/ct.htm#cells
http://www.siumed.edu/~dking2/intro/ct.htm#matrix
http://www.siumed.edu/~dking2/intro/epith.htm
http://www.siumed.edu/~dking2/intro/ct.htm#matrix
http://www.siumed.edu/~dking2/intro/ct.htm#cells
http://www.siumed.edu/~dking2/intro/ct.htm#fibroblasts
http://www.siumed.edu/~dking2/intro/ct.htm#adipocytes
http://www.siumed.edu/~dking2/intro/ct.htm#mastcells
http://www.siumed.edu/~dking2/intro/ct.htm#macrophages
http://www.siumed.edu/~dking2/intro/ct.htm#lymphocytes
http://www.siumed.edu/~dking2/intro/inflam.htm
http://www.siumed.edu/~dking2/intro/ct.htm#matrix
http://www.siumed.edu/~dking2/intro/ct.htm#ground
http://www.siumed.edu/~dking2/intro/ct.htm#fibers
http://www.siumed.edu/~dking2/intro/ct.htm#ground
http://www.siumed.edu/~dking2/intro/ct.htm#ground
http://www.siumed.edu/~dking2/ssb/skeleton.htm
http://www.siumed.edu/~dking2/intro/blood.htm
http://www.siumed.edu/~dking2/intro/ct.htm#fibers
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o The principal fiber type is collagen -- the most abundant protein in the 
body -- which confers tensile strength with flexibility.   

o Elastic fibers confer resiliency.   

The matrix is produced by fibroblasts (or related cell types -- chondroblasts in cartilage and 
osteoblasts in bone). 

Connective tissue assumes widely varying forms, embracing not only many variations on 
"ordinary" (such as fibrous tissue and adipose tissue) but also several highly specialized types -
- elastic tissue, lymphoid tissue, blood, cartilage, and bone.   

Specific examples of connective tissue vary in proportion of the several components.  Fibrous 
tissue such as dermis emphasizes collagen fibers.  Fatty issue emphasizes adipocytes.  Lymphoid 
tissue emphasizes lymphocytes.  In specialized forms, some components missing 
altogether.  In blood, fibers are absent and the ground substance (also called plasma) is 
fluid.  In bone, several cell types are absent and the ground substance is solidified by mineral 
deposits. 

Note that connective tissue forms a significant and vitally important component of nearly every 
organ.  As we study the human body organ system by organ system, it is easy to forget the 
importance of connective tissue simply because it is ubiquitous and serves universal functions, 
rather than being special with novel functions.  Never let this bland familiarity cause you to lose 
sight of the existence and significance of ordinary connective tissue.   Inflammation is a 
principal function for connective tissue and the blood vessels which pass through it. 

Muscle Tissue: 

Types of Muscle you will see: 

Skeletal, Smooth, Cardiac 

There are 3 main types of muscle. Cardiac, Smooth, and Skeletal. They all contract (not a 
function taken on the test), but contract to do different things. Cardiac MS pumps blood 
through the heart. Skeletal MS is used in locomotion and manipulation, and Smooth MS is 
involved in peristalsis and segmentation in hollow organs. They are distinguished by the shape 
of their cells, amount of nuclei, and striations.  

Compare muscle fiber types 

   

Cardiac muscle skeletal muscle  smooth muscle 

http://www.siumed.edu/~dking2/intro/ct.htm#collagen
http://www.siumed.edu/~dking2/intro/ct.htm#elastin
http://www.siumed.edu/~dking2/intro/ct.htm#fibroblasts
http://www.siumed.edu/~dking2/ssb/skeleton.htm
http://www.siumed.edu/~dking2/ssb/skeleton.htm
http://www.siumed.edu/~dking2/intro/ct.htm#ordinspecial
http://www.siumed.edu/~dking2/intro/ct.htm#fibrous
http://www.siumed.edu/~dking2/intro/ct.htm#adipose
http://www.siumed.edu/~dking2/intro/ct.htm#ordinspecial
http://www.siumed.edu/~dking2/intro/ct.htm#elastic
http://www.siumed.edu/~dking2/intro/ct.htm#lymphoid
http://www.siumed.edu/~dking2/intro/ct.htm#blood
http://www.siumed.edu/~dking2/ssb/skeleton.htm
http://www.siumed.edu/~dking2/ssb/skeleton.htm
http://www.siumed.edu/~dking2/intro/skin.htm
http://www.siumed.edu/~dking2/intro/ct.htm#collagen
http://www.siumed.edu/~dking2/intro/ct.htm#adipocytes
http://www.siumed.edu/~dking2/intro/ct.htm#lymphocytes
http://www.siumed.edu/~dking2/intro/blood.htm
http://www.siumed.edu/~dking2/ssb/skeleton.htm
http://www.siumed.edu/~dking2/intro/inflam.htm
http://www.siumed.edu/~dking2/crr/cvguide.htm#heart
http://www.siumed.edu/~dking2/ssb/muscle.htm
http://www.siumed.edu/~dking2/ssb/NM018b.htm
http://www.siumed.edu/~dking2/ssb/NM016b.htm
http://www.siumed.edu/~dking2/ssb/NM017b.htm
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Smooth Muscle 

Smooth muscle ((unlike skeletal muscle) consists of individual cells (leiomyocytes), each cell 
with its own nucleus.  The function of smooth muscle also differs substantially from that of 
striated muscle. Each smooth muscle cell (or "muscle fiber") is just a few microns in diameter 
but may be two hundred microns long.  The nucleus is also elongated, often cigar-shaped.   

In histologic sections, the full length of smooth muscle nuclei is only apparent when the plane 
of section is aligned with the long axis of the cells. 

Because the cells that comprise smooth muscle fibers are typically packed 
closely together, individual cells are usually difficult to resolve, especially at low 
magnification (as here). 

The appearance, or visual texture, of smooth muscle varies 
dramatically depending on the orientation of the fibers with 
respect to the plane of section.  Note especially the appearance 
of smooth muscle nuclei. 

When cut in longitudinal section, smooth muscle 
nuclei appear very long and sometimes wiggly (due 
to contraction). 

In cross-sectioned smooth muscle, only a fraction 
of the fibers display nuclei.  Recall that each 
smooth muscle fiber is a single cell, each with its 
own nucleus.  In each such cell, the nucleus 

occupies only a small proportion of the cell's total length.  So nuclei appear only in a similarly 
small proportion of the fibers cut by any single section. 

A very small bundle of smooth muscle can be particularly inconspicuous when cut in cross 
section.  However, one clue is that the cell nuclei appear as small round dots whose apparent 
size (about 3-4µm) and consistent shape are unlike those most other cells.  (Lymphocytes, the 
smallest cells that are commonly encountered in connective tissue, have nuclei about 5-6µm in 
diameter.) 

  

http://www.siumed.edu/~dking2/ssb/muscle.htm
http://www.siumed.edu/~dking2/erg/GI101b.htm
http://www.siumed.edu/~dking2/erg/GI012b.htm
http://www.siumed.edu/~dking2/erg/GI012b.htm
http://www.siumed.edu/~dking2/erg/GI011b.htm
http://www.siumed.edu/~dking2/erg/GI011b.htm
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Cardiac muscle: 

Has several distinct characteristics. Cardiac muscle is striated, like skeletal muscle.  (For brief 
description of striations, see skeletal muscle.) Cardiac muscle consists of distinct, individual 
cells, unlike skeletal muscle (which consists of immensely long, multinucleate fibers). Cardiac 
muscle cells are attached end-to-end by specialized junctions called intercalated discs.  

Intercalated discs consist of adhering junctions (into which the contractile 
myofilaments are attached) and gap junctions (which allow passage of ions 
thereby establish electrical connection between adjacent cells.) 

Intercalated discs appear pale in routine H&E stained sections but may be 
highlighted by special stains. 

  

Each end of a cardiac muscle cell may attach to two or more other cells, so that the fibrous 
structure of cardiac muscle appears to be branched (unlike skeletal muscle, where each fiber is 
a single, discrete unit). 

Skeletal Muscles 

Unlike most tissues, skeletal muscle does not consist of individual cells.  Rather 
it is formed from huge, multinucleate muscle fibers, which develop by fusion of 
many individual embryonic cells called myoblasts.  Muscle fibers can grow by 
continued nuclear division within the fibers.  Although skeletal muscle fibers are 
thus not proper, individual cells, the term "muscle cell" is commonly used to 
refer to one multinucleate fiber.  Each individual skeletal muscle fiber extends over much of the 
length of the muscle in which it resides (up to many centimeters), with a uniform diameter that 
is typically around 50 µm.  In contrast, cardiac muscle (which like skeletal muscle is also 
striated) and smooth muscle both consist of single, discrete cellular units, each with its own 
nucleus.   

Historically, many microscopic features were described in muscle before they 
were understood in cells generally.  As a result, the distinctive structure of 
muscle has its own classical terminology.  The unique contractile cytoplasm of 
muscle fibers is called sarcoplasm (sarco = flesh).  The contractile machinery is 
concentrated into myofibrils (myo = muscle), long narrow structures (1-2 µm in 

diameter) which extend the length of the fiber and form the bulk of the 
sarcoplasm.  Mitochondria (once called sarcosomes) and sarcoplasmic reticulum (a highly 
specialized form of endoplasmic reticulum) surround each myofibril.  The plasma membrane of 
muscle fibers is sometimes called the sarcolemma.   

http://www.siumed.edu/~dking2/ssb/muscle.htm
http://www.siumed.edu/~dking2/ssb/muscle.htm
http://www.siumed.edu/~dking2/ssb/muscle.htm
http://www.siumed.edu/~dking2/intro/tissprep.htm#h&amp;e
http://www.siumed.edu/~dking2/ssb/muscle.htm
http://www.siumed.edu/~dking2/crr/cvguide.htm#heart
http://www.siumed.edu/~dking2/ssb/smoothm.htm
http://www.siumed.edu/~dking2/crr/CR021b.htm
http://www.siumed.edu/~dking2/crr/CR041b.htm
http://www.siumed.edu/~dking2/ssb/NM038b.htm
http://www.siumed.edu/~dking2/ssb/NM016b.htm
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The many nuclei within each fiber are displaced from the center of the fiber by the specialized 
sarcoplasm and are located adjacent to the sarcolemma. Any particular cross section of a 
muscle fiber may reveal one or a few nuclei, or none, but the entire length of the fiber may 
include hundreds.   

Each myofibril is marked by regularly spaced bands (striations) along its length.   

Nervous Tissue: 

Types you will see: 

You can label all nervous tissue with the label nervous tissue. It might be multipolar neurons in 
the Histology Atlas on PAL 3.0, but nervous tissue will count. All pictures will have a distinct 
neuron shape surrounded by microglia (all of the supporting cells and tissues of the nervous 
tissue).  

BASIC STRUCTURE OF NERVE CELLS ("NEURONS") 

Here are three absolutely wonderful facts about nerve cells.   

The first and most wonderful fact is that, working together, nerve cells can perceive and think 
and dream.  They are us.  This is magic of the highest sort.  The second wonderful fact is that 
nerve cells are much like other cells.  Each is essentially a bag of water, surrounded by a fatty 
membrane and containing an assortment of molecules.  There seems to be nothing about 
individual nerve cells that cannot be explained, at least in principle, by basic chemistry and 
biology. The third wonderful fact is that each nerve cell has a truly magnificent 
shape.  Somehow, this third fact bridges the gap between the mystery that is our mind and the 
chemistry that is our cells.  Somewhere in the shape of nerve cells, in the complexity of 
connections among billions of such cells, and in the intricate pattern of activity that plays upon 
those cells, our "self" emerges. 
  

*** The following generalities all have exceptions. *** 
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Every nerve cell has three distinctive portions -- a cell 
body, one axon, and several dendrites. 

Nerve cells come in extreme variety.  In every region of 
the brain are several different nerve cell types, each 
distinguished by its own characteristic soma size, 
dendritic shape, source of synaptic input, destination of 
axonal output, and chemistry.  Occasional nerve cell 
types may have characters which depart from the the 
typical description presented below. 

Because of this immense variety of nerve cell types, 
there is no "one-size-fits-all" description.   

Nerve cell bodies look more or less like other body 
cells, although they do have certain characteristic 
features.  Extending out from each nerve cell body are 
long cytoplasmic processes, one axon and several dendrites.  (These processes usually cannot 
be distinguished in routine histological preparation.)  The cell body of a nerve cell (also called 
a soma, plural somata) is basically a cell nucleus surrounded by cytoplasm.  

Nuclei of nerve cells are large, round and euchromatic with a single prominent nucleolus (more 
below).   

  

The axon is a process which is specialized for conducting signals from one nerve cell to another. 

 Each nerve cell has one and only one axon.  Typical axons have relatively 
few branches, except near the terminal end. 

 The diameter of an axon is uniform along its entire length. 

 The terminal branches of an axon make synaptic contacts onto other 
nerve cells (or with peripheral effectors, i.e. muscles and glands). 

 Nerve signals travel along axons away from the cell body 
and toward synapses at the axonal terminal.  

 Axonal nerve signals, called action potentials are initiated at the axon hillock, the site 
where an axon arises from the cell body. 

 Action potentials are active, all-or-nothing signals which do not decline in strength as 
they travel along the axon.. 

Axons may be myelinated to increase the speed of signal conduction. 
  

 

http://www.siumed.edu/~dking2/ssb/neuron.htm#1a
http://www.siumed.edu/~dking2/ssb/neuron.htm#1a
http://www.siumed.edu/~dking2/ssb/neuron.htm#1a
http://www.siumed.edu/~dking2/ssb/neuron.htm#1a
http://www.siumed.edu/~dking2/ssb/BH003b.htm
http://www.siumed.edu/~dking2/ssb/neuron.htm#myelin
http://www.siumed.edu/~dking2/ssb/BH003b.htm
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Dendrites are processes which are specialized for receiving and 
integrating signals from other nerve cells. 

A nerve cell typically has several dendrites, each with 
numerous branches.  (The word "dendrite" means 
"branch".)  The diameter of dendrites typically decreases 
away from the cell body, so that dendrites taper 
gradually to fine twigs. 

 Dendrites typically receive synaptic contacts from axons of many 
other nerve cells.  Synapses often occur on tiny dendritic spines. 

 Nerve signals travel along dendrites toward the cell body. 

 Dendritic nerve signals, called synaptic potentials, arise at 
synapses. 

 Synaptic potentials are conducted passively (fading with distance).  

 Dendrites are not myelinated. 

 Size and shape of dendritic spines influence synaptic strength.  Plasticity of dendritic 
spine morphology is implicated in memory.  

 

 

 

 

Neuron 
preparation byRamón 
y Cajal 

http://www.siumed.edu/~dking2/ssb/JNFig1.htm
http://www.siumed.edu/~dking2/ssb/JNFig1.htm
http://nobelprize.org/medicine/articles/cajal/index.html
http://nobelprize.org/medicine/articles/cajal/index.html
http://www.siumed.edu/~dking2/ssb/JNFig1.htm
http://www.siumed.edu/~dking2/ssb/BH004b.htm

