
Lab 13 Tissues Sp 2014  
1. Epithelial tissue  

a. Tightly packed cells that form sheets; always underlined with connective tissue 
b. Different shapes: 

i. Squamous: flattened cells 
ii. Cuboidal: cube shaped 

iii. Columnar: column shaped  
c. Layers: 

i. Single layer of cells: simple 
ii. More than one layer: stratified 

iii. Falsely appears to be more than one layer: pseudostratified  
d. It forms the outer membrane (the epidermis) of the skin that covers the human body and it 

lines organs and cavities and forms some glands. 
e. Many epithelial tissues are continuously lost and replaced by mitosis. One example is the 

skin epidermis (stratified squamous epithelium) 
 

2. Epithelial tissue: simple squamous epithelial tissue: structure and location in body 
a. Single layer of thin, flattened epithelial cells 
b. Location: 

i. lines the sacs of the lungs (alveoli) 
ii. lines blood vessels (endothelium) 

iii. lines the chambers of the heart 
c. Function is tied to structure: 

i. In the epidermis of the skin it functions: as a protective barrier to the body 
ii. In alveoli & capillaries it functions in: rapid gas exchange (diffusion)  

iii. In arteries & veins (endothelium is surrounded by connective tissue and muscle):  
The smooth, tight interlocking of cells provides a smooth surface for blood flow 
with little friction or drag. 
 

3. Epithelial tissue: stratified squamous epithelium: epidermis of skin 
a. Epidermis is the outer layer of the skin (sits above the dermis).  
b. It is stratified squamous epithelial tissue that is keratinized (keratin is a strong elastic 

protein that makes skin waterproof and airtight) 
c. It consists of 4-5 cell layers, with the outer cell layer being flat dead cells packed with keratin 

that will be lost and the deepest basal layer cells being capable of continual mitosis to replace 
the outer cells that have been lost. 

d. It is avascular (no blood vessels). 
 

4. Epithelial tissue: pseudo-stratified ciliated columnar epithelium:  
a. A single layer of columnar epithelial tissue that falsely appears as more than one layer.   
b. lines trachea of respiratory tract 
c. Cells have cilia at one end; find mucus-secreting goblet cells scattered within this tissue. 
d. Mucus traps dust/microbes/carcinogens and the beating of cilia causes mucus (and anything 

that it traps) up and out of the respiratory tract. 



  
5. Connective tissue (CT) 

a. A sparse population of cells (e.g. fibroblast) lying within an extracellular matrix that contains 
protein fibers (secreted by the fibroblasts) and other substances within a uniform foundation 
that may be liquid, jelly-like or solid. 

b. Fibroblasts are cells that are fiber builders (secrete fibers) in connective tissue. 
c. Some fibers include:  

i. collagen (strong and flexible, but resistant to stretching; most abundant)  
ii. elastin (can be stretched and snaps back to original shape) 

d. General functions of CT are to bind & support other tissues; and to separate more 
specialized tissues and organs of the body. 

  
6. Connective Tissue (CT): three types 

a. Loose CT 
i. areolar CT (found in the upper region of the skin dermis*, directly under the 

epidermis) 
ii. adipose tissue 

b. Fibrous/dense CT  
i. tendons  

ii. ligaments  
c. Specialized forms: cartilage, bone, adipose tissue, blood and lymph 

 
7. Connective tissue: loose CT in the skin dermis*  

a. Areolar CT is found in the upper region of the skin dermis (directly under the epidermis) 
b. This loose connective tissue has scattered cells and loosely woven bundles of fibers all sitting 

within a jelly-like matrix (the major fiber is collagen). 
i. Dermis:  

1. Upper papillary region (loose areolar CT) 
2. Lower reticular region (dense irregular CT)  

ii. Dermis: contains blood vessels, sensory nerve endings, muscles, hair roots and 
glands. The dermis blood supply provides nutrients and a ready supply of infection 
fighting leukocytes to the lower layer of cells in the epidermis (must reach through 
diffusion). 

iii. Hypodermis: Not part of the skin, but located under the skin dermis. It binds the skin 
to underlying structures; has adipose tissue, connective tissue and larger blood 
vessels & larger nerves. 

 
8. Connective tissue: adipose CT   

a. A loose CT specialized for fat storage (a droplet of fat occupies must of the space of a cell 
in a vacuole, pushing the nuclei to one end).   

b. Functions as a long-term energy reserve; pads the body (provides protection around joints 
and organs) and insulates body (in the hypodermis, reducing heat loss through the skin). 

c.  
9. Connective tissue: fibrous CT  

a. Fibroblast cells sandwiched between rows of densely packed, parallel strands of mostly 
collagen. It is forms tendons (connect muscle to bones) and ligaments (connect bone to 
bone at joints) 



 
10. Connective tissue: cartilage  

a. A strong, but flexible CT with widely spaced chondrocytes (cells) in lacunae (liquid lakes) 
within a matrix of fibers (collagen & elastin) and other substances. 

b. It has no blood vessels (cells are fed by diffusion), so very slow to heal. 
i. Hyaline cartilage (most rigid) at ends of long bones at joints & rings of trachea 

(supportive framework)  
ii. Fibrocartilage (resists compression) forms spinal disks (shock-absorbing pads) 

between the vertebrae (AKA: intervertebral disks) 
11. Connective tissue: bone or osseous tissue  

a. A rigid CT whose matrix is hardened by deposits of calcium phosphate & calcium carbonate.  
b. Forms the bones of the skeletal system; provides attachment sites for tendons and muscles, & 

protects vital organs (rib cage); role in blood cell formation (red marrow);  
c. The basic structural units of compact bone are osteons:   

i. Concentric layers of mineralized bone (lamellae) around a central canal (through 
which a blood capillary passes) 

ii. Mature bone cells, osteocytes, are embedded within the lamellae within lacunae 
 

12. Connective tissue: blood   
a. A liquid CT: blood cells are suspended within a liquid matrix (plasma).   
b. Red blood cells (erythrocytes) bind and transport oxygen. 
c. White bloods cells (leukocytes) fight infection. 
d. Platelets are cell fragments that aid in blood clotting. 

 
13.  Muscle tissue 

a. Contractile tissue made of many muscle fibers (muscle cells) 
b. Muscle fibers generate the force of contraction by actin and myosin sliding past each 

other: muscle cells contract (shorten) when stimulated and then they relax (lengthen) 
passively 

i. Sarcomere: the basic unit of contraction in muscle  
c. 3 types: skeletal, cardiac, and smooth 

 
14. Muscle tissue: striated skeletal muscle 

a. Skeletal muscle is composed of parallel muscle cells (also called muscle fibers) 
b. Muscle cells/fibers are packed with myofibrils and have many nuclei 
c. Myofibrils are packed with an orderly arrangement of myofilaments – giving skeletal 

muscle a striated appearance (alternating light and dark bands) 
d. Myofilaments include thin filaments (mostly actin protein) and thick filaments (mostly 

myosin protein) are contractible protein fibers 



 
15. Muscle tissue: characteristics 

a. Apperance: 
i. striated? skeletal & cardiac (striations are due to the orderly arrangement of actin and 

myosin) 
ii. not-striated? smooth  

b. Control: 
i. voluntary control?  Skeletal 

ii. involuntary control? Cardiac and Smooth 
iii. spontaneously active? Cardiac 

c. Location: 
i. attached to bones by tendons and moves the bones of the skeleton?  Skeletal 

ii. found in the walls of the heart? Cardiac 
iii. found in the walls of the stomach, intestine, large blood vessels, bladder and uterus 

and powers involuntary contractions (peristalsis) commanded by the central nervous 
system? Smooth 

d. Cell structure: 
i. composed of cells that are long and multi-nucleated? Skeletal 

ii. composed of cells with one or two nuclei that organize into long fibers that branch 
and interconnect via intercalated disks?  Cardiac 

iii. composed of cells that are spindle-shaped with a single nucleus? Smooth 
 

16. Nervous tissue:  
a. Regulates and controls body functions 
b. Makes communication of sensory information possible 
c. Composed of neurons (nerve cells) & support cells  
d. Found in  

i. central nervous system (brain and spinal cord)  
ii. nerves of peripheral nervous system that branch throughout the body 

 
17. Nervous tissue: neurons  

a. Neurons or nerve cells are the basic unit of nervous tissue 
b. Structure: 

i. Dendrites: receive signals from other neurons 
ii. Axons: axons carry signals to other cells 

c. Neurons react to stimuli by generating electrical signals and conducting these signals to other 
neurons, muscles or glands 

d. Communication:  
i. Most neurons communicate by passing chemical signals (neurotransmitters) across a 

narrow gap (synaptic cleft) between two neurons or between a neuron and effector 
cell (muscle or gland); electrical synapses are not as common 

ii. Signals are transmitted within a neuron through electrical signals known as action 
potentials (APs), which are significant yet brief changes in a cells membrane potential 
(the difference in charge or voltage across its plasma membrane) 

18. Nervous tissue: neuroglial cells 
a. Cells that support, electrically insulate and protect neurons  

i.  Schwann cells of PNS are a protective layer around axons that increase the rate of 
impulse propagation 

 
 


