
Chapter 4:  Tissues
· Epithelial Tissue
· Connective Tissue
· Muscular Tissue
· Nervous Tissue

1. 
Epithelial Tissue: 

Location: 

· Epithelial tissue covers all free body surfaces (Epidermis and Covering of internal organs)

· Line the open body cavity.

· The major tissue of glands:
     

-  
Exocrine glands (ex. Sweat glad) release hormone out 
     

-  
Endocrine glands. Release hormone within. 

Function: 

· Physical protection.

· Absorption

· Excretion- release out of body
· Specialized secretion. Release in the body. 

Characteristics: 

· Close-packed cells.

· Polarity: It has an exposed surface and a basement anchors epithelium to connective tissue.

· Avascularity:  Epithelial tissue lacks blood vessels
· Regeneration:  The lost or damaged cells can be replaced rapidly by cell division.
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Classification: 
· Based on the number of cell layers present: 



-  
Simple epithelia --- a single cell layer.



-  
Stratified epithelia --- two or more cell layers. 
· Based on the shape of its cells: 



-  
Squamous --- flattened and scale-like cells.



-  
Cuboidal --- cells are cubic shape.



-  
Columnar --- cells are tall and column shaped.


There are eight types of epithelia: 
· Simple squamous epithelia --- It functions in the exchange of gases in the lungs and lines blood vessels, lymph, and membranes within the thorax and abdomen. 
· Simple cuboidal epithelia --- It carries on secretion and absorption in the kidneys and various glands. 
· Simple columnar epithelia --- It lines the uterus and digestive tract 
(stomach, small & large intestines), where it functions in protection, secretion, and absorption.  Small intestines have microvilli. 
· Stratified squamous epithelia --- It covers the skin and line the oral cavity, throat, vagina, and anal canal. 
· Stratified cuboidal epithelia --- It lines the large ducts of sweat glands, salivary glands, and pancreas.  It functions in protection. 
· Stratified columnar epithelia --- It is in the vas deferens, part of the male urethra, and part of the pharynx.  Protection and secretion. 
· Pseudostratified columnar epithelia --- It lines tubes of the respiratory system. Secretion mucus in the respiratory tract. 
· Transitional epithelia --- It is in the walls of organs of urinary tract.   When organ is relaxed, surface cells are cuboidal; when organ is stretched, surface cells are squamous.

Epithelial Tissues and Location

	       Epithelial Tissues
	                                    Location

	1. Simple Squamous

	· Lining ventral body cavities;

· Lining heart and blood vessels;

· Portions of kidney tubules

· Inner lining of cornea; 

· Alveoli of lungs.

	2. Stratified Squamous

	· Surface of skin;

· Lining of mouth, throat, esophagus, rectum, anus, and vagina.

	3. Simple Cuboial

	· Glands, ducts;

· Portions of kidney tubules;

· Thyroid gland.

	4. Stratified Cuboidal
	· Ducts of sweat glands;

· Larger ducts of the mammary glands.

	5. Simple Columnar
	· Lining of stomach, intestine, gallbladder, uterine tubes, collecting ducts of kidneys.

	6. Stratified Columnar

	· Small areas of the pharynx, epiglottis, anus, mammary gland and salivary gland ducts, urethra.

	7. Pseudostrtified 

    Columnar


	· Lining of nasal cavity, trachea, bronchi;

· Portions of male reproductive tract

	8. Transitional 

    Epithelium
	· Urinary bladder, renal pelvis, ureters.
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Glandular epithelia:  A gland consists of one or more cells that make and secrete a particular 

products (secretion).

· Endocrine gland --- internal secretion.  They produce hormones, which are secreted into extracellular space. w/o duct. Derived embrologically from modified epithelial cells.  
· Exocrine gland --- external secretion.  They secrete their products through a duct onto the body surface or into the body cavity. Derived embrologically from modified epithelial cells. 
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2.  
Connective Tissue: 

Functions:  quite difference.

· Establish the structure framework (skin).

· Transportation (Blood).

· Supporting and interconnecting (bone).

· Storing energy (lipid).

· Defending (White blood cell).


Types of Connective Tissues: 

1. Loose Connective Tissue

    

-  
Adipose tissue     

    

-  
Reticular tissue

2. Dense Connective Tissue

    

-  
Dense Regular

    

-  
Dense irregular


3.  
Cartilages (three types of cartilages: Hyaline, Elastic, Fibrocartilage)


4.  
Bone- (Ca2+ salt or crystal), collagen fiber, Osteocytes.       


5.  
Blood- (RBC, WBC, platelets), Plasma, collagen fiber.         


6.  
Lymph 


Basic components (elements): 

· Ground substance --- fluid or crystal. Inorganic chem.. MATRIX  
· Fibers --- provide support.  There are three types of fibers. Organic chemical. MATRIX
· Cells --- several of cells. 
(1) Ground substance:

It is a fluid or crystal. 
(2) Fibers: 

· Collagen fibers --- are long, straight, and unbranched.  They are constructed primarily of the fibrous proteins.  High tensile strength.  E.x. tendon, ligament.
· Elastic fibers --- contain the protein elastin.  They are branched and wavy.  They are found where greater elasticity is needed.

· Reticular fibers --- contain same protein as collagen fibers, but they are arranged differently.  Thin and branched fibers, forming delicate network that surround small blood vessels and soft tissue of organs.

(3) 
Cells: 

· Fibroblast --- only cells that are always present in every connective tissues.  They produce collagenous and elastic fiber.

· Macrophage --- are phagocytes that engulf pathogens or damaged cells that enter the tissue.

· Adipocytes --- fact cells.

· Mesenchymal cells --- stem cells that are present in many connective tissues.

· Melanocytes --- synthesize the pigment melanin.

· Mast cells --- usually are near blood vessels and trigger inflammation.

· Lymphocytes --- the blood cells that produce the antibodies or kill bacteria and virus.

· Microphages --- the blood cells that move through the connective tissues in small number.
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Types of Connective Tissues:
a. Loose Connective Tissue (Areolar Tissue):  The fibers are loosely organized.  The tissue 


fills spaces between organs, provides cushioning, supports epithelia, surrounds blood vessels 


and nerves, and stores lipids.  There are two loose connective tissues:

· Adipose --- is a specialized connective tissue in which the fat is stored. It is dominated by adipocytes.  Location: skin.

· Reticular --- It has an open framework of reticular fibers that create a complex three-dimensional network.  Macrophages and fibroblast are associated with the reticular fibers.   Location: spleen, liver.
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b. Dense Connective tissue:  It is occupied by fibers.  Collagen fibers are the dominant fiber 

type.  There are two dense connective tissues:

· Dense regular --- The collagen fibers are arranged parallel to each other, packed tightly.  Location: tendon (muscle to bone), ligaments (bone to bone), covering skeletal muscles. Same direction=regular. 
· Dense irregular --- The collagen fibers form an interweave meshwork and do not show any consistent pattern.  Location:  capsule of visceral organs (internal organ), nerve and muscle sheath; dermis.
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Cartilage:  The matrix of cartilage is a firm gel that contain polysaccharide.  Only cartilage 
cells (chondrocytes) are found within the matrix.  The cells live in small pocket called lacunae.  There are three types of cartlage:

· Hyaline cartilage --- is the most common.  The matrix contains closely packed collagen fibers, making it tough but somewhat flexible.  Location: covers the ends of long bones in the joint cavity; forms costal cartilage of the ribs; cartilage of the nose.
· Elastic cartilage --- contains many elastic fibers that make it extremely resilient and flexible.  Location:  outer ear, epiglottis (opening of respiratory tract), part of larynx.
· Fibrocartilage --- Its matrix is dominated by collagen fibers, making this tissue extremely durable and tough.  Location:  intervertebral discs, between pubic bones of pelvis, and meniscus within knee joint.
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d.  
Bone (Osseous tissue):  It is rocklike.  Bones support and protect softer tissues.  Bone contains many collagen fibers and also have an added matrix element which is 



calcium salt.  The bone cells (Osteocytes) are located in the lacunae. 
e. Blood:  It is the fluid within blood vessels and is the most typical connective tissue.  It is 



classified as a connective tissue because it consists of blood cells, surrounded by a nonliving 



fluid matrix called blood plasma. It contains red blood cells (erythrocyte) and white blood 



cells (leukocytes). 
f. Lymph:  It forms as interstitial fluid enters small passageway (lymphatics) that return it to 


the cardiovascular system.  99% of cells are lymphocytes.

3.  Muscular Tissue: 

· Skeletal muscles --- are multinucleated, striated voluntary, and produces new cells by the division of satellite cells.  They pull on bones and cause the movement. Movement of eyeballs. 
· Smooth muscles --- are spindle-shaped cells, each has a single nucleus. Nonstriated involuntary muscle. The muscle occurs mainly in the walls of hollow organs.  Smooth muscle cells can divide and therefore regenerate after injury has occurred. Dilation of eyeballs. 
· Cardiac muscle --- Branching striated cells fused at cell membranes. Striated involuntary muscle.  The muscles occur only in the heart.


[image: image17.emf]Muscular Tissues

Characteristics          

Skeletal 

Muscle

Cardiac 

Muscle

Smooth 

Muscle

Location Attach to 

bones

Heart Internal organs 

& vessels

Controlled by 

brain

Voluntary Involuntary Involuntary

Striation Yes Yes No

Nucleus Multi-nucleus Single nucleus Single nucleus

Shape Long cells, no 

branching

Short cells 

with branching

Spindle-

shaped cells

Intercalated 

discs

No Yes No


[image: image18.jpg]SKELETAL MUSCLE
TISSUE

Cells are long, cylindfical,
striated, and multinucleate.

LOCATIONS: Combined
with connective tissues

and nervous tissue in Muscle | &
skeletal muscles 4 fiber

FUNCTIONS: Moves or
stabilizes the position of
the skeleton; guards ——
entrances and exits to the o Stiatons
digestive, respiratory, and
urinary tracts; generates LM x 180

heat; protects internal (a) Skeletamuscle
organs

oyt 2004 Pesson Ecusation, n, publing s Ber





[image: image19.jpg]CARDIAC MUSCLE
TISSUE

Cells are short, branched,
and striated, usually with a

Single nucleus; cells are

nterconnected by

intercalated discs. )Y (%
[ 4

4

FUNCTIONS: Circulates

blood; maintains blood

(hycrostatic) pressure

LOCATION: Heart

oyt 2004 Peson Ecusaton, . publing as Benjami Cumings

—_— Nucleus
— Intercalated
discs
S Cardiac
{” muscle
cells
=
e Striations
LM x 450





[image: image20.jpg]SMOOTH MUSCLE

TISSUE _—
Cells are short, spindle- 5"‘00“" = =
shaped, and nonstriated, s == q
with a single, central e
nucleus
LOCATIONS: Encircles
blood vessels found n (g e
the walls of digestive, “%Z_r
respiratory, urinary, and e
reproductive organs ?@7
FUNCTIONS: Moves food, =
urine, and reproductive g —
tract secretions; controls ——
dliameter of respiratory LM x 235
passageways; regulates
dliameter of blood vessels (¢) Smooth muscle

oyt 2004 Pesson Ecusstion, n. publing a Ber





4. 
Nervous Tissue:
    
The tissue makes up the nervous system, which regulates and controls body functions.


Neural tissue has two types of cells: 
·  Neurons (nerve cells) --- carry information in the form of chemical and electrical 

     

signals from one part of the body to another. (20-25 billion) basic unit of nervous system. Motor neurons, sensory neurons, interneuron’s. . 
·  Glial cells (neuroglia) --- are supporting cells of neurons.
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· Neuron is highly specialized nerve cell that transmit information as electrical impulses. A typical neuron has:

   

Dendrites                Cell body                  Axon                    Axonal terminal
Body Membranes:


Epithelia and connective tissues combine to form membranes that cover and protect other 


structures and tissues in the body.

a. Mucous membranes --- line the body cavities that are in direct communication with 


the outside world.  It is made by epithelial and connective tissue.
b. Serous membranes --- line those cavities not in direct contact with the external environment.  These cavities include the pleural and pericardial cavities.  The serous membranes are also characterized by a watery, lubricating exudate.  It is made by epithelial and connective tissue.

c. Cutaneous membrane --- covers the entire body, is also known as the skin.  It is made by epithelial and connective tissue.
d. Synovial membranes --- form the synovial sacs, those balloon-like structure that cushion many of the body's highly movable joints.  It is made by connective tissue only.
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Muscular Tissues

		Characteristics          		Skeletal Muscle		Cardiac Muscle		Smooth Muscle

		Location		Attach to bones		Heart		Internal organs & vessels

		Controlled by brain		Voluntary		Involuntary		Involuntary

		Striation		Yes		Yes		No

		Nucleus		Multi-nucleus		Single nucleus		Single nucleus

		Shape		Long cells, no branching		Short cells with branching		Spindle-shaped cells

		Intercalated discs		No		Yes		No
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