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It’s time to start looking at the organ systems within our bodies.  Our first 

stop... 

The Integumentary System 
The integumentary system is made up of our skin and all of the items which can 

be found within the skin including hair, nails, and glands.    

The outermost layer of our skin we see every day (which is known as the 

epidermis) is made up of 30-50 layers of stratified squamous epithelium.  These 

tissue layers are external (towards the surface of the body) to a second layer of 

the skin known as the 

dermis/hypodermis.   

As with all of the organs in 

the human body, the 

function of the skin is 

largely determined by its 

structure.  The outer 

epidermis is avascular 

meaning it is not supplied 

with any nutrients from the 

blood.  Without a regular 

supply of oxygen, the cells 

within these layers of our 

skin are dead.   

 

Yes... All of the skin you see on the human body is 
actually made up of dead cells! 
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In fact, it takes an average of seven weeks for the outermost layers of 

epidermis to be completely removed from your body.  That’s right!  You are 

shedding your skin at this very moment!  If fact, you lose approximately 600,000 

particles of skin per hour, which is about 1.5 pounds (680 grams) per year! 

But if you are constantly shedding skin, where do the 
new layers of tissue come from? 
 

As you move deeper into the epidermis you pass through several sub-layers of 

tissue until you finally reach one known as the stratum basale.  This sub-layer is 

attached to the dermis/hypodermis layer of the skin with the help of a 

connective tissue known as basement membrane.  The dermis/hypodermis as well 

as the stratum basale is vascular as they are regularly supplied with nutrients 

from the blood.  As the stratum basale receives plenty of nutrients from the 

dermis/hypodermis blood supply through the basement membrane, it regularly 

grows and divides into new cells.  The deeper cells within the stratum basale 

remain close to the dermis/hypodermis layer as they remain in contact with the 

rich nutrient supply.  The cells that are not close to the dermis/hypodermis are 

pushed outward, towards the surface of the skin.  And, within seven weeks these 

cells become the outermost layers of the epidermis where they perish due to a 

lack of nutrients from the blood.     

The stratum basale has another very important function: 
 

This vascular layer of the skin creates a specific chemical known as vitamin D.  

What is unique about this compound is the energy source required for its 

production - the sun!  Specific wavelengths of light from the sun allow the 

stratum basale to generate this very important vitamin.  Once secreted 

throughout the body, vitamin D (also known as the "sunshine vitamin") is 

responsible for the absorption of the elements calcium and phosphorus from the 

foods we eat.  These two elements, as you will learn, are vital for the structure 

of the skeletal system. 
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Three other functions occur within the epidermis are worth 
mentioning here: 

1) Special cells within the epidermis regularly produce a protein known as 

keratin.  As the dead cells are pushed externally, keratin spreads 

throughout the tissue layers, toughening the tissue layers and creating a 

semi-waterproof barrier on the surface of the skin.   

 

2) Within the stratum basale you will find cells which are responsible for the 

production of a pigment called melanin.  Melanin is a brown-black pigment 

which varies in concentration among different ethnic groups and is very 

good at absorbing harmful ultraviolet light.  The formation of a tan several 

hours/days after being exposed to the sun is due to an increased 

production of melanin within the epidermis.  

 

3) Hair, nails, sudoiferous glands 

(sweat-producing),               and 

sebaceous glands (oil-producing)  

all begin to form within the 

epidermis during our early 

development.  As we grow, these 

structures grow deep into the 

lower layer (dermis/hypodermis) of 

skin where they can be more firmly 

supported and nourished.  Speaking 

of which... 

 

Let’s look under the epidermis and explore the second layer 
of the skin – the dermis/hypodermis 

As stated above, the dermis/hypodermis is vascular in nature and contains 

several types of connective tissue fibers.  These fibers provide the elasticity 

and strength needed to support the hair, nails, glands, and sensory receptors.  
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Sensory receptors respond to various stimuli to the skin which include touch, 

pressure, temperature, and pain.  Certain areas of the body have a much higher 

concentration of sensory receptors such as the palms of the hands, soles of the 

feet, lips, and genitalia (sex organs) which make them very sensitive to stimuli. 

In addition to sensory receptors, the dermis/hypodermis also supports the 

structures of the hair.  A single hair follicle receives all of its nutrients from the 

dermis/hypodermis into an enlarged bulb containing the root of the hair follicle.  

The root is vascular in nature and receives its nutrients from the blood supply.  

What we see sticking out of our skin is the shaft of the hair.  Just as our 

outermost skin layers are made up of dead tissues, the hair we see is made up of 

layers of keratin-rich dead cells.  As new cells develop within the root of the cell, 

older cells get pushed farther away.  Without a steady source of nutrients from 

the bulb, these cells die and are compacted as they travel externally through our 

skin.  Yep... all of the hair we can see on our bodies are made up of layers of dead 

cells too! 

What causes the different colors of our hair? 

Well, for our blond, brunette, and black-haired friends out there it is the amount 

of melanin in the hair follicle that determines its color.  As we grow older, our 

production of melanin slows 

down which, in turn, causes 

our hair to turn grey or 

white.  As for you red heads 

out there, you can thank a 

completely different     iron-

containing pigment 

(trichosiderin) for your 

scarlet curls.  
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Hair follicles also help with the functions of our oil-producing glands as well. The 

sebaceous glands within the dermis/hypodermis secrete an acidic chemical known 

as sebum onto the shaft of the hair follicle where it can be spread to the 

surface of the skin.  Sebum helps to protect, lubricate, and further waterproof 

the skin.  Due to its acidic nature, it also helps to defend the skin from bacteria 

which cannot live in acidic environments. 

To give you an idea of how many things are packed 
into your skin, take these facts into consideration... 

In an average square inch (6.4cm2) of skin, the following approximate 

amounts of items can be found: 

20 feet (6.1 meters) of blood vessels 

600+ sweat glands 

60+ hair follicles 

and nearly 100 sebaceous glands 

Your skin is literally packed with things that help you every day!  And we haven't 

even begun to look at the nervous system which will add another 77 feet (23.5 

meters) of nerve cells and more than a thousand nerve endings which allow us to 

feel sensations such as pressure, temperature, and pain all within that same 

square inch! 

We are going to spend a lot of time on our nervous system in future 

chapters, but for now I have saved one more important function of the 

dermis/hypodermis for you... 

 

The skin helps to maintain our constant 
body temperature! 
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In order to explain this, think back to Chapter One when we were looking at our 

aquarium heater.  The heater contained a thermometer (receiver), a thermostat 

(control center), and heating coils (effector).  Our bodies can perform the same 

functions but with much different structures.   

First of all, the sensory receptors in our skin act much like a thermometer.  

These receivers gather information about the temperature on the surface of the 

skin and send this information to a control center known as the hypothalamus.  

This is a gland in our brain that acts like a thermostat for our body.  The 

hypothalamus can send information back to the skin to help control the internal 

temperature of the body through a variety of effectors which can cause the 

following responses: 

Regulation of blood flow through specific areas of the body, 
Sweating, and Shivering 

 

Let's say you're outside on a hot summer day.  Your skin has detected that its 

surface temperature is well above 98.6 degrees so it sends a message to the 

hypothalamus which then begins to set things in motion to cool you down.  By 

allowing the inner walls of the 

blood vessels to become thinner 

through a process known as  

vasodilation,  blood is allowed to 

flow more freely through the 

warmed area.  In addition, heat is 

allowed to escape through the 

vessels more readily and into the 

epidermis where it can be 

released into the environment 

thereby cooling the individual. 
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If you have ever exercised to the point that your face becomes flushed, you 

have seen vasodilation in action!  At the same time, our sudoriferous glands 

secrete sweat onto the surface of the skin, taking with it much of this newly 

released heat from the blood.  Once at the surface, the sweat (and heat) is 

carried away from the skin through evaporation.  Cool, huh?  

This negative feedback process will continue until the hypothalamus detects the 

skin temperature falls below 98.6 degrees.  At this time it triggers the process 

of vasoconstriction which thickens the blood vessel walls and reduces blood flow.  

This "thickening" of the blood vessel walls insulates the vessels and prevents 

heat from escaping into the surrounding areas.  If further heat is needed for 

the body to remain near 98.6, the hypothalamus may induce the body to shiver.  

This increased movement by the muscles of our body generates a quick burst of 

heat to our system thereby warming us up a tiny amount. 

Next week, you will begin digging under the 
surface of our epidermis to study the various 
structures which make up... 
 

...the Skeletal System 
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Anatomy & Physiology - Connections 

The integumentary system, much like all of the other future systems you will be 

exploring are directly connected to the cardiovascular system.  This is 

accomplished due to the vascular nature of the dermis/hypodermis layer which is 

regularly supplied with nutrients from the blood.   

In addition to the nutrients supplied by the cardiovascular system, the skin 

drains excess fluids and nutrients through the lymphatic system. The 

integumentary system also acts as a physical barrier to foreign and potentially 

damaging organisms from entering our body.  This function is one of several 

performed by the immune system. 

Future studies of these independent systems will help you identify how the 

integumentary system is connected to the other systems of the body. 

 

About the “Connections” 

Even though you will be moving through this text one body system at a time, all 

of the body systems you will be exploring are closely connected to each other.  

Remember, the primary goal for your body is to maintain homeostasis with all of 

the functions it performs.  Therefore, in each of these “Connections” you will 

have the opportunity to see how the current body system you are exploring 

influences the other systems you have previously studied.   

As you may probably guess, these “Connections” will not be exhaustive in their 

scope.  A collegiate course/textbook will provide a much more thorough 

examination of the interconnectedness between all of the systems.  

Nevertheless, this text will give you a strong foundation for the main concepts 

concerning the anatomy and physiology of the human body and the cooperative 

nature of its systems to achieve homeostasis.   
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Match the following vocabulary terms with their 
correct definition: 

avascular 

basement membrane 

bulb 

dermis/hypodermis 

epidermis 

genitalia 

hypothalamus 

integumentary system 

melanin 

root 

sebaceous glands 

sebum 

sensory receptors 

shaft 

stratum basale 

sudoiferous glands 

trichosiderin 

vascular 

vasoconstriction 

vasodilation 

vitamin D 

 

1) ____________ 
a brown-black pigment responsible for absorbing harmful 

ultraviolet light within the skin 

2) ____________ 
a gland in our brain which acts like a thermostat for the 

body 

3) ____________ 
a system consisting of the skin, hair, nails, and glands 

within the skin 

4) ____________ a vascular "anchor" for an individual hair follicle 

5) ____________ 

acidic chemical secreted by sebaceous glands near hair 

follicles to the surface of the skin; used to protect, 

lubricate, and  waterproof the skin 

6) ____________ being regularly supplied with nutrients from the blood 

7) ____________ 

chemical created within the stratum basale through 

exposure to the sun; responsible for the absorption of 

calcium and phosphorus 

8) ____________ 
connective tissue which attaches the stratum basale to the 

dermis 

9) ____________ 
enlarged base at the end of a single hair which contains its 

root 

10) ____________ internal layer of skin; interior to the epidermis 

11) ____________ iron-containing pigment within red-haired individuals 
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12) ____________ not being supplied with  nutrients from the blood 

13) ____________ oil-producing glands 

14) ____________ 
receptors within the skin that respond to various stimuli 

such as touch, pressure, temperature, and pain 

15) ____________ sex organs 

16) ____________ 
sub-layer of tissue attached to the dermis with the help of 

the basement membrane 

17) ____________ sweat-producing glands 

18) ____________ the outermost and visible layer of skin 

19) ____________ thickening of blood vessel walls 

20) ____________ visible portion of the hair 

21) ____________ widening the internal walls of blood vessels 
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Choose the correct answer from the following questions: 
 

1) The outermost layer of skin is:  

A) not avascular 

B) called the dermis/hypodermis 

C) composed of connective tissue 

D) covered with keratin 

E) vascular 

 

 

2) The epidermis is made up of 30-50 layers of which type of tissue?  

A) simple columnar epithelium 

B) areolar tissue 

C) dense fibrous connective tissue 

D) stratified squamous epithelium 

E) adipose tissue 

 

 

3) The darkening of the skin that occurs when a person is exposed to the 

sun is due to: 

A) melanin 

B) keratin 

C) oil 

D) sweat 

 

 

4) Sweat glands associated with hair are: 

A) sudoriferous glands 

B) sudoriferous glands and sebaceous glands  

C) sebaceous glands 
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5) Although you get wet while swimming, a tough protein within the skin 

prevents it from soaking up moisture like a sponge. This substance is: 

A) vitamin D 

B) keratin 

C) melanin 

D) sebum 

 

 

6) A splinter penetrates to the deepest layer of the epidermis on your 

foot. This layer is called the: 

A) stratum granulosum 

B) stratum spinosum 

C) stratum corneum 

D) stratum lucidum 

E) stratum basale 

 
Application Question:  
Exposure to a hot environment causes the body to sweat. The hotter the 

environment, the greater the sweating. Two anatomy and physiology students are 

arguing about the mechanism involved: Student A claims this response is a positive 

feedback mechanism, and student B claims it is a negative feedback mechanism. 

Do you agree with student A or student B and why? 
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This week, we are going to explore the one concept most people quickly associate 

the study of anatomy and physiology with: 

The Skeletal System 
In order to move forward into this topic I would highly recommend reviewing the 

information back in Chapter Two since we will be spending a lot of time dealing 

with connective tissues.  

The skeletal system is made up of three individual structures: 

Bones, Cartilage, and Joints 
If you add in the fact that your bones are responsible for creating all of your 

blood (another connective tissue), you can easily state that the majority of your 

skeletal system is made up of connective tissues.   

This system performs five different functions for the human body: 

Support 
Our skeletal muscles are attached to bones through the use of tendons (a type 

of connective tissue proper).   Without bones, however, there would be no rigid 

foundation to support these skeletal muscles and our bodies would look (for lack 

of a better term) like a sack of meat within the skin. 

 

As you learned back in Chapter Two, cartilage is a flexible connective tissue 

found throughout the body and is primarily made of the protein collagen.  It is 

cartilage which gives our bones protection and support while providing flexibility 

to our body. 
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Protection 
Several of our vital organs such as the brain and heart are protected by various 

types of hardened bone.  In addition, our blood is created within the protective 

walls of specific bones. 

 
Movement 

Our bones are attached to each other with a type of connective tissue proper 

called ligaments.  These strong and flexible connective tissues allow our bones to 

act as levers when their attached skeletal muscles contract (get shorter).  As 

our muscles contract, our bones are pulled together through their connections at 

the joints.  

 

Blood formation (Hematopoiesis) 
As stated above, our bones are the areas where new blood cells are being 

formed.  We will explore this in more detail very soon! 

 
Mineral storage 

Within the human body, the majority of the elements calcium and phosphorus can 

be found within the bones and teeth.  The large amount of these two elements 

gives our bones their rigid features. Both elements are very important to various 

functions of the human body which include the structure and function of our 

muscles, blood, and DNA.  When additional calcium and phosphorus are needed 

throughout the body, these elements can be taken from the bones.  If you recall 

from Chapter 2, the element phosphorus is used in the construction of cell 

membranes. 
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Even though there are 206 bones in the typical human skeleton, you are not going 

to be asked to memorize all of them.  You’re welcome  

However, you should be familiar with all of the major bones of which there 

approximately thirty.  The location of these bones can be found in two areas that 

have been labeled:  

The Axial Skeleton and the Appendicular Skeleton 

The axial skeleton is responsible for protecting the head, neck, and trunk of 

your body.   These bones include the skull, the vertebral column (your spine), and 

the rib cage.  The appendicular skeleton includes the rest of your bones such as 

the pelvis and all of the bones of your extremities (your arms and legs). 

As you can see, our bones have a variety of structures and each has its own 

unique function as well.  We can organize all of these bones into four different 

categories based upon their shape: 

Long bones, Short bones, Flat bones, and Irregular bones 
Long bones are those which are typically found within the arms and legs.  These 

bones are like the main walls in the foundation of your home.  They hold and 

support the majority of your body weight at any given time. 

Short bones can be found in your wrists and ankles and their functions are 

usually to allow our bodies to move more freely. 

Flat bones, like those found in your skull and pelvis, have a flattened structure 

(as their name implies) and can usually be found protecting the softer 

tissues/organs in our bodies.  

Irregular bones have many different shapes.  Each bone in our vertebral column, 

our jawbone (mandible), and our kneecap (patella) are all examples of irregular 

bones. 



Chapter 4: Page 48 
 

 

We could spend a 

tremendous 

amount of time 

looking at the 

various 

structures and 

functions for 

each type of 

bone; however, 

let’s spend our 

time on the 

largest of the 

bones – the long 

bones. 

 

The following chart will tell you each of the long bones in the body and their 

general location: 

Long bones within the human body: 

Long Bone Location 
Humerus Upper arm 

Radius Lateral bone in the lower arm 

Ulna Medial bone in the lower arm 

Femur Upper leg 

Tibia Medial bone in the lower leg 

Fibula Lateral bone in the lower leg 

Phalanges Fingers and toes 

Metacarpals Between the fingers and the short bones of the wrists 

Metatarsals Between the toes and the short bones of the ankles 
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Like most bones of the skeleton, the long bones are composed of compact bone 

tissue and spongy bone tissue. Compact bone tissue is the hard outer layer, 

while the spongy bone tissue is the porous, highly vascular inner portion. The 

structure of the long bones includes a long shaft called a diaphysis capped on 

both ends with an enlarged rounded end called an epiphysis.    

The epiphysis is made up of spongy bone tissue and is filled with red bone 

marrow.  It is within the red bone marrow that hematopoiesis (the formation of 

blood cells) takes place.  A thin layer of compact bone tissue surrounds and 

protects each epiphysis. 

The diaphysis is made up 

mostly of compact bone 

tissue which gives it 

considerable strength.  A 

hollow area can be found 

within the diaphysis which is 

filled with yellow bone 

marrow.  This type of 

marrow serves as a 

storehouse for fat which 

can be converted into 

energy if needed. 

Even though our bones are 

covered in a protective layer 

of compact bone tissue, it is 

still a living organ!  This means the bones must have a way of receiving nutrients 

from the blood and removing waste from their cells. This is accomplished through 

the periosteum, which covers our bones and allows for the transfer of nutrients 

and waste in addition to providing areas of attachment for tendons.  
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How are bones formed and how do they grow? 

This is another one of those questions we could spend all day talking about.  To 

make things a little simpler we are going to look at a basic model for bone 

development also known as ossification.   

Before we are born, the main bone-building cells during our development are 

known as osteoblasts.  These cells absorb the mineral calcium from the blood 

supplied by the mother (primarily through the digestion of milk and dairy 

products as well as through leafy greens and other foods) and begin creating 

bone tissue.  As the tissue is being generated, more osteoblasts become 

integrated into the new tissue (much like gravel being added to concrete) and 

mature into osteocytes which help to maintain and support the ever growing 

layers of skeletal tissue. While this is occurring, another type of cell within the 

skeletal tissue known as the osteoclasts secrete proteins that act to destroy the 

bone.   

Why would you want your newly-formed bone to be 
destroyed? 

If you remember, the largest bones in your body, the long bones, have a hollow 

interior shaft that acts as a storehouse for fat.  There has to be a way to hollow 

out that bone!  This is where the osteoclasts get to work.  These cells break 

down the calcium-rich tissue inside the diaphysis until a hollow opening exists 

within the bone.  The osteoclasts continue to break down the inside of your 

bones until a specific thickness is achieved (which is determined by your DNA 

but we’ll get into that another day).  At this point, the osteoblasts continue to 

form new bone tissue at the same rate as the osteoclasts are destroying it!  This 

keeps the thickness of your bones relatively stable throughout your life while 

constantly providing new and fresh tissues to be formed.  Cool, huh? 
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Throughout childhood, your number of osteoblasts outnumbers the osteoclasts.  

This is a good thing as it allows your body to continually grow!  However, the 

number of osteoblasts becomes much lower as we age.  This creates a series of 

potential problems for our bones as we get older. 

In addition to its cooperation with the osteoblasts, the osteoclasts also perform 

a couple of other very important functions as well. When you do not have enough 

calcium within your body, the osteoclasts work to destroy parts of your bones to 

release some of its calcium into your blood supply.  And, whenever you break a 

bone, it is the osteoclasts which help to repair the break! 

That explains how your long bones become hollow.  But 
how to they become “long”? 

Your long bones continue to lengthen from birth through adolescence. This 

lengthening is achieved by the activity of two cartilage plates, called epiphyseal 

plates (also known as the growth plates), and are located where the diaphysis 

meets the epiphyses on both of its ends.  The growth plates continually produce 

new cartilage and push these cells towards the end of the epiphyses where they 

eventually become transformed into bone. 

These “plates” continue to provide new cartilage until we reach our adult height 

(normally before the age of 25).  As new cells develop on these areas the length 

of the shaft (diaphysis) increases at both ends and the ends of each bone 

(epiphyses) moves farther apart.  After we reach our adult height, the 

epiphyseal plates stop developing new cartilage between the epiphysis and 

diaphysis and the existing cartilage eventually is transformed into bone.  All that 

remains of the growth plate at this time is a small line of cells in the epiphysis 

area known as the epiphyseal line. 
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Let’s take a brief look at some of 
the other bones within your 

body… 
 
Skull 
The skull contains a total of 22 different bones; eight of these are flat bones 

which are joined together to protect your brain and sense organs while the 

remaining 14 bones give your face its shape and helps to hold your teeth in place. 

 

Vertebrae 
Vertebrae are the small irregular bones within your vertebral column (backbone 

or spine) which help you move your head and chest while encasing and protecting 

your spinal cord (a large bundle of nerve fibers). Your “backbone” curves in four 

different areas: 

 

Cervical (neck) curvature 

Thoracic (chest) curvature 

Lumbar (small of the back) curvature 

Pelvic curvature 
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Cervical (neck) curvature 
Contains seven vertebrae and is 

found within the neck 

 

Thoracic (chest) 
curvature 

Contains twelve vertebrae and is 

attached to the ribs 

 

Lumbar (small of the 
back) curvature 

Contains five vertebrae and 

supports a significant amount of 

the human body’s weight  

 

 

Pelvic curvature 
The pelvic curvature contains five 

vertebrae which are fused 

together and is known as the 

sacrum.   The sacrum is attached 

to our pelvis (hipbones) and four 

more fused vertebrae which make 

up the coccyx (tailbone). 
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Ribs 

Twelve pairs of ribs attach to the thoracic curvature of the spine and make up 

what is called the rib cage.  The rib cage is responsible for protecting most of 

the organs within the axial skeleton and plays an important role in the act of 

breathing.  The first seven pairs of ribs are attached to the sternum 

(breastbone) in the front (anterior) of our body.  The eighth, ninth, and tenth 

pairs of ribs are attached to the seventh pair of ribs and are called false ribs.   

The last two pairs of ribs are not attached to the ribcage at all and are known as 

floating ribs.  
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What about the structures that holds bones 
together? 
 

Every area in the human body that holds two bones together is known as an 

articulation (joint).  The ends of bones that are connected to other bones 

through a joint (like the knee or elbow) tend to be covered with a type of 

cartilage called hyaline.  This smooth connective tissue is very slippery and allows 

tissues to move/slide over each easily.  However, not all joints allow bones to 

move at all!  There are three different types of joints in the human body: 

Fibrous, Cartilaginous, and Synovial 
Fibrous joints do not allow any movement to exist at all between the two bones.  

These are very rigid connections.  The joints between the eight flat bones of the 

skull are examples of fibrous joints.  I don’t believe you would want the bones of 

your skull to start moving around! 

Cartilaginous joints are made up of either hyaline cartilage or fibro-cartilage 

and provide little if any movement at all. The rigid connections between the ribs 

and the sternum are cartilaginous joints which do not allow any movement; 

however, our vertebrae are separated by disks of fibro-cartilage which allow 

slight movement under pressure and are still classified as cartilaginous joints.   

Synovial joints include all freely moving joints in the human body such as those 

found in the shoulders, knees, elbows, wrists, etc.  Within this type of joint a 

hyaline layer of cartilage covers the ends of the connecting bones allowing the 

bones to move more freely against each other.  In addition, a synovial joint is 

entirely contained within a sealed fluid-filled “pocket.”  This fluid is known as 

synovial fluid and helps to lubricate the cartilage between the bones. 
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Anatomy & Physiology - Connections 

How the following body 
systems affect the skeletal 

system 

How the skeletal system 
affects the following body 

systems 

Integumentary 

Production of 

vitamin D needed 

for calcium and 

phosphorus 

absorption 

Provides 

framework for 

muscle and 

integumentary 

systems 

Integumentary 
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Match the following vocabulary terms with their 
correct definition: 

appendicular skeleton 

articulation 

axial skeleton 

cartilaginous joints 

cervical (neck) 
curvature 
coccyx 

compact bone tissue 

diaphysis 

epiphyseal plates  

epiphysis 

extremities 

false ribs 

fibrous joints 

flat bones 

floating ribs 

hematopoiesis 

hyaline 

irregular bones 

ligaments 

long bones 

lumbar curvature  

mandible 

ossification 

osteoblasts 

osteoclasts 

osteocytes 

patella 

pelvic curvature 

pelvis 

periosteum 

red bone marrow 

rib cage 

sacrum 

short bones 

spinal cord 

spongy bone tissue 

sternum 

synovial fluid 

synovial joints 

tendons 

thoracic (chest) 
curvature 
vertebrae 

vertebral column 

yellow bone marrow 

 

1) ____________ 
8th-10th pairs of ribs which are attached to the seventh 

pair of ribs 

2) ____________ 
a large bundle of nerve fibers protected within the 

vertebral column 

3) ____________ 
a section of the spinal cord which contains five vertebrae 

and carries most of the weight of the human body 

4) ____________ 
a section of the spinal cord which contains twelve vertebrae 

and is attached to the ribs 

5) ____________ 
a type of connective tissue proper which connects bones to 

other bones 
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6) ____________ 
a type of connective tissue proper which connects muscles 

to bones 

7) ____________ 
all freely moving joints in the human body such as those 

found in the shoulders, knees, elbows, wrists, etc. 

8) ____________ arms and legs 

9) ____________ 
bones having many different shapes; examples include the 

jawbone and kneecap 

10) ____________ 
bones which are responsible for protecting the head, neck, 

and trunk of the body 

11) ____________ breastbone; attaches the first seven pairs of ribs 

12) ____________ 
cells found within the center of a bone which secrete 

proteins that destroy bone tissue 

13) ____________ enlarged rounded end of a long bone 

14) ____________ 
five vertebrae which are fused together  forming one part 

of the pelvic curvature 

15) ____________ 
flattened bones found in the skull and pelvis which typically 

protect softer tissues/organs  

16) ____________ 

fluid found within a sealed pocket containing a synovial 

joint; helps to lubricate the fibro-cartilage between the 

bones 

17) ____________ 
form of connective tissue which is very smooth and allows 

tissues to move/slide over each easily 

18) ____________ 
found in wrists and ankles; allows the body to move more 

freely 

19) ____________ 
found within spongy bone tissue of long bones; site of blood 

cell production 

20) ____________ hard outer layer of bones 

21) ____________ hipbones 

22) ____________ jawbone 
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23) ____________ 
joints which are made up of either hyaline cartilage or 

fibro-cartilage and provide little if any movement 

24) ____________ 
joints which do not allow any movement to exist at all 

between the two bones 

25) ____________ 
joints; an area in the human body that holds two bones 

together  

26) ____________ kneecap 

27) ____________ 
last two pairs of ribs which are unattached to any other 

structures 

28) ____________ long shaft of a long bone 

29) ____________ 
mature osteoblasts; assist in the maintenance and support 

of growing skeletal tissue 

30) ____________ 

permeable covering over bones which allows for 

nutrient/waste transfer and sites for attachment by 

tendons 

31) ____________ porous, highly vascular inner portion of bones 

32) ____________ process of bone development  

33) ____________ small bones of the backbone 

34) ____________ 
storehouse for fat; found in the long hollow area within the 

diaphysis of long bones 

35) ____________ 
tailbones; four fused vertebrae found within the pelvic 

curvature 

36) ____________ the backbone or spine 

37) ____________ 
the lower skeleton containing the pelvis and all of the 

extremities 

38) ____________ 
the lowest section of the spinal cord which contains the 

sacrum, pelvis, and coccyx 

39) ____________ the main bone-building cells during human development 

40) ____________ the process of blood formation 

41) ____________ those which are typically found within the arms and legs 
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42) ____________ 
top section of the spinal cord which contains seven 

vertebrae within the neck 

43) ____________ 
twelve pairs of ribs attach to the thoracic curvature of the 

spine 

44) ____________ 

two cartilage plates found where the diaphysis meets the 

epiphyses on both of its ends; areas where new cells 

continue to grow thereby lengthening the long bones  
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Choose the correct answer from the following questions: 
 

1) The most important minerals stored in bones are:  

A) calcium and iron 

B) calcium and potassium 

C) sodium and potassium 

D) calcium and phosphorus 

E) sodium and phosphorus 

 

2) Which of these are bone-forming cells: 

A) osteocytes 

B) osteoclasts 

C) periosteum 

D) red bone marrow 

E) osteoblasts 

 

3) The scientific term used to describe the formation of bone is:   

A) osteoarthritis 

B) epiphysis 

C) osteoporosis 

D) ossification 

E) articulation 

 

4) The axial skeleton contains which combination of the following bones: 

 

1. skull 

2. arms and legs 

3. ribs and sternum 

4. vertebrae 

5. pelvis 

 

A) 1, 2, 3, 5     B) 1, 3, 4    C) 1, 3, 4, 5    D) 2, 5    E) 2, 3, 4, 5 
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5) Which of these bones is NOT a long bone found in the leg:  

A) femur 

B) fibula 

C) radius 

D) tibia 

E) patella 

 

6) Fingers and toes are referred to as:  

A) tarsals 

B) carpals 

C) metatarsals 

D) metacarpals 

E) phalanges 

 

Application Question:  
While playing on her swing set, 10-year-old Sally falls and breaks her right leg. At 

the emergency room, the doctor tells her parents that the proximal end of the 

tibia where the epiphysis meets the diaphysis is fractured. Sally’s leg is put into a 

cast and eventually heals. During a doctor's visit eight years later, Sally learns 

that her right leg is 2 cm shorter than her left.  The doctor tells her this is likely 

because of her accident. What might account for this difference in length? 

 

 


