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 We have two more sections to explore in this course:  the first is a detailed look at human biology 

and the second, and final topic, is ecology, which is the study of how living things interact with each 

other and the environment.  In this lesson, we’ll begin our look at human biology.  When we say human 

biology, we’ll be looking at how we are made and how we function.  How living things are made is 

known as anatomy while how living things function, is known as physiology.  So, in these lessons 

you’ll be studying the anatomy and physiology of the human.  Courses which specialize in these topics 

are known as “A and P” courses.  Let’s begin. 

 We, like all living things, are beautifully created and are quite complex.  To reduce this complexi-

ty, let’s think back to our very first lesson in this course where we learned the five characteristics of liv-

ing things.  Can you name those five characteristics?   

 

Lesson 21:  Body Systems of 

Movement 



Friendly Biology 

346 

We said that living things: 

1. 

 

2. 

 

3. 

 

4. 

 

5. 

  

 We are going to take these five characteristics of living things and make them our five themes for 

studying the anatomy and physiology of the human.  We’ll first look at the organ systems of the body 

which allow us to move.  Then, we’ll explore the organ systems which allow us to acquire and distrib-

ute energy.  Next, we’ll look at the organ systems which allow us to grow and develop.  We’ve already 

discussed how living things (including humans) reproduce on the cellular level, so here we’ll look at 

the organ systems of reproduction on a larger scale.  And, finally, we’ll look at the organ systems 

which allow us to respond to our environment which are the systems which make up our senses (sight, 

smell, taste, hearing and touch).  Let’s begin now with the organ systems which allow us to move. 

 When one thinks about our ability to move, the systems of the body which likely come to mind 

first are the muscular and skeletal systems.  In order for these body systems to work day-in, day-out in 

a coordinated fashion, there must be continual control of our muscles through our nervous system as 

well as continual nourishment of our muscles and bones through our blood and circulatory system.   

 So, in this lesson we’ll begin with the skeletal and muscular systems. Then in the next lesson 

we’ll take a close look at how our nervous system plays an essential role in the control of our muscles 

and bones which allows for movement.  The need for nourishment of these organ systems will provide 

our transition to the next characteristic of living things which is how we acquire and distribute energy 

resources throughout our body via the circulatory and digestive systems.  These systems will be pre-

sented in Lesson 23.  Let’s begin our focus on movement now with a look at the skeletal system. 

 The skeletal system in the human consists of approximately 206 bones.  We say approximately 
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because at birth, a baby has over 300 bones of which several fuse together to reduce the number down 

to about 206 in an adult.  The bones range in size from the large thigh bone which is the femur, to the 

tiny bones of the middle ear known as the malleus, incus and stapes.  Anatomists usually divide the 

bones into three main groups based upon shape.  There are the long bones which consist of the bones 

making up the arms and legs, the flat bones which are bones primarily of the skull and pelvis and the 

irregularly-shaped bones which are the bones of the spinal column.  We’ll take a closer look at the long 

bones in this lesson as they are the bones which allow for greatest movement. 

 To best understand the anatomy and physiology of 

a long bone, we need to first go back to the stage in a 

baby’s development when its bones were first form-

ing.  Initially, the long bones were formed of cartilage 

which over time is replaced by calcium- and phosphorus

-containing compounds which make the bone hard.  This 

hardening process is called ossification.  The prefix os- 

refers to bones and the cells which make-up bones are 

known as osteocytes.  This hardening process of ossifi-

cation generally begins in three or more places within a 

long bone.  In the photo here of a thigh bone (from a 

calf) you can see the three main parts of a long bone.   

The long bones are found 

in our arms and legs. 

Proximal (near) 

Epiphysis 

Distal (far) Epiphysis 

Diaphysis 

Each long bone has three 

main parts. 
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 There are two epiphyses (ee-pif’-uh-sees), one found on each end, and then one diaphysis (die-

af’-us-sis) which joins the two epiphyses.  Ossification begins in the unborn baby in each of these loca-

tions and spreads outward.  In other words, you will find what’s referred to as a center of ossification in 

the diaphysis and then a center of ossification in each epiphysis.  At birth, ossification has usually 

spread to fill almost all of the cartilage of each long bone, however, a “boundary” of sorts remains be-

tween the diaphysis and each epiphysis on the bone.   

 It is at this boundary where growth of the bone occurs and, consequently, this point is referred 

to as the growth plate or epiphyseal line of the bone.  So, as a child grows, it is along this line or plate 

where osteocytes continue to divide to create new bone which leads to lengthening of the 

bone.  Eventually at about age 16-20 this growth comes to an end and the growth plate “closes” 

meaning that it also fills with hardened bone and no longer can be readily noted on an x-ray or radio-

graph. 

A center of ossification is found in 

each section of each long bone.  

The bone hardens away from these 

centers. 

An “open” growth 

plate is visible on 

a radiograph (x-

ray) 

The growth plate 

(yellow dotted line) is 

the boundary be-

tween the diaphysis 

and epiphysis. 
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 Because we are most interested in the role bones play in allowing movement, we need to now 

look more closely at the way bones are joined to one another.  The joints between the long bones of the 

arms and legs are known as synovial joints.  The joints between flat bones, as in the skull are referred to 

as sutures.  We’ll focus our attention in this lesson on the synovial joints of long bones.   

The joints of flat bones of the skull are called 

sutures (cow skull.) 

The joints of long bones are called synovial 

joints.  The layer of tough connective tissues 

which encloses each joint is the synovial cap-

sule.  Within, we find synovial fluid which lubri-

cates the surfaces of the joint for almost friction-

less movement. 
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 Because the bending of joints happens so frequently over the lifetime of a person, the joints be-

tween bones must be very smooth, durable and well-lubricated.  If you look at the ends of long bones, 

you’ll find a layer of what is known as hyaline cartilage.  This cartilage is exceptionally smooth and 

durable and allows for easy movement.  To reduce friction between the ends of two adjoining bones, a 

fluid known as synovial fluid keeps the bones gently sliding over each other.  This fluid, which consists 

of complex proteins, is produced by the tough membranes which bridge the joint space between the 

two bones.  This covering is known as the synovial capsule.  You might think of this capsule as like 

being a portion of sock slipped over the ends of both bones.  Inside the sock you’ll find the hyaline car-

tilage covering each end of the bone as well as a continual supply of synovial fluid to keep the joint 

working smoothly.  Over time, and with age, this slippery joint surface may become worn and result in 

pain and inflammation.  This is known as arthritis. 

 There are different classifications of synovial joints depending upon the range of motion required 

at the joint.  For example, the joint between the femur and the pelvis at the hip is classified as a ball-

and-socket joint as is the shoulder joint.  This kind of engineering allows for a wide range of motion in 

all directions.  The joint at the knee and elbow are classified as hinge joints as they mainly allow for 

bending in one direction.  The ankle and wrist joints, due to the many bones found in these joints, work 

like both hinge joints and ball-and-socket joints and allow for movement in many directions. 

The elbow and knee are known 

as “hinge” joints. 

The shoulder and hip joints are 

known as “ball-and-socket” joints. 
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 It’s important to know that while bones may appear to be hard and lifeless, they are indeed very 

much living organs.  Earlier we mentioned that the cells which make up bone are known as osteo-

cytes.  If we examine osteocytes closer, we find that there are actually two kinds of osteocytes:  the os-

teoblasts and the osteoclasts.  The osteoblasts are bone cells which have the responsibility of building 

new bone, such as along the growth plate, while the osteoclasts have the job of taking apart or tearing 

down bone.  There is a constant building up and tearing down of our bones.  You might think of this as 

a continual remodeling process going in our bones. 

 When there is a break or fracture in a bone, the activity of the osteoclasts and osteoblasts is great-

ly accelerated.  The damaged bone fragments and cells are quickly removed by the osteoclasts.  The 

osteoblasts then begin to build new bone structure which eventually hardens into the new bone or cal-

lous.  Over time, this callous, which is usually more extensive than necessary, gets remodeled further 

by the osteoclasts to make a solidly repaired site. 

A normal “open” growth plate can mimic 

a fracture.  In this radiograph (x-ray) of 

the wrist, we can see both.  The blue 

arrow is pointing to the growth plate on 

the radius while the red arrow is point-

ing to the fracture site.  Note in the ulna 

(just to the left of the radius) another 

“open” growth plate. 
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 Before we continue with our discussion of how movement takes place with bones, we need to 

point out that, in addition to allowing for movement, bones are also very important when it comes to 

protection of vital organs in the body.  The flat bones of the skull protect the brain, while the irregularly

-shaped bones of the spinal column protect the spinal cord.  The ribs are also very important for pro-

tecting the lungs, heart and upper abdominal organs.   

In addition to protection, our bones also play a major role in the production of red blood cells.  

In the hollow space, known as the marrow cavity, within bones we find tissues which produce new red 

blood cells.  This tissue is known a hemopoietic (hee-mo-poy-et-ic) tissue which literally means blood-

making tissue.  The marrow cavity is also a location for fat storage in adults.  Recall Lesson 4 where 

we discussed how lipids and fats were considered to function like stores of energy.  The marrow cavi-

ties are a location for these stores.  Finally, our bones also function as a storage site or depot for the 

element calcium.  Not only is calcium important for the strength of our bones, calcium plays a major 

role in our nervous system.   

In this photograph we see a long bone that 

has been cut in half lengthwise 

(longitudinally).  This enables us to view com-

pact bone (blue arrow), spongy or cancellous 

bone (red arrow) and the marrow space 

(green arrow) where fat is stored and new red 

blood cells are produced. 
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Now that we have presented the “bone side” of the idea of how humans move, let’s take a look 

at the muscle side of movement.  Before we jump (pun intended) into movement, let’s look a little 

more broadly at muscles in general.  In humans (and most animals for that matter) we find three types 

of muscles.  These types are based primarily on the type of cells known as myocytes (myo = muscles) 

which make up that type of muscle.  There is smooth muscle which is found in our internal organs like 

our stomach, intestines, bladder and respiratory tract, for example.  Then there is cardiac muscle which 

is specifically made for our heart.  Finally, there is skeletal muscle which is the muscle we are interest-

ed in here as these are the muscles which attach to our bones and enable us to move.  Skeletal muscle is 

Skull 

Mandible 

Cervical Vertebra 
Clavicle (collar bone) 

Scapula (shoulder blade) 

Humerus 

Radius 

Ulna 

Carpal bones (wrist) 
Metacarpal bones 

Phalanges (fingers) 

Sternum 

Ribs 

Pelvis 

Lumbar Vertebra 

Femur 

Patella 

Tibia 

Fibula 

Tarsal bones (ankle) 

Metatarsal bones  
Phalanges (toes) 

Thoracic Vertebra 
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also referred to as striated muscle.  If something is said to be striated or have striations, it has 

stripes.  When viewed under a microscope, striated or skeletal muscle does, indeed, have stripes which 

run perpendicular to the long dimension of the muscle.  In other words, you can see stripes which run 

around and around the individual fibers of a muscle.   

Under high magnification, you can see the striations (stripes) of skeletal muscle. 

These stripes are directly related to how skeletal muscles contract.  On the molecular level 

there are components of skeletal muscle cells made up of what are known as contractile proteins or 

filaments.  There are two types of contractile proteins: actin and myosin.  When a nerve stimulus ar-

rives at a muscle fiber, it is the actin and myosin which work like a miniature ratchet system to make 

the muscle shorten or contract.  When this nerve stimulus is applied to the entire muscle, the length of 

the muscle shortens which results in movement. 

However, for this movement to have purpose, the ends of each muscle must be attached to 

bones.  This attachment of muscles to bones is made through tough connective tissue material known 

as tendons.  Know that tendons connect muscles to bones.  Connective tissue structures which connect 

bones to bones are known as ligaments.  And in order for a muscle to result in action, these connecting 

points must be on opposite sides of a joint.  It would do little good for a skeletal muscle to have both of 

its ends attached to the same bone as no action would result!  So, by attaching each end of a muscle to 

different, adjacent bones, we can find movement occurring. 
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It’s also important to realize that muscles can only actively contract.  They extend only through 

relaxation.  In other words, you can make your muscle shorten (contract) but you can’t make your mus-

cle actively get longer (extend).  It only gets longer by being relaxed and being stretched through the 

action of another muscle working to move the joint in the opposite direction.  Let’s look at an example 

of how this works. 

First, we need to learn the names of the two ends of a muscle which attach to bones.  The end of 

the muscle which is nearer to the main trunk (chest and abdomen) of the body is known as the origin of 

the muscle.  The opposite end of the muscle which is farther from the main trunk of the body is known 

as the insertion of the muscle.  So, all skeletal muscles have an origin and insertion.  The location of 

each of these two points of attachment determines the action made upon the joint. 

Now, we’ll get back to our discussion of the concept of contraction and relaxation.  Let’s con-

sider two well-known muscles which work oppositely of each other:  the biceps and the triceps.  Look 

at the photo below which illustrates the locations of these two muscles and then examine the diagram 

which illustrates the origins and insertions of each set of muscles.  Note that both muscles cross the el-

bow joint and will therefore have action upon that joint. 

In order for you to bend your elbow, the biceps contract.  By shortening the biceps, the radius 

and ulna bones are moved upward or closer to the humerus.  To extend your elbow, it’s the shortening 

Radius and Ulna 

Humerus 

Biceps 

Triceps 

FLEXION 

EXTENSION 

The biceps and 

triceps muscles 

work as a “team” 

to flex and extend 

the elbow. 
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action of the triceps which straightens the elbow.  In other words, the biceps don’t actively “push” the 

elbow straight.  Instead, the biceps can only relax and allow the triceps to “pull” the elbow into an ex-

tended position.  This paired-action allows you to bend and then straighten all of the joints between 

long bones in your body.  Bending of a joint is referred to as flexing while straightening a joint is 

known as extending the joint.  Muscles are then identified and ultimately grouped as being flexors or 

extensors of joints in the body.  Look at the photo below to see the main groups of flexors and exten-

sors of the arms and legs. 

 In addition to flexion and extension of joints, depending upon where the origin and insertion 

points are on bones, muscles can also move bones inward or outward and even rotate bones in a circu-

Extensors of elbow 

Flexors of wrist 

Extensors of wrist 

Flexors of knee 

Extensors of knee 

Flexors of  

ankle 

Extensors of  

ankle 

Flexors of  

elbow 

Extensors of  

hip 

Here you can see the 

locations of the flex-

ors and extensors of 

the arms and legs. 
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lar direction.  Inward movement is referred to as adduction and outward motion is referred to as abduc-

tion.   Rotation of a joint is known as pronation or supination depending upon the direction being 

turned.   Look at the photo below to see the muscles which allow for adduction and abduction.  Note 

again how the movement only results through coordinated action and relaxation of the two sets of mus-

cles.  Muscles don’t push; they only pull. 

Abduction Adduction 

 Let’s stop here and review what we’ve learned in this lesson regarding how human beings 

move.  We said that: 

The study of structure and function of a living thing is known as anatomy and physiology; 

Bones begin as structures made of cartilage and then harden through ossification; 

There are long bones, flat bones and irregularly-shaped bones; 

The ends of a long bone are the epiphyses. the central portion is the diaphysis and the border be-

tween is the epiphyseal line or growth plate where growth occurs; 

Cells of bones are osteocytes of which there are two types:  osteoblasts which work to build bone 

and osteoclasts which work to break down bone; 

Joints between flat bones are called sutures and joints of long bones are called synovial joints; 

Within the synovial capsule we find the lubricant synovial fluid; 

Muscles must span joints in order for movement to occur; 

Movement towards the body is known as adduction while movement away from the body is 

abduction. 
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There are three types of muscles:  smooth (found in internal organs), cardiac (found in the heart) 

and skeletal or striated (which cause movement); 

Actin and myosin are the contractile proteins of striated muscle; 

Muscles can only contract (pull), they cannot push and therefore, muscles work in pairs to result 

in movement; and 

Actions of muscles result in flexion or extension, adduction or abduction or rotation of a joint. 

 

 Now that you have an idea of how muscles and bones work together to allow for movement, let’s 

explore in greater detail how the nervous system controls this action.  Recall from our discussion that 

actin and myosin proteins on the molecular level, actively work as tiny ratchet systems to shorten a 

muscle.  We said that the “triggering” or initiation of this action came as a result of a nerve stimulating 

these proteins.  To better understand this process, let’s look first at how nerve cells, known as neurons, 

are made. 

 Neurons, like almost all other cells of the body, except for red blood cells, have a nucleus which 

works to control the activities of the cell.  (Red blood cells have a nucleus early in their lives but lose it 

just before entering the blood stream.)  The nucleus of a neuron is found in the region known as the 

soma.  Extending in opposite directions from the soma are two types of projections, one being relative-

ly short and the other being much longer.  The shorter projections are known as dendrites and the long-

er end is known as the axon.  There may be multiple dendrites extending from a single neuron but only 

one axon.  These projections work as the contact points between connecting neurons.  The dendrite of 

one neuron is aligned to the axon of the “next” neuron along the pathway leading from or to the spinal 

cord and brain.  So, if you were to examine a “whole” nerve, you’d find a series of neurons, each lined-

up dendrite to axon, dendrite to axon and so on.  You can liken this to standing hand-in-hand with all of 

your family members or friends.  Your body represents the soma of the neuron.  Your left arm would 

be held close to your body representing the dendrite while your right arm would be fully extended and 

represent the axon.  By linking hands, you and your colleagues can become a “whole” nerve. 

 It’s important to know this anatomy of a neuron because it helps explain how the flow or trans-

mission of a signal to or from the brain travels.  The dendrite end of a neuron works only to  accept sig-

nals.  Once a signal is accepted by the dendrite, it travels toward the soma of the neuron and on to the 

axon.  At the axon, the signal then gets passed on to the dendrite of the subsequent neuron which, in 
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turn, transmits the signal onward.  So, transmission of a nerve signal, known as a stimulus, is in one 

direction only, like a one-way street.  This means that in order for information to move back and forth 

between, say, your fingertip and your brain, there has to be two sets of nerves:  one going from the fin-

gertip to the brain and a separate nerve going from the brain back to the fingertip.  Each will carry stim-

uli (plural of stimulus) in one direction only.  Together, they work to enable information to go both di-

rections.  So in essence, we have two one-way streets which work together to get information trans-

mitted between the brain and various parts of our bodies. 

Soma with nucleus 

Dendrites 

Axon 

The axon of one neuron joins with the dendrite of a subsequent neuron.  Flow of information is in one 

direction. 

OUCH! 

Flow of stimuli from the periphery of the body to the brain and then back, happens on two 

different sets of neurons. 
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 Since we’re focusing our attention on how nerve action results in movement, let’s look first at the 

neurons which bring the stimulus from the brain out to the muscle.  These neurons are known as effer-

ent neurons or motor neurons indicating they are carrying a signal outward and the signal is intended to 

result in motion (motor = action or motion).  So, we have a series of efferent or motor neurons lined up 

end-to-end which carry a signal from the brain down through the spinal cord exiting at an appropriate 

location to continue down to the intended muscle.  Keep in mind the direction of signal movement is 

away from the brain and spinal cord. 

A stimulus traveling from the brain out to a muscle travels on a motor or efferent neuron. 

I need to move 

my finger! 

 Before we discuss the neurons which carry signals back to the spinal cord and brain, let’s exam-

ine in greater detail what actually happens at the final neuron which has the “privileged” duty of stimu-

lating the muscle.  At the axon-end of this final neuron, as with junctions all along the nerve between 

dendrites and the axons, there are special cell structures which are known as vesicles.   Vescicles con-

tain chemicals known as neurotransmitters.  You can think of these vesicles as being like little packets 

or blisters filled with the neurotransmitter.  When the stimulus arrives at the final ending of the nerve, 

these vesicles are stimulated to rupture and release the neurotransmitter out into the space between the 

end of the nerve and onto the surface of the myocyte.  This results in a change within the myocyte 

which results in the triggering of the actin and myosin filaments which results in a muscle contraction.  

This connecting point between neuron and myocyte or between neuron and neuron is called a synapse. 

Nerve ending 

Vesicles with neurotransmitter 

Receptors on myocyte 

Rupturing vesicle releasing 

neurotransmitter. 
The space between the end of one neuron and another 

neuron or muscle cell (myocyte) is called a synapse. 
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 The most common of all neurotransmitters is one known as acetylcholine or ACH for 

short.  When the stimulus arrives at the terminal end of the final neuron, the ACH is “spilled” out onto 

the intended muscle to cause the desired contraction.  As long as there is ACH present in this space, for 

the most part, the muscle will continue to be stimulated to contract.   

 So you may be wondering, how does one “get rid” of this ACH when you’re ready to allow this 

muscle to relax so that the joint action can go in another direction.  What do you think might also be 

available nearby that could cut or chop up these ACH molecules rendering them ineffective?  If you 

said enzymes, you’re exactly right!  And, can you think of the particular name for this enzyme?  Think 

way back to Lesson 3 where you first learned about enzymes and how they are named.  Yes, this en-

zyme which cuts or lyses ACH is known as acetylcholinesterase or ACHase for short.  So, as quickly 

as the ACH is being released to stimulate the muscle to contract, acetylcholinesterase is ready nearby to 

“gobble it up” and allow the muscle to relax and be ready for the next call to action when more ACH 

arrives.  And to think that this is happening continuously in our bodies as we go about our daily tasks 

each and every day and that we never have to think about any of it in order for it to happen is amazing. 

It’s truly amazing! 

 Let’s now turn our attention back  to the “one-way street” which carries information from the 

“outskirts” of the body back to the spinal cord and brain.  Because these nerves are carrying infor-

mation toward the brain, they are known as afferent or sensory neurons indicating that they are carrying 

information obtained through our senses (touch, taste, smell, hearing and sight).  Like the efferent or 

motor neurons, the afferent neurons also work through the action of various neurotransmitters.  We’ll 

take a closer look at the organ systems which comprise our sensory system in Lesson 27. 

A stimulus traveling from the skin to the brain is travelling by an afferent or sensory 

neuron.  Again, it is one-way travel. 

Ouch!  That 

hurts! 
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 At this point, let’s take a closer look at the stimulus that we’ve been referring to the “entity” 

which is moving back and forth via the one-way nerves of the body.  The stimulus is actually like an 

electrical impulse which begins at one point and moves along the length of the neuron.  Scientifically 

known as the action potential, it works through the action of sodium and potassium atoms getting 

pumped into and out of the neuron.  This pumping action is controlled by the presence of calcium at-

oms in the area surrounding the neuron.  Recall from our discussion regarding the functions of the skel-

etal system that we learned how bones function as a reserve or depot for calcium.  This is one location 

where this calcium reserve is utilized. 

 An interesting side note to our discussion here is the problem known as milk fever which is fa-

miliar to persons who raise cattle.  While there is no actual fever or elevation in body temperature, the 

unwelcome situation does have to do with milk.  Milk fever, also known as eclampsia, occurs in the 

first few days after a cow has given birth to a calf.  It’s in these first few days when milk production 

goes into “high” gear and lots of calcium is being mobilized throughout the cow’s body and being di-

verted into the milk for the new calf.  If too much calcium is moved too quickly, the normal levels of 

calcium along the outer surfaces of the neurons becomes depleted.   

 Recall how we said earlier that calcium atoms work to control the pumping of the sodium and 

potassium atoms into and out of the nerve cell.  Without adequate levels of calcium, things go haywire 

and nerve impulse conduction becomes erratic.  The cow usually “goes down” meaning she is unable to 

stand.  Her muscles twitch and she becomes anxious, irritable and nervous.  Eventually, she may actu-

ally become paralyzed and can die if not treated.  Treatment involves giving calcium intravenously 

which often results in quick recovery.  This condition can also happen in other mammals including hu-

mans. 

Typical presentation of a cow with milk fever:  recumbent 

(lying down) and head tucked into flank. 

Photo courtesy of  L. Mahin 
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 Before we leave our discussion of nerve function, lets visit the very interesting concept of anes-

thesia.  The root word -esthesia refers to pain and when coupled with the prefix an- we see that anes-

thesia means without or the removal of pain.  Now that you know how neurons and neurotransmitters 

work and how substances move into and out of neurons, you can readily understand how certain drugs 

can have their actions at various points along the “streets” of nerves going to and from locations where 

pain or movement needs to be controlled.  The anesthetic commonly used to “deaden” the skin or numb 

a tooth prior to being worked upon by a dentist is lidocaine (also known as xylocaine or novocaine).  

The mechanism of action with lidocaine is that it prevents sodium ions from moving into a neuron, 

thereby blocking the transmission of an action potential along a neuron.  Because the neuron cannot 

transmit the sensation of pain, the patient does not experience discomfort from the procedure. 

 Another chemical agent used historically in poison arrows made by South American natives is 

curare.  This chemical, derived from a vine, has the ability to block the ACH receptor sites on muscle 

cells.  Consequently, when ACH is released from the nerve ending, its expected action does not occur 

and the muscle does not contract.  This causes the injected animal to lose voluntary control of its mus-

cles (it goes limp) including its diaphragm which causes it to suffocate and die.  This agent was also 

used in early anesthetic practice, however, because it only blocks muscle action (i.e. the patient will lie 

still) it has little to no effect upon the sensation of pain being experienced by the patient.  Other agents 

were then added to relieve pain.  Curare is no longer used in modern medicine as other safer, faster-

acting drugs are available.  

 Let’s pause here and review what we’ve learned so far about the nervous system.  We said that: 

Cells of the nervous systems are called  neurons and consist of a central nucleus-containing area 

known as the soma which has a single axon is present with multiple dendrites and an action po-

tential (stimulus) travels into the dendrite “end” and out through the axon “end;” 

Axons join with dendrites and terminate on myocytes (muscle cells) where neurotransmitters are 

released to activate muscle contraction, the most common neurotransmitter being acetylcholine 

(ACH); 

Neurons which carry messages out to muscles are known as motor or efferent neurons; 

Neurons which carry messages from sensory organs such as the skin or eyes are called sensory or 

afferent neurons; 

Conduction of a stimulus is the result of sodium and potassium being pumped in and out of the 
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neuron and calcium mediates this process; 

Anesthesia interferes with transmission of nerve impulses or neurotransmitter function.  

 

 

 

 

 

 

 

 


