
What is multiple sclerosis?

nervous system and is the defi nitive method of diagnosis. 
Other methods to assist in diagnosing MS include lumbar puncture, 
myelogram and visually evoked responses (VER), which detect eye-brain 
communication delays. 

Types of multiple sclerosis
Clinically Isolated Syndrome (CIS) is a term used by doctors to 
describe the fi rst attack of MS. The disease is then classed as one of 
four main types, named according to the way the disease progresses 
over time.

• Relapsing-Remitting (RRMS). The vast majority (85%) are initially 
diagnosed with this form. They experience a relapse (a fl are up of 
symptoms) of varying severity followed by remission (a period of 
recovery when symptoms may even disappear completely). However, 
after each relapse damage to the myelin sheath is not continuous 
and recovery is not as good.

• Secondary-Progressive (SPMS). In this form symptoms worsen 
steadily. About half of those who are diagnosed with RRMS will 
progress to this form, usually after about 10 years. Relapses become 
less frequent but the level of disability increases. 

• Primary-Progressive MS (PPMS). Only about 10% suffer from this 
type where they do not have any relapses or remissions but their 
symptoms gradually worsen. 

• Progressive-Relapsing MS (PRMS). About 1 in 20 MS patients have 
this form in which the symptoms get worse, sometimes rapidly, and 
without remission.

Some doctors use a fi fth rare class, which they call benign. It refers to 
those who suffer very occasional relapses and little or no disability over 
a period of 10 to 15 years.

As yet there are no therapies that slow the progression of primary-
progressive MS. Several disease-modifying therapies are available for 
relapsing-remitting MS.

Treatment of multiple sclerosis
There are three basic forms of treatment for MS: 

• The fi rst is to manage and reduce the symptoms that occur. This 
can involve medication such as painkillers, or physiotherapy, speech 
therapy or occupational therapy.

• The second is to reduce infl ammation during a relapse by 
administering anti-infl ammatory drugs such as steroids. While this 
speeds up recovery it has no real effect on the long-term progress of 
the condition. 

• The third is disease-modifying therapy (DMT), which involves taking 
drugs to reduce both the number and severity of relapses and so 
delay the progress of the disease. The particular drug prescribed is 
tailored to the form of MS the patient has and their symptoms. There 
are up to seven drug types, which essentially work by reducing, 
in various ways, the number of cells attacking the myelin sheath 
protecting the nerve.

These treatments are administered either orally or by subcutaneous, 
intra-muscular or intravenous injection. The frequency at which they 
are taken varies from a daily tablet or capsule to an injection once every 
three months.

What is multiple sclerosis (MS)?
MS is a chronic autoimmune disease of the CNS (brain and spinal cord) 
fi rst described by the French neurologist Jean-Martin Charcot in 1868. 
It is chronic because it goes on over many 
years, albeit most frequently in bouts, and 
autoimmune because the body’s immune 
system attacks part of itself (the myelin 
sheath surrounding axons and dendrites) 
mistaking it for a pathogen.  It is also 
called a demyelinating disease.

It usually makes its fi rst appearance 
between the ages of 20 and 40, affecting 
around 9000 people in Ireland, with women 
affected twice as often as men. The annual 
cost to the economy is estimated at around 
€450 million. 

No two people’s symptoms are the same; they vary from fatigue, 
numbness, problems urinating or with vision, to the most obvious 
symptom − diffi culties with mobility. Blurred or double vision is one of the 
commonest fi rst symptoms and about 50% of those affected will need 
help with walking within 15 years of the onset of the disease. 

The precise cause of the disease is unknown. However, there is a 
general consensus that there is a genetic component involving a 
combination of several genes and some researchers suspect vitamin D 
levels may also be involved as the occurrence of the disease increases 
as one moves further away from the bright sun of the equator.

The Nervous system
The nervous system is a co-ordination and communication system that 
uses electrical impulses to convey information very rapidly.  It consists 
of two main sections: the peripheral nervous system and the central 
nervous system. The peripheral system collects information and 
conveys it to the central system, which coordinates it and decides on an 
appropriate response. This is then conveyed to the effectors (muscles or 
glands) using the peripheral system. 

The CNS consists of a particular type of neuron (nerve cell) called an 
interneuron. These have a centrally located cell body containing the 
nucleus that controls the cell. Processes called dendrites bring impulses 
towards the cell body from the sensory receptors or neurons in the 
CNS. Axons carry the impulse away from it to effectors or to other 
interneurons.

Just like the electrical wiring in a computer, the conducting cables are 
covered by a layer of insulating material to prevent loss of the signal. 
In nerve cells this is a fatty layer called the myelin sheath, which also 
increase the speed at which the impulse travels along the neuron.

In MS the myelin sheath is attacked by the body’s defence systems and 
eroded resulting in the slowing down of the signal or even its blockage. 
Even if a signal is just slowed down it will cause responses to go out of 
synch and become ineffective. You will have seen the effect of nerve 
signals going out of synch if you have observed a drunken person 
staggering down the street.

After an attack, the Schwann cells can repair the myelin sheath in 
a process called re-myelination and the symptoms may recede, 
sometimes almost totally. This is called remission. However, if the 
underlying nerve is damaged it can result in a permanent loss of the 
ability of the nerve cell to transmit signals properly. The location and 
extent of the damage will determine the symptoms: for example, damage 
to the optic nerve will cause sight problems such as blurred or double 
vision in mild cases, or in severe cases, blindness.

Diagnosis
Diagnosis can be a lengthy and 
diffi cult process as the symptoms 
can have many other causes, which 
doctors must fi rst eliminate before a 
diagnosis of MS can be established. 
However, there are ways to speed 
up the process if MS is suspected. 
The healing process produces 
distinctive scars or lesions called 
sclerosis on the nerves and these 
can occur in many locations; hence 
the name multiple sclerosis. A 
Magnetic Resonance Imaging 
(MRI) scan can detect these 
distinctive lesions in the central 
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Perrigo Company plc, a top fi ve global over-the-counter 
(OTC) consumer goods and pharmaceutical company, offers 
consumers and customers high quality products at affordable 
prices. From its beginnings in 1887 as a packager of generic 
home remedies, Perrigo, headquartered in Ireland, has grown 
to become the world’s largest manufacturer of OTC products 
and supplier of infant formulas for the store brand market. 
The company is also a leading provider of branded OTC 
products, generic extended topical prescription products 
and receives royalties from Multiple Sclerosis drug Tysabri®. 
Perrigo provides “Quality Affordable Healthcare Products®” 
across a wide variety of product categories and geographies 
primarily in North America, Europe, and Australia, as well 
as other key markets including Israel and China.

For further information visit: www.perrigo.com

Find this and other lessons on www.sta.ie

Axon

Node of Ranvier

Dendrites

Cell body

Cell nucleus

Axon terminals

Schwann cells forming 
a myelin sheath

Interneuron
(bipolar)

Sensory 
neuron

(unipolar)

Motor neuron
(multipolar)

Node of Ranvier

Dendrites

Axon terminals

Schwann cell forms 
a myelin sheath 
around the axon

Axon

Direction of impulse

Myelin
The occurrence of myelinated 
neurons is generally 
considered to be a unique 
characteristic of vertebrates. 
However, somewhat 
similar myelinated neurons 
have been found in some 
invertebrates.

Myelin is a fatty substance 
that is formed in multiple 
layers around the axon but 
within the Schwann cells. 
Schwann cells are about 0.1 
mm in length so there are 
1000 gaps (called nodes of 
Ranvier) along every 10 cm 
of a nerve axon. 

Cross-section of a myelinated axon. 
Source: Electron Microscopy Facility at 
Trinity College, Hartford CT, USA

The arrow points to a brain lesion  
characteristic of multiple sclerosis.
Source: James Heilman, MD 

The cost of multiple sclerosis in Ireland
While the severity of multiple sclerosis can vary from one person to 
another there is always some cost to the individual and to society. 
These costs may be roughly divided as follows:

• Direct costs to the state for medication, hospitalisation and 
medical professionals. These costs average over €17,000 per 
person per annum

• Indirect costs to the individual in terms of reduced employment 
opportunities, time off work, travel to hospital or to GP, cost of 
carers. These costs are estimated to be over €25,000 per person 
per annum.

• Intangible costs in terms of reduced quality of life, worry and 
stress. These costs are more diffi cult to quantify but are estimated 
to be in the region of €10,000 per person per annum. 

Further details can be found in “The Societal Cost of Multiple Sclerosis in 
Ireland 2015” a report published by MS Ireland. A copy of the report can 
be downloaded from the MS Ireland website (http://ms-society.ie/pages/
living-with-ms/information-centre/our-publications). The charity works with 
people with MS, their families and carers and a range of key stakeholders 
including health professionals, and other interested parties.
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certifi cate Biology
• Scientifi c Method and Experimentation: Process of the scientifi c 

method. Principles of experimentation. (p. 7) 
• Responses in the Human: The nervous system: two-part division 

into the central nervous system (CNS) and the peripheral nervous 
system (PNS). Neuron: its structure and function, with reference 
only to cell body, dendrites, axon, myelin sheath, Schwann cell, 
and neurotransmitter vesicles. Movement of nerve impulse. 
Synapse. (p. 37)

• The defence system in humans: general defence system to 
include the skin and mucous membrane lining of the breathing, 
reproductive and digestive tracts. Phagocytic white blood cells.  
Specifi c defence system (immune system): antigen antibody 
response. Role of lymphocytes: B and T cell types. 

Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities
1. Investigate the detailed structure of a neuron and the function 

of each part of the cell. 
2. Discover how a nerve impulse is transmitted along the neuron 

and from one neuron to the next or else to an effector such as 
a muscle or gland.

3. There are three different types of neurons. Find out how they 
differ from each other in structure, function and location.

4. MS has a major social cost to Ireland other than the purely 
fi nancial cost. Find out the ways it affects society both fi nancially 
and otherwise. You might think about how it affects the individual, 
family members, and the workplace.

5. Make a study of the different methods used to diagnose MS, 
how they work and how effective they are.

6. Treatment for MS depends on the particular type of MS a person 
is experiencing. Use the Internet, or any other source, to discover 
what these treatments are, and how they help sufferers of each 
type of MS. 

7. Investigate the different drug types used to treat MS and how 
they work.

8. Find out about other diseases of the nervous system such as 
Parkinson’s disease, their causes, effects and treatments.

9. Investigate other autoimmune diseases mentioned in the article, 
how they affect those who suffer from them and their treatments.

Did You Know?
• Neurons (i.e. nerve cells) generally have little tree-like branches 

(called dendrites) that connect to other neurons. 
The connections points are called synapses. Neurons often have 
one special extension called an axon, which may be more than 
a metre in length.

• There are about a hundred thousand million (i.e. 1011) neurons 
in your brain (although estimates vary). Neurons may have 
thousands of branches and so the total number of connections 
may be higher than a hundred million million (i.e.1014).

• Many cell types in the human body can regenerate but neurons 
generally cannot. In effect, you are born with all the neurons 
you will ever have. The number of neurons therefore declines 
with age.

• The rate of production of neurons during fetal development is 
estimated to be about 4,000 neurons per second!

Biographical Notes
Jean-Martin Charcot 1825 − 1893

Jean-Martin Charcot, described by many as the father of modern 
neurology, was born in Paris near the end of 1825. He obtained 
his medical doctorate from the University of Paris in 1853 and 
after just three years was appointed as a physician of the Central 
Hospital Bureau. He became Professor of Anatomical Pathology at 
the University of Paris in 1860 and remained in that post until 1893. 
In his career he identifi ed and named both Multiple Sclerosis and 
Parkinson’s disease and his name is associated with at least ten 
other diseases.

In 1862 he married a rich widow, Madame Durvis, with whom he had 
two children, and in the same year he began a lifelong association 
with the Salpêtrière Hospital, ultimately becoming its director. The 
Salpêtrière was a women’s metal hospital where he studied, among 
other things, the female disease ‘hysteria’ which would bring him 
both fame and notoriety.

In 1882, he opened what was to become the greatest neurological 
clinic of the time in Europe attracting many students who would later 
become famous. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• explain what a chronic autoimmune disease is
• outline the difference between the central and peripheral nervous 

systems and how MS affects the central nervous system
• explain what is meant by remission and relapse and how both of 

these can occur in MS
• describe some of the range of symptoms that lead to MS 

diagnosis
• list the different types of multiple sclerosis
• outline the main types of treatment for multiple sclerosis.

• General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• The defence system is designed to protect the body from attack 
by pathogens but sometimes it can be confused and turn on the 
body itself with serious consequences. Diseases of this type are 
called autoimmune diseases and MS is an example of one of 
these diseases

• The symptoms of MS vary from person to person and as a result 
it is often diffi cult to diagnose. Technology, in the form of an MRI 
scan, gives us a more defi nitive diagnosis 

• The nervous system is a highly complex and coordinated system 
of communication and like all complex systems if one part is not 
functioning correctly then the whole system will not work properly.

• The nervous system has the ability to repair itself if the damage is 
not too great, but repair becomes harder after each relapse.

• Visible symptoms of a disease are often only a very small 
proportion of the symptoms.

True/False Questions

a) MS was fi rst described in the twentieth century.  T F
b) MS is a short term autoimmune disease. T F
c) The central nervous system consists of the brain and 

spinal cord. T F
d) The myelin sheath insulates and protects neurons. T F
e) Interneurons connect sensory receptors to the CNS. T F
f) Intravenous injections are given between veins. T F
g) There are more than three different types of MS classifi ed 

by the part of the body they affect. T F
h) A period when the symptoms of MS go away is called 

remission. T F
i) Half of those suffering from MS will need help walking 

within 15 years of the onset of the disease. T F
j) The myelin sheath can be repaired resulting in a lessening 

of symptoms. T F
k) Diagnosis of MS is a simple process. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

autoimmune, axon, benign, cell body, central nervous system, chronic, 
clinically isolated syndrome (CIS), demyelinating disease, dendron, 
effectors, eroded, interneuron, intra-muscular, intravenous, MRI scan, 
myelin sheath, neuron, pathogen, peripheral nervous system, relapse, 
remission, re-myelination, sclerosis, sensory receptor, subcutaneous.
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (HL) 2006, Q. 14 (b)
(i)  What is a neuron?

(ii)  Distinguish between sensory, motor and interneurons 
(association neurons).

(iii)  Briefl y explain the role of neurotransmitter substances.

(iv)  State a function for: 1. Schwann cells, 2. Myelin sheath.

(v)  In relation to Parkinson’s disease or paralysis give a possible 
cause and a method of treatment.

Leaving Certifi cate Biology (HL) 2004, Q. 15 (a)
(i)  Draw and label suffi cient of two neurons to show a synaptic cleft.

(ii)  Describe the sequence of events that allows an impulse to be 
transmitted across a synapse from one neuron to the next.

(iii)  Suggest a possible role for a drug in relation to the events that 
you have outlined in (ii).

Leaving Certifi cate Biology (OL) 2014, Q. 12 (b)
The diagram shows the human nervous 

system.

(i)  Name the parts labelled A and B.

(ii)  Nerve impulses are carried around 
the body by neurons. Name any two 
types of neuron.

(iii)  Tiny gaps are found where one 
neuron ends and the next one 
begins. What are these gaps called? 
What substances carry nerve 
impulses across the gaps?

(iv)  Name one disorder of the human 
nervous system. Give one cause of 
the disorder. Suggest a means of 
treating the disorder.

Leaving Certifi cate Biology (HL) 2011, Q. 13 (a) & (b)
Distinguish between the central nervous system and the peripheral 
nervous system. Include a clear reference to each in your answer.

(i)  Give one way in which a nervous response differs from a 
hormonal response. 

(ii)  Draw a large labelled diagram of a motor neuron. Give one 
function each of any two parts found only in neurons.

(iii)  Place an arrow on or near your diagram to indicate the direction 
of impulse transmission.

(iv)  Name and state the role of any two types of neuron, other than 
the motor neuron.

What is multiple 
sclerosis?

Page 10 of 16 
 

12. (a) (i) Plants and animals respond to some outside stimuli.  
                    Name two stimuli to which plants respond.        
 
  (ii) Give one example of a plant response to such a stimulus.       (9) 
      
 
 
 (b) The diagram shows the human nervous system. 
                                                                                 
  (i) Name the parts labelled A and B. 
                 
  (ii) Nerve impulses are carried around the body by neurons.  
    Name any two types of neuron.   
 
  (iii) Tiny gaps are found where one neuron ends and the next  
   one begins. 

1. What are these gaps called?      
2. What substances carry nerve impulses across the gaps?  

                     
  (iv) 1. Name one disorder of the human nervous system.   
   2. Give one cause of the disorder.              

  3. Suggest a means of treating the disorder.                           
                  (27)                                                            

 
 
 

(c) Obesity is an excessive level of body fat. It is generally caused by over-eating and lack of 
exercise. Obesity may contribute to the development of type II diabetes. Type II diabetes is 
caused by the resistance of certain body cells to the hormone insulin. Diabetes may also be 
caused by a lack of insulin in the body. Insulin is produced by the pancreas, which is an 
endocrine gland. Symptoms of diabetes include thirst and fatigue. 

 
(i) What is meant by the term obesity?     
 
(ii) What is meant by the term endocrine? 
 
(iii) Where in the human body is the pancreas located? 
 
(iv) How are hormones carried around the body?                                                                                   
 
 (v) 1. Give one cause of diabetes.   
 2. Give two symptoms of diabetes.    
 3. Suggest one treatment for a person who suffers from diabetes.                                (24) 
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and from one neuron to the next or else to an effector such as 
a muscle or gland.

3. There are three different types of neurons. Find out how they 
differ from each other in structure, function and location.

4. MS has a major social cost to Ireland other than the purely 
fi nancial cost. Find out the ways it affects society both fi nancially 
and otherwise. You might think about how it affects the individual, 
family members, and the workplace.

5. Make a study of the different methods used to diagnose MS, 
how they work and how effective they are.

6. Treatment for MS depends on the particular type of MS a person 
is experiencing. Use the Internet, or any other source, to discover 
what these treatments are, and how they help sufferers of each 
type of MS. 

7. Investigate the different drug types used to treat MS and how 
they work.

8. Find out about other diseases of the nervous system such as 
Parkinson’s disease, their causes, effects and treatments.

9. Investigate other autoimmune diseases mentioned in the article, 
how they affect those who suffer from them and their treatments.

Did You Know?
• Neurons (i.e. nerve cells) generally have little tree-like branches 

(called dendrites) that connect to other neurons. 
The connections points are called synapses. Neurons often have 
one special extension called an axon, which may be more than 
a metre in length.

• There are about a hundred thousand million (i.e. 1011) neurons 
in your brain (although estimates vary). Neurons may have 
thousands of branches and so the total number of connections 
may be higher than a hundred million million (i.e.1014).

• Many cell types in the human body can regenerate but neurons 
generally cannot. In effect, you are born with all the neurons 
you will ever have. The number of neurons therefore declines 
with age.

• The rate of production of neurons during fetal development is 
estimated to be about 4,000 neurons per second!

Biographical Notes
Jean-Martin Charcot 1825 − 1893

Jean-Martin Charcot, described by many as the father of modern 
neurology, was born in Paris near the end of 1825. He obtained 
his medical doctorate from the University of Paris in 1853 and 
after just three years was appointed as a physician of the Central 
Hospital Bureau. He became Professor of Anatomical Pathology at 
the University of Paris in 1860 and remained in that post until 1893. 
In his career he identifi ed and named both Multiple Sclerosis and 
Parkinson’s disease and his name is associated with at least ten 
other diseases.

In 1862 he married a rich widow, Madame Durvis, with whom he had 
two children, and in the same year he began a lifelong association 
with the Salpêtrière Hospital, ultimately becoming its director. The 
Salpêtrière was a women’s metal hospital where he studied, among 
other things, the female disease ‘hysteria’ which would bring him 
both fame and notoriety.

In 1882, he opened what was to become the greatest neurological 
clinic of the time in Europe attracting many students who would later 
become famous. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• explain what a chronic autoimmune disease is
• outline the difference between the central and peripheral nervous 

systems and how MS affects the central nervous system
• explain what is meant by remission and relapse and how both of 

these can occur in MS
• describe some of the range of symptoms that lead to MS 

diagnosis
• list the different types of multiple sclerosis
• outline the main types of treatment for multiple sclerosis.

• General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• The defence system is designed to protect the body from attack 
by pathogens but sometimes it can be confused and turn on the 
body itself with serious consequences. Diseases of this type are 
called autoimmune diseases and MS is an example of one of 
these diseases

• The symptoms of MS vary from person to person and as a result 
it is often diffi cult to diagnose. Technology, in the form of an MRI 
scan, gives us a more defi nitive diagnosis 

• The nervous system is a highly complex and coordinated system 
of communication and like all complex systems if one part is not 
functioning correctly then the whole system will not work properly.

• The nervous system has the ability to repair itself if the damage is 
not too great, but repair becomes harder after each relapse.

• Visible symptoms of a disease are often only a very small 
proportion of the symptoms.

True/False Questions

a) MS was fi rst described in the twentieth century.  T F
b) MS is a short term autoimmune disease. T F
c) The central nervous system consists of the brain and 

spinal cord. T F
d) The myelin sheath insulates and protects neurons. T F
e) Interneurons connect sensory receptors to the CNS. T F
f) Intravenous injections are given between veins. T F
g) There are more than three different types of MS classifi ed 

by the part of the body they affect. T F
h) A period when the symptoms of MS go away is called 

remission. T F
i) Half of those suffering from MS will need help walking 

within 15 years of the onset of the disease. T F
j) The myelin sheath can be repaired resulting in a lessening 

of symptoms. T F
k) Diagnosis of MS is a simple process. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

autoimmune, axon, benign, cell body, central nervous system, chronic, 
clinically isolated syndrome (CIS), demyelinating disease, dendron, 
effectors, eroded, interneuron, intra-muscular, intravenous, MRI scan, 
myelin sheath, neuron, pathogen, peripheral nervous system, relapse, 
remission, re-myelination, sclerosis, sensory receptor, subcutaneous.
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (HL) 2006, Q. 14 (b)
(i)  What is a neuron?

(ii)  Distinguish between sensory, motor and interneurons 
(association neurons).

(iii)  Briefl y explain the role of neurotransmitter substances.

(iv)  State a function for: 1. Schwann cells, 2. Myelin sheath.

(v)  In relation to Parkinson’s disease or paralysis give a possible 
cause and a method of treatment.

Leaving Certifi cate Biology (HL) 2004, Q. 15 (a)
(i)  Draw and label suffi cient of two neurons to show a synaptic cleft.

(ii)  Describe the sequence of events that allows an impulse to be 
transmitted across a synapse from one neuron to the next.

(iii)  Suggest a possible role for a drug in relation to the events that 
you have outlined in (ii).

Leaving Certifi cate Biology (OL) 2014, Q. 12 (b)
The diagram shows the human nervous 

system.

(i)  Name the parts labelled A and B.

(ii)  Nerve impulses are carried around 
the body by neurons. Name any two 
types of neuron.

(iii)  Tiny gaps are found where one 
neuron ends and the next one 
begins. What are these gaps called? 
What substances carry nerve 
impulses across the gaps?

(iv)  Name one disorder of the human 
nervous system. Give one cause of 
the disorder. Suggest a means of 
treating the disorder.

Leaving Certifi cate Biology (HL) 2011, Q. 13 (a) & (b)
Distinguish between the central nervous system and the peripheral 
nervous system. Include a clear reference to each in your answer.

(i)  Give one way in which a nervous response differs from a 
hormonal response. 

(ii)  Draw a large labelled diagram of a motor neuron. Give one 
function each of any two parts found only in neurons.

(iii)  Place an arrow on or near your diagram to indicate the direction 
of impulse transmission.

(iv)  Name and state the role of any two types of neuron, other than 
the motor neuron.
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12. (a) (i) Plants and animals respond to some outside stimuli.  
                    Name two stimuli to which plants respond.        
 
  (ii) Give one example of a plant response to such a stimulus.       (9) 
      
 
 
 (b) The diagram shows the human nervous system. 
                                                                                 
  (i) Name the parts labelled A and B. 
                 
  (ii) Nerve impulses are carried around the body by neurons.  
    Name any two types of neuron.   
 
  (iii) Tiny gaps are found where one neuron ends and the next  
   one begins. 

1. What are these gaps called?      
2. What substances carry nerve impulses across the gaps?  

                     
  (iv) 1. Name one disorder of the human nervous system.   
   2. Give one cause of the disorder.              

  3. Suggest a means of treating the disorder.                           
                  (27)                                                            

 
 
 

(c) Obesity is an excessive level of body fat. It is generally caused by over-eating and lack of 
exercise. Obesity may contribute to the development of type II diabetes. Type II diabetes is 
caused by the resistance of certain body cells to the hormone insulin. Diabetes may also be 
caused by a lack of insulin in the body. Insulin is produced by the pancreas, which is an 
endocrine gland. Symptoms of diabetes include thirst and fatigue. 

 
(i) What is meant by the term obesity?     
 
(ii) What is meant by the term endocrine? 
 
(iii) Where in the human body is the pancreas located? 
 
(iv) How are hormones carried around the body?                                                                                   
 
 (v) 1. Give one cause of diabetes.   
 2. Give two symptoms of diabetes.    
 3. Suggest one treatment for a person who suffers from diabetes.                                (24) 
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What is multiple sclerosis?

Syllabus References
The main syllabus references for the lesson are:

Leaving Certifi cate Biology
• Scientifi c Method and Experimentation: Process of the scientifi c 

method. Principles of experimentation. (p. 7) 
• Responses in the Human: The nervous system: two-part division 

into the central nervous system (CNS) and the peripheral nervous 
system (PNS). Neuron: its structure and function, with reference 
only to cell body, dendrites, axon, myelin sheath, Schwann cell, 
and neurotransmitter vesicles. Movement of nerve impulse. 
Synapse. (p. 37)

• The defence system in humans: general defence system to 
include the skin and mucous membrane lining of the breathing, 
reproductive and digestive tracts. Phagocytic white blood cells.  
Specifi c defence system (immune system): antigen antibody 
response. Role of lymphocytes: B and T cell types. 

Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities
1. Investigate the detailed structure of a neuron and the function 

of each part of the cell. 
2. Discover how a nerve impulse is transmitted along the neuron 

and from one neuron to the next or else to an effector such as 
a muscle or gland.

3. There are three different types of neurons. Find out how they 
differ from each other in structure, function and location.

4. MS has a major social cost to Ireland other than the purely 
fi nancial cost. Find out the ways it affects society both fi nancially 
and otherwise. You might think about how it affects the individual, 
family members, and the workplace.

5. Make a study of the different methods used to diagnose MS, 
how they work and how effective they are.

6. Treatment for MS depends on the particular type of MS a person 
is experiencing. Use the Internet, or any other source, to discover 
what these treatments are, and how they help sufferers of each 
type of MS. 

7. Investigate the different drug types used to treat MS and how 
they work.

8. Find out about other diseases of the nervous system such as 
Parkinson’s disease, their causes, effects and treatments.

9. Investigate other autoimmune diseases mentioned in the article, 
how they affect those who suffer from them and their treatments.

Did You Know?
• Neurons (i.e. nerve cells) generally have little tree-like branches 

(called dendrites) that connect to other neurons. 
The connections points are called synapses. Neurons often have 
one special extension called an axon, which may be more than 
a metre in length.

• There are about a hundred thousand million (i.e. 1011) neurons 
in your brain (although estimates vary). Neurons may have 
thousands of branches and so the total number of connections 
may be higher than a hundred million million (i.e.1014).

• Many cell types in the human body can regenerate but neurons 
generally cannot. In effect, you are born with all the neurons 
you will ever have. The number of neurons therefore declines 
with age.

• The rate of production of neurons during fetal development is 
estimated to be about 4,000 neurons per second!

Biographical Notes
Jean-Martin Charcot 1825 − 1893

Jean-Martin Charcot, described by many as the father of modern 
neurology, was born in Paris near the end of 1825. He obtained 
his medical doctorate from the University of Paris in 1853 and 
after just three years was appointed as a physician of the Central 
Hospital Bureau. He became Professor of Anatomical Pathology at 
the University of Paris in 1860 and remained in that post until 1893. 
In his career he identifi ed and named both Multiple Sclerosis and 
Parkinson’s disease and his name is associated with at least ten 
other diseases.

In 1862 he married a rich widow, Madame Durvis, with whom he had 
two children, and in the same year he began a lifelong association 
with the Salpêtrière Hospital, ultimately becoming its director. The 
Salpêtrière was a women’s metal hospital where he studied, among 
other things, the female disease ‘hysteria’ which would bring him 
both fame and notoriety.

In 1882, he opened what was to become the greatest neurological 
clinic of the time in Europe attracting many students who would later 
become famous. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• explain what a chronic autoimmune disease is
• outline the difference between the central and peripheral nervous 

systems and how MS affects the central nervous system
• explain what is meant by remission and relapse and how both of 

these can occur in MS
• describe some of the range of symptoms that lead to MS 

diagnosis
• list the different types of multiple sclerosis
• outline the main types of treatment for multiple sclerosis.

• General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• The defence system is designed to protect the body from attack 
by pathogens but sometimes it can be confused and turn on the 
body itself with serious consequences. Diseases of this type are 
called autoimmune diseases and MS is an example of one of 
these diseases

• The symptoms of MS vary from person to person and as a result 
it is often diffi cult to diagnose. Technology, in the form of an MRI 
scan, gives us a more defi nitive diagnosis 

• The nervous system is a highly complex and coordinated system 
of communication and like all complex systems if one part is not 
functioning correctly then the whole system will not work properly.

• The nervous system has the ability to repair itself if the damage is 
not too great, but repair becomes harder after each relapse.

• Visible symptoms of a disease are often only a very small 
proportion of the symptoms.

True/False Questions

a) MS was fi rst described in the twentieth century.  T F
b) MS is a short term autoimmune disease. T F
c) The central nervous system consists of the brain and 

spinal cord. T F
d) The myelin sheath insulates and protects neurons. T F
e) Interneurons connect sensory receptors to the CNS. T F
f) Intravenous injections are given between veins. T F
g) There are more than three different types of MS classifi ed 

by the part of the body they affect. T F
h) A period when the symptoms of MS go away is called 

remission. T F
i) Half of those suffering from MS will need help walking 

within 15 years of the onset of the disease. T F
j) The myelin sheath can be repaired resulting in a lessening 

of symptoms. T F
k) Diagnosis of MS is a simple process. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

autoimmune, axon, benign, cell body, central nervous system, chronic, 
clinically isolated syndrome (CIS), demyelinating disease, dendron, 
effectors, eroded, interneuron, intra-muscular, intravenous, MRI scan, 
myelin sheath, neuron, pathogen, peripheral nervous system, relapse, 
remission, re-myelination, sclerosis, sensory receptor, subcutaneous.
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (HL) 2006, Q. 14 (b)
(i)  What is a neuron?

(ii)  Distinguish between sensory, motor and interneurons 
(association neurons).

(iii)  Briefl y explain the role of neurotransmitter substances.

(iv)  State a function for: 1. Schwann cells, 2. Myelin sheath.

(v)  In relation to Parkinson’s disease or paralysis give a possible 
cause and a method of treatment.

Leaving Certifi cate Biology (HL) 2004, Q. 15 (a)
(i)  Draw and label suffi cient of two neurons to show a synaptic cleft.

(ii)  Describe the sequence of events that allows an impulse to be 
transmitted across a synapse from one neuron to the next.

(iii)  Suggest a possible role for a drug in relation to the events that 
you have outlined in (ii).

Leaving Certifi cate Biology (OL) 2014, Q. 12 (b)
The diagram shows the human nervous 

system.

(i)  Name the parts labelled A and B.

(ii)  Nerve impulses are carried around 
the body by neurons. Name any two 
types of neuron.

(iii)  Tiny gaps are found where one 
neuron ends and the next one 
begins. What are these gaps called? 
What substances carry nerve 
impulses across the gaps?

(iv)  Name one disorder of the human 
nervous system. Give one cause of 
the disorder. Suggest a means of 
treating the disorder.

Leaving Certifi cate Biology (HL) 2011, Q. 13 (a) & (b)
Distinguish between the central nervous system and the peripheral 
nervous system. Include a clear reference to each in your answer.

(i)  Give one way in which a nervous response differs from a 
hormonal response. 

(ii)  Draw a large labelled diagram of a motor neuron. Give one 
function each of any two parts found only in neurons.

(iii)  Place an arrow on or near your diagram to indicate the direction 
of impulse transmission.

(iv)  Name and state the role of any two types of neuron, other than 
the motor neuron.
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12. (a) (i) Plants and animals respond to some outside stimuli.  
                    Name two stimuli to which plants respond.        
 
  (ii) Give one example of a plant response to such a stimulus.       (9) 
      
 
 
 (b) The diagram shows the human nervous system. 
                                                                                 
  (i) Name the parts labelled A and B. 
                 
  (ii) Nerve impulses are carried around the body by neurons.  
    Name any two types of neuron.   
 
  (iii) Tiny gaps are found where one neuron ends and the next  
   one begins. 

1. What are these gaps called?      
2. What substances carry nerve impulses across the gaps?  

                     
  (iv) 1. Name one disorder of the human nervous system.   
   2. Give one cause of the disorder.              

  3. Suggest a means of treating the disorder.                           
                  (27)                                                            

 
 
 

(c) Obesity is an excessive level of body fat. It is generally caused by over-eating and lack of 
exercise. Obesity may contribute to the development of type II diabetes. Type II diabetes is 
caused by the resistance of certain body cells to the hormone insulin. Diabetes may also be 
caused by a lack of insulin in the body. Insulin is produced by the pancreas, which is an 
endocrine gland. Symptoms of diabetes include thirst and fatigue. 

 
(i) What is meant by the term obesity?     
 
(ii) What is meant by the term endocrine? 
 
(iii) Where in the human body is the pancreas located? 
 
(iv) How are hormones carried around the body?                                                                                   
 
 (v) 1. Give one cause of diabetes.   
 2. Give two symptoms of diabetes.    
 3. Suggest one treatment for a person who suffers from diabetes.                                (24) 
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• Scientifi c Method and Experimentation: Process of the scientifi c 

method. Principles of experimentation. (p. 7) 
• Responses in the Human: The nervous system: two-part division 

into the central nervous system (CNS) and the peripheral nervous 
system (PNS). Neuron: its structure and function, with reference 
only to cell body, dendrites, axon, myelin sheath, Schwann cell, 
and neurotransmitter vesicles. Movement of nerve impulse. 
Synapse. (p. 37)

• The defence system in humans: general defence system to 
include the skin and mucous membrane lining of the breathing, 
reproductive and digestive tracts. Phagocytic white blood cells.  
Specifi c defence system (immune system): antigen antibody 
response. Role of lymphocytes: B and T cell types. 

Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities
1. Investigate the detailed structure of a neuron and the function 

of each part of the cell. 
2. Discover how a nerve impulse is transmitted along the neuron 

and from one neuron to the next or else to an effector such as 
a muscle or gland.

3. There are three different types of neurons. Find out how they 
differ from each other in structure, function and location.

4. MS has a major social cost to Ireland other than the purely 
fi nancial cost. Find out the ways it affects society both fi nancially 
and otherwise. You might think about how it affects the individual, 
family members, and the workplace.

5. Make a study of the different methods used to diagnose MS, 
how they work and how effective they are.

6. Treatment for MS depends on the particular type of MS a person 
is experiencing. Use the Internet, or any other source, to discover 
what these treatments are, and how they help sufferers of each 
type of MS. 

7. Investigate the different drug types used to treat MS and how 
they work.

8. Find out about other diseases of the nervous system such as 
Parkinson’s disease, their causes, effects and treatments.

9. Investigate other autoimmune diseases mentioned in the article, 
how they affect those who suffer from them and their treatments.

Did You Know?
• Neurons (i.e. nerve cells) generally have little tree-like branches 

(called dendrites) that connect to other neurons. 
The connections points are called synapses. Neurons often have 
one special extension called an axon, which may be more than 
a metre in length.

• There are about a hundred thousand million (i.e. 1011) neurons 
in your brain (although estimates vary). Neurons may have 
thousands of branches and so the total number of connections 
may be higher than a hundred million million (i.e.1014).

• Many cell types in the human body can regenerate but neurons 
generally cannot. In effect, you are born with all the neurons 
you will ever have. The number of neurons therefore declines 
with age.

• The rate of production of neurons during fetal development is 
estimated to be about 4,000 neurons per second!

Biographical Notes
Jean-Martin Charcot 1825 − 1893

Jean-Martin Charcot, described by many as the father of modern 
neurology, was born in Paris near the end of 1825. He obtained 
his medical doctorate from the University of Paris in 1853 and 
after just three years was appointed as a physician of the Central 
Hospital Bureau. He became Professor of Anatomical Pathology at 
the University of Paris in 1860 and remained in that post until 1893. 
In his career he identifi ed and named both Multiple Sclerosis and 
Parkinson’s disease and his name is associated with at least ten 
other diseases.

In 1862 he married a rich widow, Madame Durvis, with whom he had 
two children, and in the same year he began a lifelong association 
with the Salpêtrière Hospital, ultimately becoming its director. The 
Salpêtrière was a women’s metal hospital where he studied, among 
other things, the female disease ‘hysteria’ which would bring him 
both fame and notoriety.

In 1882, he opened what was to become the greatest neurological 
clinic of the time in Europe attracting many students who would later 
become famous. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• explain what a chronic autoimmune disease is
• outline the difference between the central and peripheral nervous 

systems and how MS affects the central nervous system
• explain what is meant by remission and relapse and how both of 

these can occur in MS
• describe some of the range of symptoms that lead to MS 

diagnosis
• list the different types of multiple sclerosis
• outline the main types of treatment for multiple sclerosis.

• General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• The defence system is designed to protect the body from attack 
by pathogens but sometimes it can be confused and turn on the 
body itself with serious consequences. Diseases of this type are 
called autoimmune diseases and MS is an example of one of 
these diseases

• The symptoms of MS vary from person to person and as a result 
it is often diffi cult to diagnose. Technology, in the form of an MRI 
scan, gives us a more defi nitive diagnosis 

• The nervous system is a highly complex and coordinated system 
of communication and like all complex systems if one part is not 
functioning correctly then the whole system will not work properly.

• The nervous system has the ability to repair itself if the damage is 
not too great, but repair becomes harder after each relapse.

• Visible symptoms of a disease are often only a very small 
proportion of the symptoms.

True/False Questions

a) MS was fi rst described in the twentieth century.  T F
b) MS is a short term autoimmune disease. T F
c) The central nervous system consists of the brain and 

spinal cord. T F
d) The myelin sheath insulates and protects neurons. T F
e) Interneurons connect sensory receptors to the CNS. T F
f) Intravenous injections are given between veins. T F
g) There are more than three different types of MS classifi ed 

by the part of the body they affect. T F
h) A period when the symptoms of MS go away is called 

remission. T F
i) Half of those suffering from MS will need help walking 

within 15 years of the onset of the disease. T F
j) The myelin sheath can be repaired resulting in a lessening 

of symptoms. T F
k) Diagnosis of MS is a simple process. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

autoimmune, axon, benign, cell body, central nervous system, chronic, 
clinically isolated syndrome (CIS), demyelinating disease, dendron, 
effectors, eroded, interneuron, intra-muscular, intravenous, MRI scan, 
myelin sheath, neuron, pathogen, peripheral nervous system, relapse, 
remission, re-myelination, sclerosis, sensory receptor, subcutaneous.
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 

Leaving Certifi cate Biology (HL) 2006, Q. 14 (b)
(i)  What is a neuron?

(ii)  Distinguish between sensory, motor and interneurons 
(association neurons).

(iii)  Briefl y explain the role of neurotransmitter substances.

(iv)  State a function for: 1. Schwann cells, 2. Myelin sheath.

(v)  In relation to Parkinson’s disease or paralysis give a possible 
cause and a method of treatment.
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(i)  Draw and label suffi cient of two neurons to show a synaptic cleft.
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transmitted across a synapse from one neuron to the next.

(iii)  Suggest a possible role for a drug in relation to the events that 
you have outlined in (ii).
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The diagram shows the human nervous 

system.

(i)  Name the parts labelled A and B.

(ii)  Nerve impulses are carried around 
the body by neurons. Name any two 
types of neuron.

(iii)  Tiny gaps are found where one 
neuron ends and the next one 
begins. What are these gaps called? 
What substances carry nerve 
impulses across the gaps?

(iv)  Name one disorder of the human 
nervous system. Give one cause of 
the disorder. Suggest a means of 
treating the disorder.

Leaving Certifi cate Biology (HL) 2011, Q. 13 (a) & (b)
Distinguish between the central nervous system and the peripheral 
nervous system. Include a clear reference to each in your answer.

(i)  Give one way in which a nervous response differs from a 
hormonal response. 

(ii)  Draw a large labelled diagram of a motor neuron. Give one 
function each of any two parts found only in neurons.

(iii)  Place an arrow on or near your diagram to indicate the direction 
of impulse transmission.

(iv)  Name and state the role of any two types of neuron, other than 
the motor neuron.
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(c) Obesity is an excessive level of body fat. It is generally caused by over-eating and lack of 
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