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The extension activity asks
students to assess which
vaccines are necessary to
have had when Vvisiting
certain countries of the world
and why.
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( Key Words @\

Antibodies
Antigen
Epidemic
Herd immunity
Immune
Immunisation
Vaccine
kWhite blood cells y

Materials
Required

Per student

I One of each coloured
cards taken from SH 1
through SH 5

Copy of SW 1

Copy of SW 2

pa——

Available
Web Resources

www.who.int
www.traveldoctor.co.uk
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FASCINATING FACT
In the 1918 flu pandemic,
commonly known as the
Spanish  Flu, 20 million
people died prior to the
discovery of the flu
vaccine.
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3.2 Prevention of Infection

Vaccinations
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Background Information

Our immune system generally fights any pathogenic microbes
that may enter our bodies. Getting plenty of rest, eating the
correct foods and getting lots of sleep all help our immune
system to work properly so preventing infection.

Another means of assisting our immune system is through
vaccinations. Vaccines are used to prevent, NOT treat infection.
A vaccine is usually made from weak or inactive versions of the
same microbes that make us ill. In some cases, the vaccines
are made from cells which are similar to, but not exact copies of,
the microbe cells that make us ill.

When the vaccine is introduced into the body the immune
system attacks it as if harmful microbes were attacking the
body. The white blood cells create lots of antibodies to attach
to the antigens on the surface of the vaccine. Because the
vaccine is an extremely weakened version of the microbe the
WBC successfully eliminate all the microbial cells in the vaccine
and the vaccine will not make you ill. By successfully eliminating
all the vaccine antigens, the immune system remembers how to
combat those microbes. The next time microbes carrying the
same antigen enter the body the immune system is ready to
fight it before it has a chance to make you ill.

In some cases, the immune system needs reminding and this is
why some vaccinations require booster jabs. Some microbes
such as the influenza virus, are tricky and change their antigens.
This means that the immune system is no longer equipped to
fight them. For this reason, we have annual flu vaccinations.

The use of vaccines has meant that some previously common
diseases, e.g. smallpox, have now been eradicated. The re-
emergence of other diseases in a population, e.g. measles, may
be due to not vaccinating a large enough proportion of the
population. Epidemics can be prevented by vaccinating part of
the population leading to herd immunity.

7

Advance Preparation

1. Laminate or stick a copy of SH 1, SH 2, SH 3 and SH 4 to
some thick card and cut out a coloured square for each
student. These can be collected at the end of the class for
future use.

2. Copy SW 1 and SW 2 for each student.
\\
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Introduction

1. Begin the lesson by asking students which vaccines/immunisations they hawedgablio, MMR, TE
or any holiday vaccinations and if they know what the vaccines were for.

2. Explainthat immune meanghat you are protected from the serious effects of infectiand that
WA YYdzy A&l (A 2ificeasihgll KB g@oReéti@anmmunity to both bacterial and vira
disease.

3. Explain that vaccines/immunisations are a harmless smalluainof the microbe/disease whict
teaches our body how to fight the bad microbe when or if we get attacked by the disease.

4. Explain how vaccines work with the helpsaiction 3.1 Explain that antibodies pass from mother
child throughthe placenta in thevomb andbreast milkafter birth helping toprotect newborn babies
from disease.

5. Remind students thatach type of microbe has an outer coating which is unigue to them, but bec
some microbes change their outer coats so quickly it is difficulséientists to make vaccines fc

these infections, or, like the flu vaccine, a new one has to be made each year. )

Main Activity A

1. This activity is best completagith the entire classExplain to the class that they are going to simule
how vaccinations stop people getting ill.

2. Provide everyone in the class with a red (infected), white (immune), blue (recovering bu
infectious) and yellow (vaccinated) cg&H 1¢ SH 5.

Scenard 1 (Demonstration of the spread of infection and immunity)

1. Select a person in the middle of the class and ask them to hold up their red card. Explain that tt
now infected by a diseas@sk them to touch one person in their vicinity. This person is now infe:
and they must hold up a red card. This marks the end of day\Weesay the end of day 1 because
takes that long for the infection to incubate and for the first symptoms ofirifextion to manifest
themselves.

2. After a few seconds tell the class it is now day 2. Student 1 should now be holding a blue card i
is recovering but still infectious. Student 2 should now be holding a red card. Ask each of
students to touchsomeone different in their vicinity. These two people a@v infected and they
must hold up a red card. This marks the end of way.

3. After a few seconds tell the class it is now day 3.

a. Student 1 should now be holding a white card i.e. s/he is now inenmu
This person is a normal healthy individual with a healthy immune system therefore they
able to fight off the disease and develop immunity.

b. Student 2 should now be holding a blue card, i.e. s/he is recovering but still infectious

c. Student 3 and 4 siuld be holding red cards i.e. they are now infected

4. Continue steps & 3 for up to 7 days and ask students to complete the Scenario 1 section of
worksheets. y
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Main Activity

Scenario dDemonstration of the spread of infection and immunity through vaccination)

1. Ensure that each student has a set of cards (as for scenario 1). Explain to the class that in this
they are going to observe whdtappens during vaccination programmes. The process will be
same only this time some of the class will be vaccinated (immune).

2. 99ELX IAY GKIG @2dz NB 32Ay3 G2 3IABS SIOK 21
W3 dzd O S LJ0 A 6 hoBshow theikp&aper toyadyané else and must
not hold up their vaccinated card unless touched by an infected person.

a. 25% vaccinated : 75% susceptible
Give25%o0f the students the paper with the word vaccinated and the rest of the class the p
with the word susceptible. Repeat stepg4lin Scenario 1, however, when a vaccinated perso
exposed to the infection they will hold up their yellow card (vaccinated) and will not transmi
infection onto anyone else.

b. 50% vaccinated : 50% susceptible
As dove, however, give0%of the students the paper with the word vaccinated and the rest
the class the paper with the word susceptible.

C. 75% vaccinated : 25% susceptible
As above, however, givEb%of the students the paper with the word vaccinated arn trest of
the class the paper with the word susceptible.
Students will observe a downward trend in infection as more people get vaccinated. It
0SYSFAOALE i GKAA LRAYyG G2 SELXLFAY GKS
which occurs when the vaccination of a portion of a populationhéryd) provides protection tc

unvaccinated individuals.
o Y
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Plenary

Check for student understanding by discussing the points below.
a. Why is vaccination not only a personal health issue but also a pdalth issue?

Many infectious diseases are extremely contagious, we can vaccinate ourselves agail
disease but other peoplgho are not vaccinatedan contract the disease and spread it further
unvaccinated people. If more people are vaccindteddisease is prevented from circulating. T
Ad oKeé KSNR AYYdzyAiGe LINB@Syia SLARSYAOa®
and easyan infected person can carry a disease across the world within 24 hours.

b. What needs to be done tcompletely eliminate an infectious disease?

A vaccination programme which reaches all target groups on a widespread continual basis
only means to completely eliminate a disease. However, it is not possible to eliminate allsdi
in this manner a some infectious diseases e.g. avian flu, have other resefpaices where they
can live and multiplyputside humans.

c. 2Ke KLFayQid G(KS Ttdz S O00AYyS SEAYAYIGSR GKS

A vaccine works by tricking the body into makspgcificantibodies to cmbat a particular
infectious disease, these antibodies then attach themselves to the antigens in theaaitef the
virus. The influenzairas hasthe ability to mutate and modify their outer coat quickly meani

L that scientists need to create a new ca® every year )

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.‘

Extension Activity

1. Provide the class with a copy 8%V 2

2. Each student shoulstudythe world map provided andrite on it which vaccines are requireghen
visitingwhich countries. Students should also name the disease the vaccine protects against anc
microbe that causes this disease. Information can be fourvadvat.who.int,
www.traveldoctor.co.ukor by visitng their local medical centre.

“IIIIIIIIIIIIIIII.
'.IIIIIIIIIIIIIII‘
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Scenario  Results

Can you predict how many people would be infected
Number of Students after 2 weeks?

377 infected 233 recovering 342 immune

Day | Infected Recovering | Immune
but Infectious

0

What do you think would happen to the results if the
second person infected had a weakened immune
system?

I 6SI1SYSR AYYdzyS aeaisSy vy
immune system being slower to develop antibodies to fight
infection and develop immunity. This in turn, would resul(l
person 2 being infectious for more than two days ther
increasing the nmber of infected people every day.

0 |O1 W N [ |-
~N AN e O O

~N O o s W N
o |01 W [N | |-

12 Draw a graph of the number of infected people over
time
\\ J

f N
Scenario 2- Results

Number of Students vaccinated As more people get
Day vaccinated, what happens to

0 0 0
25% S0% 5% the spread of the infectioh
Infected Immune Infected Immune Infected Immune

Vaccination programmes maki
it extremely difficult for disease:
to spread in a community. A
more people get vaccinated the
become immune to the diseas
therefore the disease cannot
spread.

The results in this table will vadepending
on the number of people in the class and
where the vaccinated people are positione
in relation to the susceptible people. Therg
will however bea decreasing trend of
infected people as more people get
vaccinated.

~N (OO A W N |

Conclusions
1. What is herd immunity?
Herd immunity(or community immunity describes a type of immunity that occurs when the
vaccinationof a portion of the population (or herd) provides protection to unprotected individuals

2. What happens when vaccination drops to a low level within a community?
When the vaccination drops to a low level, people start contracting the disease again leaairey

emergence of the disease.

3. Why is a vaccine regarded as a preventative measure and not a treatment?

+ OOAySa IINB dzaSR (2 0602240 (GKS 02R&Qa AYYdzy
YAC . immune system is ready to fight it preventitng microbe causing a serious infection. y
TS5~
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Vaccinated Vaccinated Vaccinated Vaccinated
\_ _J \_ J \L J \_ J
( \N/ NN/ NN/ N\
Vaccinated Vaccinated Vaccinated Vaccinated
\_ _J \_ J \L J \_ J
( \N/ NN/ NN/ N\
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Scenario * Results
Can you predict how many people would be infd
Number of Students after 2 weeks?
Day | Infected Recovering | Immune
but Infectious
1 1 0 0 What do you think would happen to the results if th
2 1 1 0 second person infected had a weakened immune
?
3 > 1 L system?
4 3 2 2
5 5 3 4
6 8 5 7 :
Draw a graph of the number of infected people ove
7 13 8 12 time
\\ J
( Q
Scenario 2- Results
- As more people get vaccinated, what
Number of Students vaccinated beop’e 9
Day happens to the spread of the
25% 50% 75% infection?
Infected | Immun Infected | Immune | Infected | Immune
1
2
3
4
5
6 :
P Draw a graph to illustrate the results.
\, J
4 .
Conclusions
1. What is herd immunity? O
2. What happens when vaccination drops to a low level withcommunity?
3. Why is a vaccine regarded as a preventative measure and not a treatment?
\ VAC
“swi1 J
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In the boxes provided, compile a list of vaccines required, if any, to visit each of the regions on the map.

Bug

-

S. America:

Canada:

Western Europe:

Russia:

/_ Far East:

Asia:

Africa:

Australia;




