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Communicable diseases

Communicable (infectious) diseases
Viral diseases

Bacterial diseases

Fungal diseases

Protist diseases

Human defence systems
Vaccination

Antibiotics and painkillers

Discovery and development of drugs

Monoclonal AntibodiesBiology HT only)

A Producing monoclonal antibodies
A Uses of monoclonal antibodies

Plant Diseas&Biology only)

A Detection & identification of plant disease
A Plant defence responses
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A Communicable diseases
A Viral diseases

A Bacterial diseases

A Fungal diseases

A Protist diseases
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Pathogensaremicro organismghat causeniectious disease.

Pathogens mainfect plants or animalsand can bespreadby
direct contact,by water or by air.

Pathogensliependon thehostto provide the suitableonditions
and nutrientsthat they need togrow and reproduce.

Pathogens can beacieria, viruses, funcor protists.

Viral diseases Bactefialdiseases
AViruses may reproduceapidly ~ ABacteria-may reproduceapidly

AViruseslive.and reproduceside ABacteriarmay-produceonxins
cells.causing damage that damage:tissues and make
usfeel il

better hope - brighter future
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Pathogens maynfect plants or animalsand can be
spreadby direct contact (D), by water (WQr by air (A).

better hope - brighter future



PIXL

partners in excellence

Exampiesob\fibbdisgases

Measles

ASymptoms of fever andi@d skinrash
ACan beatal if complications occur
ASpread bynhalingdroplets containing the virus from sneezes and coay. .
Alt is controlled by vaccinating young children

HIV
Alnitially causes &u-like illness and spread yexual contacor exchang
of body fluids such as blood when drug users share needles s
AUnless HIV is successfully controlled withiretroviral drugs, the virus
gAft OGOGFO1 GKS 02R&Qa AYYdzyS
AlLate stage HIV a¥IDS2 OOdzNE 6 KSYy (KS 02Reé ua
longer deal with other infections or cancers

A azy S

Tobacco Mosaic virus

ACommon plant virus which enters through a damaged epidermis

ASeen as a distinctosaicdiscolouration pattern on the leaves

AAffectsgrowth asphotosynthesiscannot occur as efficiently

AControl by removing affected leaves and destroying pests which ca
initial epidermal damage

better hope - brighter future
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PIXL Infection and Response part 1 1 Bacterial diseases
Exaniiesod BBaettsldibiasases

Salmonella

A Salmonella food poisoning is spread by bacterigestedin
food or on food prepared innhygienicconditions.

A Bacteria secretéoxins and cause symptoms including feve
abdominal cramps, diarrhoea andmiting.

A In the UKpoultry arevaccinatedagainst salmonella to
control the spread of the disease.

Gonorrhoea

A Sexually transmitted diseas& TDcaused by bacteria.

A Causes a thick yellow green dischargdrom the penis
or vaginaand pain when urinating.

A Can be controlled witkintibiotics or barrier methods
of contraception such as@ndom.

A Easily treated with the antibioticenicillin until many
resistant bacterialstrainswere found.

better hope - brighter future




PIXL

partners in excellence

Exanpgiteodfack nddiftisease BxangitecdfacPRiviisbdisrgase

Rose Black Spot Malaria

' AThemalaria causingrotist is spread by
mosquitoesfeeding on infected blood
and then biting a human
AMosquitoes are/ectorsas they pass on
malaria but do not suffer themselves
ASymptoms include=current feverand
malaria can be fatal
APurpIe or black spots develop on leaves Acontrol thespreadby preventing

AlLeaves often turn yellow and drop off  masquitoeshreedingand use mosquito
APhotosynthesids reduced. Growth is netsto avoid beina bitten

affected as a result

AFungakpores spready wind or water
ATreat byremovinginfected leaves and
burning them

ASpray withfungicide (a pesticide which
Is used to kill fungus)

better hope - brighter future
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Method of

Disease Symptom . Control spread ofliseaseby: | Caused by:
transmission
, Recurrentfever | By a vector from ar Preyentmg breeding of :
Malaria . mosquitoes owse of a netto| Protist
infected person : :
prevent being bitten
Tobacco Mosaic pattern En.ters via wo.unds Remove infected Igaves ang |
Mosaic \Virus on leaves in epidermis control pests which are Virus
caused by pests damaging leaves
Fever Droplet infection
Measles . from sneezes and Child Vaccination Virus
Red skin rash
coughs
Green discharge Direct sexual Use of a condom and treat
Gonorrhoea | from penisor contactor body infected person with Bacteria
vagina fluids antibiotics
Rose Black Purple black | Spores carried viaj Remove infected leaves anc
: . - Fungus
Spot spots on leaves|  wind or water spray with pesticide
Fever,cramp, Food prepar.ed n Improve foodhygiene, wash
. unhygienic : :
Salmonella vomiting, . hands, vaccinate poultry, cog Bacteria
) conditionsor not
diarrhoea food thoroughly

cooked properly
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Questionl|T!

Communicable diseases
Part 1a

A Viral diseases
A Bacterial diseases
A Fungal diseases

A Protist diseases
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1. What is the definition of a pathogen?

2. List four types of microrganism which can act as pathogens.
3. Copy and complete the table to describe one similarity and one

difference between how bacteria and viruses act as pathogens.

Bacteria
Virus

4. What do pathogens need from the host organism?
5. Complete the sentences:

HIV can be successfully controlled with drugs. If the immur

system is badly damaged then may develop.
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6. Copy and complete the table for each disease.

Measles Fever Child Vaccination
Red skin rash

Fever, cramp, Food prepared in Bacteria
vomiting, unhygienic
diarrhoea conditions or not
cooked properly
Rose Black Purple black Remove infected leaves and
Spot spots on leaves spray with pesticide
Gonorrhoea Direct sexual Use of a condom and treat Bacteria
contact or body fluid | infected person with antibiotics
exchange
Recurrent fever | By a vector from an Preventing breeding of
infected person mosquitoes or use of a net to
prevent being bitten
Tobacco Mosaic pattern Virus
Mosaic Virus on leaves

better hope - brighter future
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7. Look at this photograph.
Suggest how pathogens could be transferred in this situation.
What could people do to reduce the spread of pathogens?

better hope - brighter future
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AnswerlT!

Communicable diseas ‘ "
conmuncane gvssig/ QUALITY

A Viral diseases

A Bacterial diseases
A Fungal diseases
A Protist diseases
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1. What is the definition of a pathogen?

Micro-organisms which cause infectious disease in animals & plan
2. List four types of microrganism which can act as pathogens.
Bacteria, Virus, Protist, Fungus.

3. Copy and complete the table to describe one similarity and one

difference between how bacteria and viruses act as pathogens.

Bacteria Reproduce rapidly Produce toxins that
Inside the body damage tissues
Virus Reproduce rapidly Live and reproduce
Inside the body Inside cells causing ce
damage

better hope - brighter future



I . X L
partners in excellence

4. What do pathogens need from the host organism?

nfection and Response 1 AnswerlT

Suitable conditions and nutrition to be able tgrow and reproduce.
5. Complete the sentences:

HIV can be successfully controlled wathtiretroviral drugs. If the

Immune system is badly damaged th&hb Smay develop.

better hope - brighter future
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6. Copy and complete the table for each disease.

Measles Fever Droplet infection | Child Vaccination Virus
Red skin rash from sneezes an(
coughs
Salmonella| Fever, cramp, Food prepared in Improve food hygiene, wasl Bacteria

vomiting, diarrhoea | unhygienic hands. vaccinate poultry
conditions or not ’ ’

Rose Black | Purple black spots Spores carried Remove infected leaves and spray Fungus
Spot on leaves via wind/ water with pesticide

Gonorrhoea | Green discharge Direct sexual contact | Use of a condom and treat Bacteria
from penis or or body fluids infected person with antibiotics
vagina
Malaria Recurrent fever By a vector from an | Preventing breeding of mosquitoes | Protjst
infected person or use of a net to prevent being
bitten
Tobacco Mosaic patternon [ ywounds in Remove infected leaves anq Virus
Mosaic Virus | leaves epidermis caused control pests which are
by pests damaging leaves

better hope - brighter future
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7. Look at this photograph.
Suggest how pathogens could be transferred in this situation.
What could people do to reduce the spread of pathogens?

Could reduce the

Direct contact by spread by:

touchi_ng a Hand over mouth if
contaminated coughing and then
surface.

washing.

Use a tissue if sneezing
and then dispose of it
and wash hands.
Washing hands with
soap after visiting the
toilet.

Wear a face mask.

Droplet infection if
someone sneezes o
coughs In the lift.
AlIr - if fungal spores
are present.

better hope - brighter future
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Infection and Respons
Part 1b

A Human defence systems
A Vaccination

A Antibiotics and painkillers
A Discovery and development of drugs
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Nasal hairs, sticky
mucus and cilia

® »w O 5

trachea
bronchus

The human body

Respiratory system is

lined with mucus to trap

dust and pathogens. Cilia

move the mucus upwards
to be swallowed.

has several non
specific ways of
defending itself
from pathogens

prevent pathogens
entering through
the nostrils.
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3 @ S
AL D Hard to penetrate

Stomach ci (pH1)s waterproof barrier. Glands
kills most ingested = secrete oil which kil

i athoi ens microbes.
better hope - brighter future
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Sometimes pathogens gain entry to the body.

Theimmune systentakes over to destroy them.
Thewhite blood cellsare part of the immune systenf?athogensare
identified by white blood cells because they have different surface
proteins. We call these surface proteiastigens.

White blood cellsact in3 ways todefendthe body:

1. White blood cells (calledhagocyted engulf the pathogens and digest
them. This is calledhagocytosisVideo phagocytes

2. White blood cells (calledmphocyte9 identify theantigenon the
pathogen. They makepecificantibodiesto destroy the pathogens.
This can take time and so an infection may occur. If a person is

iInfected againby the same pathogen, the white blood cells make the
antibodiesmuchfaster. Video lymphocytes

3. Bacteria may produce toxin (poison). White blood cells release speci
antitoxins to neutralisethe effect of the toxin.


http://www.bbc.co.uk/education/clips/z77b9j6
https://www.youtube.com/watch?v=cD_uAGPBfQQ
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Communicable diseases can be dangerous leading to epidemics
pandemics\accinationcan be used tenhancethe iImmune
system to reduce the chances of this happening. A vaccine contal
a small amount oflead or inactiveform of the pathogen that can
be introduced into the body.

Lymphocyte
pathogen
\: ’ j é Antibody
White blood cells = Antibodies are released—> Pathogens are destroyed
detect pathogens in into the blood. by antibodies.

the vaccine.

better hope - brighter future
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If the body becomesz-infected with the same pathogen then the
white blood cells are prepared.
The white blood cells can respond much marecklyand make
more of the right type ofantibodiesmuch more quickly.

N = }' }‘\ %
- ﬁ % Antibody
White blood cells = Antibodies are made—> Pathogens are destroyed
detect pathogens. and released into the by the antibodies much
blood much faster and faster.

in larger amounts.

This means that the personuslikely to sufferthe symptoms of the
harmful disease.
Infection has been prevented ynhancingthe immune system.

better hope - brighter future
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Anantibiotic Is a drug that helps to cure a bacterial disease b
killing the infective bacteriansidethe body.

Different bacterial Antibiotics
Infections need a cannotbe used
different to treat viral
antibiotic. pathogens.
Penicillinis a well It is difficult to develop
known antibiotic Using antibiotics drugsto kill viruses
medicine. has greatlyeduced without harming body
deaths. tissues because viruses
live and reproduce inside
cells.

better hope - brighter future
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Bacteria cammutate.
Sometimes this makes thermasistantto antibiotic drugs.
Themutated bacteria arenot killed. Increasing numbers of different
bacteria are becoming resistant and thisisoncern

Red = bacteria
colonies

Bacteria are
resistant to

Disc soaked antibiotic A
INn antibiotic |
Clear = no Biﬁlte(rjl?g are
bacterial liea Dy
antibiotic B

colonies

better hope - brighter future
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A doctor willnot prescribeantibiotics for aviral infectionas they
do not work.

Antibiotics can only be used faracterial infections
Painkillers steroids or anti inflammatory medicines can be used t

relievethe symptomsof viral infections. Symptoms may include:
fever, muscle ache, headache or a runny nose.

painkillersTlO N O1 kill pathogens.
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Questionl|T!

Infection and Response
Part 1b

A Human defence systems
A Vaccination 4
A Antibiotics and painkillerg

4

better hope - brighter future
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1. Nameand describe 3 wayke human body defends against the
entry of pathogens.

2. Draw a series of pictures to show how white blood cells carry ou
phagocytosis.

3. What is an antigen?

4. Why will the antibody produced for measles not be effective Iin
other diseases?

5. Why are dead or inactive pathogens used in a vaccine?

6. What happens if the live pathogen invades the body after being
vaccinated?

7. What I1s an antibiotic and what is it used for?
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8. Why Is there a growing concern about bacterial resistance to
antibiotics?

9. Which one of these statements is true?

Painkillers are used to treat the symptoms of a disease and Kill the
pathogens which cause it.

Painkillers are used to kill the pathogens causing a disease.
Painkillers are used to treat the symptoms of a disease but do not

the pathogens.
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AnswerlT!

Infection and Respon:
Part 1b

A Human defence system
A Vaccination
A Antibiotics and painkille
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1. Name and describe 3 ways the human body defends against the

entry of pathogensSking barrier, nose- nasal hairs , mucus and cilia.
trachea & bronchic mucus to catch, cilia to remove from lungs,
stomach- HClacidKkills.

2. Draw a series of pictures to show how white blood cells carry out
phagocytosisDiagram of white blood cell moving towards and
engulfing foreign body and then adding digestive enzymes.

3. What is an antigen® protein on the surface of a pathogen.

4. Why will the antibody produced for measles not be effective in ot
diseasesAntibody has a specific shape which fits with a specific

antigen.

better hope - brighter future
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5. Why are dead or inactive pathogens used in a vaccine?

To stimulate white blood cells to make antibodies without causing t

disease.

6. What happens if the live pathogen invades the body after being

vaccinated?
White blood cells able to respond much faster and produce more
FYOGAO2RASE [jdzZA OT SN 62 RS&auaNpe
suffer the symptoms of the disease.

7. What is an antibiotic and what is it used for?

Kills bacteria inside the body without harming human cells.

better hope - brighter future
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8. Why is there a growing concern about bacterial resistance to
antibiotics?The resistant bacteria are not killed and can continue tc
multiply inside the body making the person very ill and infecting
others too.

9. Which one of these statements is true?

Painkillers are used to treat the symptoms of a disease and Kill the
pathogens which cause it

Painkillers are used to kill the pathogens causing a disease
Painkillers are used to treat the symptoms of a disease but do not

the pathogens.

better hope - brighter future
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Part 2
A Discovery of Drugs

A Development of Drugs

A Monoclonal Antibodies (Biology HT only)
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Traditionallydrugs
were extracted fro
plants and
micro-organisms.

Aspirinis a painkiller
and antt

g inflammatory drug.

I* 8™ This was first found in

—_—— willow bark.

| =4

7. W Foxgloveplants have
" 24 been a source of the

Fleming noticed the
fungus on unwashed
equipment and went
on to discover its
antibiotic properties.

Alexander Fleming
Is famous for
discovering
Penicilliummould.

better hope - brighter future
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Most new drugsare developed
andsynthesised (madein a
laboratory by chemists in the
pharmaceutical industry. The

Initial chemical may have been

sourced from a plant.

New drugs must be tested Preclinical testamust be

and trialled to check: carried out before humans

V Efficacy- that the drugs are allowed to take the drug.
work

V Toxicity- that the drug Is These preclinical tests are
not poisonous done oncells tissuesamples

V Dose- the most suitable and liveanimals
amountto take

better hope - brighter future
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If successful the new drug will proceed tolaical trial.
The stages of a clinical trial are:

wHealthy volunteers try small doses of the drug to checksitis
Stage | andhasio side effects

\

J

.
wA small number opatientstry the drug at dow doseto see if it

Stage works

J

wA larger number of patients take the new drug and different dose
Stage | are trialled to find theoptimum dose

wA double blind trialwill occur to see how effective the new drug
IS. The patients are divided into groups

video

better hope - brighter future
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A IS carried out on who the
to make sure that it is actualthe drugwhich is having
an effect on the patients and not anything else.

The details of everyone taking part in the trial is entered into a
computer database. The computer groups peaple

Each person receives a unique code and they receive the
medicine which is labelled with the matching code.

knows who is receiving the real drug opla until
the end of the trial.

The IS often the drug the patient was originally taking so
they still receive medical treatment.
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Monoclonal antibodiesare identical copies of
onetype ofantibody produced in a laboratory.

Mono = one

How to produce monoclonal antibodies:

1. A mouse i8)jected with a pathogen

2. White blood cells callegmphocytes
produceantibodies

3. Lymphocytes are removed from the mouse
andfusedwith rapidly dividing mous&imour
cells

4. The new cells are callégdbridomas

5. The hybridomas divide rapidly and release
lots of antibodieswhich are then collected.

better hope - brighter future
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Monoclonal antibodies are to onebinding siteon
the antigen.
This means that we can use monoclonal antibodies to
a specific or specific In the body.

-

”

e

During pregnancy, bormone called HCG@ released into
the blood.Monoclonal antibodiescan detect the presence
of this chemical at low levels and are usegin
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Monoclonal antibodies are also used in treating some
U The monoclonal antibodies ars to the antigen on
the cancer cells.

U A chemical whicks can be bound to
the monoclonal antibodies.

U The patient is given the monoclonal antibodies and the
attach to on the cancer cells.

U The chemicad the cancer cells growing and dividing
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Monoclonal antibody research has raised some concer
about theirethical use.

Mice are injected with Mice provide antibody
pathogens and so they producing cells and
will experiencethe tumour cells. Mice are

Inducedwith cancerto
get the tumour cells.

diseasesymptoms. “

Monoclonal antibodies have been Herceptin is used for breast

successfuin treating some cancers cancer. It isi0t toxicand is

and diabetes. But there have been specificto breast cancer cells

deathswhen used to treat patients sofew side effects But it Is
with multiple sclerosigMS). costly.
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Questionl|T!

Infection and Response
Part 2

A Discovery of Drugs
A Development of Drugs

A Monoclonal Antibodies (Biology HT o
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1. Choose the answer from the box to complete the sentences.

Willow tree bark Foxgloves Laboratory Mould

Digitalis is a drug used for heart conditions.

It originates from

Aspirin is a drug used as a painkiller.

It originates from

Penicillin is an antibiotic drug.

It originates from
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2.

Any potential new drug has to go through a series of tests.
What is meant by the following terms?

a) Efficacy b) Toxicity c) Optimum dose

. Number these statements to show how drugs are tested.

Drugs are trialled on live animals

Drugs are trialled on people with the disease the drug is for
Drugs are trialled in laboratories on cells and tissue cultures
Drugs are trialled on healthy volunteers

Drugs companies often use a placebo in their trials.

a. What is a placebo? b. Why is it used?
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5. Place the statements in the correct order to show how
monoclonal antibodies are produced.

Mouse lymphocytes produce antibodies.

The antibodies are collected and purified.

Mouse lymphocytes are collected.

Mouse is Injected with a pathogen.

Hybridoma cells are separated and cultured to form a clone.

Mouse lymphocyte and mouse tumour cell are fused.

O 0 0 00 0O

The clone produces large guantities of antibody.
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6. What are the applications of monoclonal antibodies?

7. Why do some people feel the use of monoclonal antibodies is

unethical?

better hope - brighter future
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AnswerlT!

Infection and Respon ; ‘ ]
Part 2 @“A"" '

A Discovery of Drugs

A Development of Drugs

A Monoclonal Antibodies ( Biology HT only)
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1. Choose the answer from the box to complete the sentences.

Willow tree bark Foxgloves Laboratory Mould

Digitalis is a drug used for heart conditions.
It originates from  Foxgloves.

Aspirin is a drug used as a painkiller.

It originates fromwillow tree bark.

Penicillin is an antibiotic drug.

It originates frommould.
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2. Any potential new drug has to go through a series of tests.
What is meant by the following terms?
a) Efficacyhow effective the drug is
b) Toxicityhow poisonous the drug is
c) Optimum doseminimum amount of the drug which provides
the best response

3. Number these statements to show the process of drug testing.
2.Drugs are trialled on live animals
4. Drugs are trialled on people with the disease the drug is for
1. Drugs are trialled in laboratories on cells and tissue cultures

3. Drugs are trialled on healthy volunteers
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4. Drug companies often use a placebo in their trials.

a. What is a placebo?

A medicine that does not contain the drug that is being trialled.
b. Whyis it used?

A placebo is used to check that there are no other factors which

YIFd OFdzaS O0KS LI GASYydwa O2VY R
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Questions for Biology HT only

5. Place the statements in the correct order to show how
monoclonal antibodies are produced.

2. Mouse lymphocytes produce antibodies.

7. The antibodies are collected and purified.

3. Mouse lymphocytes are collected.

1. Mouse is injected with a pathogen.

5. Hybridoma cells are separated and cultured to form a clone.

4. Mouse lymphocyte and mouse tumour cell are fused.

6. The clone produces large guantities of antibody.
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6. What are the applications of monoclonal antibodies?

Pregnancy testing

Used to measure levels of hormones and other chemicals in blood

Treat some cancers by delivering a toxic drug to the cancer cells

To find various molecules in cells or tissues by binding to them witl
fluorescent dye

/.Why do some people feel the use of monoclonal antibodies is unethical?

Mouse has to suffer the disease deliberately

Mouse is induced to have cancer

Treatment not always safe

LGOa @SNE SELISYaAdS | yR Y2ySe
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Plants suffer from a range of infections caused by
pathogens or insect pests. We can detect a plant is
diseased by these signs:

o =

‘ .-Y - “

Spots or discoloured Malformed
leaves leaves or stems

better hope - brighter future
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If a plant disease is suspected

e then it may bedentified using:
v -

V Gardening manuals

The presence afests

V Gardening websites

V Test kits containing
monoclonal antibodies

V Taking infected plants
to a laboratory to identify
the pathogen

-y
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