Exercise walk-through

10.1

Infectious diseases

A-Level Biology



Infectious Diseases

I—The diseases

The four diseases

cholera malaria
bacterium = contaminated water protoctist = mosquito vector
B HIV/AIDS
bacterium = airborne droplets virus = blood, sex, mother-to-baby

Antibiotic zones



Infectious Diseases

I—The diseases

Four diseases: agent and route

Disease Caused by How it spreads
cholera the bacterium Vibrio  water or food contaminated with fae-
cholerae ces
malaria the protoctist Plasmodium a mosquito vector biting
tuberculosis the bacterium Mycobacterium airborne droplets
HIV/AIDS the virus HIV unprotected sex, infected blood, mother to
baby

HIV destroys certain white blood cells, so it slowly weakens the immune system
itself — which is why an infection that a healthy person shrugs off becomes fatal.



Infectious Diseases

I—The diseases

Tuberculosis, and what “infectious” means

Tuberculosis (TB) is caused by the bacterium Mycobac-

Tuberculosis terium and spreads in tiny airborne droplets from coughs and
sneezes — fast, where people are crowded.

Infectious diseases are transmissible : the pathogen can

Transmissible .
be transmitted from one person to another.

) It can lie latent for years, treatment takes months, and stoppin
Why TB persists . Vs BRINE
early is what breeds resistance.

For each disease name the pathogen, the route and the control measure. Those three columns
answer almost every question in this topic.



Infectious Diseases

I—The diseases

Preventing each one

clean water and proper sewage treatment; good hygiene; vac-

cholera cines in some areas
lari sleep under nets; drain still water where mosquitoes breed; insecti-
Mmalaria cides ; anti-malarial drugs
find and treat cases early; contact tracing; for HIV, protected sex
TB and HIV i 2 R

and screened blood

Every one of these needs the biological, the social and the economic answer together — a
net nobody sleeps under prevents nothing.



Infectious Diseases

I—The diseases

Malaria needs a vector

Plasmodium is the pathogen; the female Anopheles mosquito is the
vector . The parasite’s sexual stage happens in the mosquito, the asexual stage in

the human liver then red cells — that is why you cannot catch malaria from another

person directly.

Control the vector (nets, drain standing water) and you break the cycle even if
the pathogen is still in people.



A-Level Biology

Exercises 2.1:2.2

2.1 Name the type of pathogen that causes (a) malaria and (b) HIV/AIDS.

2.2 State how tuberculosis is transmitted from person to person.



A-Level Biology

Exercises 2.1:2.2

2.1 Name the type of pathogen that causes (a) malaria and (b) HIV/AIDS.

2.1

(a)

o a protoctist (Plasmodium)

(b)
 a virus (HIV)

2.2 State how tuberculosis is transmitted from person to person.

2.2

by airborne droplets from coughing/sneezing



A-Level Biology

Exercises 3.1-3.2

3.1 Which disease is caused by a protoctist and spread by a vector?

o

A cholera

B HIV/AIDS
C malaria

D tuberculosis

3.2 Cholera is best prevented by:

o

A sleeping under a mosquito net

B providing clean water and treating sewage
C using condoms

D taking a long course of antibiotics



A-Level Biology

Exercises 3.1-3.2

3.1 Which disease is caused by a protoctist and spread by a vector? 1]
E A cholera
B HIV/AIDS

C malaria

D tuberculosis

31C

e Malaria is caused by the protoctist Plasmodium and spread by the mosquito vector

3.2 Cholera is best prevented by: [1]

A sleeping under a mosquito net
B providing clean water and treating sewage

C using condoms
D taking a long course of antibiotics

3.2B

e Cholera spreads via faeces-contaminated water, so clean water and sewage treatment
prevent it



A-Level Biology

Exercise 3.3

3.3 (a) Explain why providing clean drinking water reduces the spread of cholera. 2]

(b) Discuss one social and one economic factor that make malaria hard to control in
some countries. 2]



A-Level Biology

Exercise 3.3

[S™)

3.3 (a) Explain why providing clean drinking water reduces the spread of cholera. [

(b) Discuss one social and one economic factor that make malaria hard to control in
some countries. 2]

3.3
(a)

o the cholera bacterium spreads in water contaminated with faeces; clean water removes
this route of transmission

(b)

« social, e.g. people may not use nets / lack of education; economic, e.g. cost of nets,
drugs or insecticides is too high



A-Level Biology

Exercise 3.4 (a)

3.4 A region recorded 4000 malaria cases in 2015. After a mosquito-net programme, this
fell to 1500 cases in 2020.

(a) Calculate the percentage decrease in cases. 2]



A-Level Biology

Exercise 3.4 (a)

3.4 A region recorded 4000 malaria cases in 2015. After a mosquito-net programme, this
fell to 1500 cases in 2020.

(a) Calculate the percentage decrease in cases. 2]

(a)

2500
e decrease = 4000 — 1500 = 2500; percentage =

4000

x 100 = 62.5%



A-Level Biology

Exercise 3.4 (b)

3.4 A region recorded 4000 malaria cases in 2015. After a mosquito-net programme, this
fell to 1500 cases in 2020.

(b) Explain why targeting the mosquito reduces malaria. 2]



A-Level Biology

Exercise 3.4 (b)

3.4 A region recorded 4000 malaria cases in 2015. After a mosquito-net programme, this
fell to 1500 cases in 2020.

(b) Explain why targeting the mosquito reduces malaria. 2]

(b)

 the mosquito is the vector that transmits Plasmodium; killing mosquitoes / stopping
bites breaks the transmission cycle



A-Level Biology

Setup for exercise 3.5

3.5 The table gives information about four infectious diseases.

Disease Pathogen Type of pathogen Main method of
transmission

Cholera Vibrio cholerae

Malaria protoctist

Tuberculosis Mycobacterium
tuberculosis

HIV/AIDS virus




A-Level Biology

Exercise 3.5 (a)

(a) Complete the table.



A-Level Biology

Exercise 3.5 (a)

(a) Complete the table. (6]

(a)

o Cholera — bacterium; spread in water or food contaminated with faeces. Malaria
— Plasmodium; spread by the bite of an infected female Anopheles mosquito, the
vector. Tuberculosis — bacterium; airborne droplets from coughing and sneezing. HIV

— human immunodeficiency virus; in body fluids, i.e. unprotected sex, shared needles,
infected blood, or mother to child



A-Level Biology

Exercise 3.5 (b)

(b) Explain why cholera is common where there is flooding or a breakdown of sanitation.|3]



A-Level Biology

Exercise 3.5 (b)

(b) Explain why cholera is common where there is flooding or a breakdown of sanitation.|3]

(b)

e Flooding mixes sewage with drinking water; the bacterium is transmitted by the
faecal-oral route, so it spreads directly to anyone drinking or washing food in that
water; crowded temporary shelters with no clean water or sanitation let one case infect
many



A-Level Biology

Exercise 3.5 (c)

(c¢) Explain why the malarial parasite is difficult to control by vaccination.



A-Level Biology

Exercise 3.5 (c)

(c¢) Explain why the malarial parasite is difficult to control by vaccination. 2]

(c)

o Plasmodium has several stages in the human host, each with different surface antigens,
so an antibody against one stage does not recognise the others; its antigens also vary
between and within strains, so no single vaccine gives lasting immunity



A-Level Biology

Exercise 3.5 (d)

(d) Tuberculosis is treated with a combination of antibiotics taken for at least six months.
Explain why the course is so long and why more than one antibiotic is used. 3]



A-Level Biology

Exercise 3.5 (d)

(d) Tuberculosis is treated with a combination of antibiotics taken for at least six months.
Explain why the course is so long and why more than one antibiotic is used. 3]

(d)

e The bacterium grows very slowly and can survive inside macrophages, so it takes
months of treatment to kill every cell; if the course is stopped early the survivors —
the most resistant — multiply; using several antibiotics at once makes it very unlikely
that any one bacterium is resistant to all of them



