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1. Cellular differentiation is the process by which a cell expresses certain genes 
2. to produce proteins characteristic for that type of cell. 
3. This allows a cell to carry out specialised functions.
4. Stem cells are unspecialised somatic cells 
5. that can divide to make copies of themselves (self-renew) 
6. and/or differentiate into specialised cells. 

(ii and iii) Somatic and germline cells
1. A somatic cell is any cell (in the body) other than cells involved in reproduction/germline cells. 

2. Somatic cells divide by mitosis to form (more) somatic cells. 

3. Germline cells are gametes/ sperm and egg/ova and (stem) cells that divide/differentiate to form/produce gametes. 

4. Mitosis of germline cells produces (more) germline cells. 

5. Meiosis of germline cell produces gametes. 

6. Meiosis has two stages/divisions. 

7. First stage/division separates homologous/matching/pairs of chromosomes. 

8. Second stage/division separates chromatids. 

9. Somatic cells/germline stem cells are diploid and gametes are haploid. 

10. Somatic cells/germline cells divide by mitosis to maintain the (diploid) chromosome number/ complement. 

11. Diploid cells have 23 pairs of homologous/matching chromosomes. OR 
Haploid cells/gametes contain 23 single chromosomes/one set of 23 chromosomes. 
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1. Cellular differentiation is the process by which a cell expresses certain genes 
2. to produce proteins characteristic for that type of cell. 
3. This allows a cell to carry out specialised functions.
4. Stem cells are unspecialised somatic cells that can divide to make copies of themselves (self-renew) and/or differentiate into specialised cells. 
5. Tissue (adult) stem cells are involved in the growth, repair and renewal of the cells found in that tissue. 
6. Tissue stem cells are multipotent as they can make all of the cell types found in a particular tissue type. 
7. For example, blood stem cells located in bone marrow can give rise to red blood cells, platelets, phagocytes and lymphocytes.
8. Cells in the very early embryo can differentiate into all the cell types that make up the individual and so are pluripotent.
9. All the genes in embryonic stem cells can be switched on so these cells can differentiate into any type of cell.
10. Therapeutic uses involve the repair of damaged or diseased organs or tissues.
11. The therapeutic uses of stem cells are corneal repair and the regeneration of damaged skin.
12. Stem cells from the embryo can self-renew, under the right conditions, in the lab.
13. There are many ethical issues. Use of embryonic stem cells can offer effective treatments for disease and injury; however, it involves destruction of embryos.
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Structure 
1. DNA is composed of nucleotides containing deoxyribose (sugar), phosphate and base. 
2. There is a sugar phosphate backbone. 
3. The four bases are adenine, thymine, cytosine and guanine. 
4. Cytosine bonds/pairs with Guanine and Adenine bonds with Thymine. 
5. Bases/two strands are joined by hydrogen bonds. 
6. Strands are anti-parallel/run in opposite directions/3’ to 5’ and 5’ to 3’.j 
7. DNA/two strands form a double helix (shape). 

Replication 
a) DNA/double helix is unwound /unzipped. 
b) A primer is needed at the start of replication/attaches to DNA strand. 
c) DNA polymerase adds nucleotides to the 3’ end (of a new/growing strand/primer). 
d) One strand is replicated continuously and the other strand is replicated in fragments/discontinuously. 
e) The strand replicated in fragments is joined together by ligase. 
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Unit 2
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1. Gametes are produced from germline cells. 
2. Testes produce sperm 
3. in the seminiferous tubules 
4. and testosterone 
5. in the interstitial cells. 
6. The prostate gland and seminal vesicles secrete fluids 
7. that maintain the mobility and viability of the sperm. 
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1. At puberty a (releaser) hormone is produced by the hypothalamus.
2. The pituitary gland releases follicle stimulating hormone/FSH and interstitial cell stimulating hormone /ICSH.
3. FSH/ICSH acts on/targets the testes.
4. FSH stimulates sperm production in the seminiferous tubules.
5. ICSH stimulates the production of testosterone in the interstitial cells.
6. Testosterone stimulates sperm production.
7. Sperm/gametes are produced from germline cells by meiosis.
8. Testosterone activates the prostate gland/seminal vesicles.
9. Secretions affect/maintain sperm mobility/viability or named example
10. Negative feedback control / feedback inhibition of sperm / testosterone production exists.
11. High levels of testosterone inhibits/reduces/controls FSH/ICSH production.
8 marks from 11
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2021
Discuss the use of antenatal screening and diagnostic testing to monitor the health of the developing fetus during pregnancy.
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Describe fertility under the following headings:
(i) Treatments for female infertility					(5)
(ii) Physical and chemical methods of contraception			(4)

(i) Treatments for female infertility					

1. Ovulation can be stimulated by drugs. 							
2. These prevent the negative feedback of oestrogen on FSH production. 		
3. Other drugs/hormones (not FSH/LH) can be given which mimic the action 	
of FSH/LH.
4. These cause super ovulation/the production of a number of ova/eggs. 		
5. in vitro fertilisation/IVF programmes. 						
6. The eggs are removed (surgically) from the ovaries. 					
7. The eggs are mixed with sperm / fertilisation occurs outside the body. 		
8. Fertilised eggs divide / form a ball of cells / at least 8 cells form / form a blastocyst.
9. They are then transferred into the uterus (for implantation). 	
		
(ii) Physical and chemical methods of contraception	

10. Physical methods such as barrier methods, (or example, e.g. condom)
11. avoiding fertile periods, 
12. intra uterine devices 
13. and sterilisation procedures. 
14. Chemical contraceptives are based on combinations of synthetic hormones that mimic negative feedback preventing the release of FSH/LH. 
15. Some prevent implantation (‘morning-after pills’) 
16. or cause thickening of cervical mucus (‘progesterone- only pill’).


Give an account of pedigree charts and patterns of inheritance 		(7)
1. pedigree charts are used to analyse patterns of inheritance 
2. in genetic screening and counselling
3. single gene disorders
4. autosomal recessive require 2 defective recessive autosomal alleles to express condition
5. autosomal dominant require 1 defective autosomal dominant allele to express condition
6. incomplete dominance caused by an autosomal defective allele
7. in the homozygous state produces the maximum expression of the phenotype
8. in the heterozygous state produces a reduced expression of the phenotype
9. sex-linked recessive caused by a defective sex-linked recessive allele
10. all daughters of affected fathers will either be carriers or be affected themselves
11. will be expressed in a male who has one copy of the defective allele
12. [image: ]needs an individual to be homozygous if they are female
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2021
Discuss the structure and function of arteries, veins and capillaries in the circulatory system  (9)
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2022
Discuss the formation of a thrombus and the damaging effects it can cause in the body. (9)
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2022
Discuss the production, transport, and role of cholesterol in the body. (9)
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Unit 3
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Give an account on the localisation of brain function. 				8
· Brain functions are localised into different areas.
· sensory
· motor
· association areas 
· Some association areas deal with 
· thought processes, 
· language, 
· personality,
· imagination 
· and intelligence. (Max 2)
· Information from one side of the body is processed in the opposite side of the cerebrum
· transfer of information occurs through the corpus callosum
· The left cerebral hemisphere deals with information from the right visual field 
· and controls the right side of the body 
· and vice versa
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2023
Describe the mode of action of recreational drugs and the effects on the body of their repeated use. (9)
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Give an account of the non-specific immune response under the following headings
(i) Inflammatory response						(5)
(ii) Phagocytes and apoptosis by natural killer (NK) cells		(5)

(i) Inflammatory response
· release of histamine by mast cells 
· causing vasodilation and increased capillary permeability.
· The increased blood flow and secretion of cytokines 
· leads to an accumulation of phagocytes 
· and the delivery of antimicrobial proteins 
· and clotting elements to the site of infection.

(ii) Phagocytes
· Phagocytes recognise pathogens and destroy them by phagocytosis.
· Phagocytosis involves the engulfing of pathogens and their destruction by digestive enzymes 
· contained in lysosomes.
· Phagocytes release cytokines 
· which attract more phagocytes to the site of infection.
· Cytokines are protein molecules that act as a signal to specific white blood cells 
· causing them to accumulate at the site of infection.


Give an account of the specific immune response under the following headings
(i) B Lymphocytes							(4)
(ii) T Lymphocytes							(4)
(iii) Immunological memory						(2)
B Lymphocytes		
1. Each B-lymphocyte clone produces a specific antibody molecule that will recognise a specific antigen surface molecule on a pathogen or a toxin.
2. Antigen-antibody complexes may inactivate a pathogen or toxin 
3. or render it more susceptible to phagocytosis. 
4. In other cases the antigen-antibody complex stimulates a response which results in cell lysis. 
5. B-lymphocytes activated by antigen presenting cells and T-lymphocytes produce a clone of B-lymphocytes 
6. that secrete antibodies 
7. into the lymph and blood where they make their way to the infected area.
T Lymphocytes
1. T-lymphocytes have specific surface proteins 
2. that allow them to distinguish between the surface molecules of the body’s own cells and cells with foreign molecules on their surface.
3. One group of T lymphocytes destroy infected cells by inducing apoptosis.
4. Another group of T lymphocytes secrete cytokines that activate B lymphocytes and phagocytes. 
5. When pathogens infect tissue, some phagocytes capture the pathogen and display fragments of its antigens on their surface. 
6. These antigen presenting cells activate the production of a clone of T lymphocytes that move to the site of infection under the direction of cytokines.
Immunological memory	
1. Some T and B lymphocytes produced in response to antigens by clonal selection survive long-term as memory cells. 
2. A secondary exposure to the same antigen rapidly gives rise to a new clone of lymphocytes 
3. producing a rapid and greater immunological response.

Give an account of the design of clinical vaccine trials				(9)
1. Vaccines are subjected to clinical trials in the same way as other pharmaceutical medicines to establish their safety and efficacy before being licensed for use. 
2. Clinical trials use randomised
3. double-blind
4. placebo-controlled protocols
5. Subjects are split into groups in a randomised way 
6. in which neither the subjects nor the researchers know which group they are in to eliminate bias. 
7. One group of subjects receives the vaccine, while the second group receives a placebo control 
8. to ensure valid comparisons. 
9. At the end of the trial, results from the two groups, which must be of a suitable size to reduce the magnitude of experimental error 
10. are compared to determine whether there are any statistically significant differences between the groups.

Describe the importance of herd immunity in infectious disease control and public health immunisation programmes					(8)
1. Herd immunity occurs when a large percentage of a population are immunised. 
2. Non-immune individuals are protected as there is a lower probability they will come into contact with infected individuals.
3. This herd immunity is important in reducing the spread of diseases 
4. and in protecting vulnerable and non-vaccinated individuals.
5. The herd immunity threshold depends on the disease, 
6. the efficacy of the vaccine 
7. and the contact parameters for the population.
8. In most countries, policy in public health medicine is to establish herd immunity to a number of diseases. 
9. Difficulties can arise when widespread vaccination is not possible due to malnutrition and poverty (the developing world)
10. or when vaccines are rejected by a percentage of the population (the developed world).








2023
Describe the contents of vaccines and the design of clinical trials used to establish their effectiveness. (9)
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13. Answer either A or B in the space below and on pages thirty-one and
thirty-tio.

Labelled diagrams may be used where appropriate.

A Virite notes on gene expression in eukaryotes under the following
headings:

() production of mRI;
(i) translation of mRIA.

or

B Wirite notes on mutation under the following headings:
() single gene mutations;
() chromsome mutations and polyploidy.
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2. Answer either A or B.

A, Give an account of the structure of the inner membranes of mitochondria and
the function of the electron transport chain in celular respiration. a0

B, Give an account of the general pattern of growth of microorganisms and the
conditions necded for their culture. (10)
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Give an account of skeletal muscle cells under the following headings.
@ Lactc acid metsbolism;

) Slow cwitch muscle fbres;

) Fast twitch muscle fibres.

(10)
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Describe the male reproductive system under the following headings:
(i) structure and function of the testes;

(i) contribution of the prostate gland and seminal vesicles to fertilisation.
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Describe hormonal control of the menstrual cycle under the following
headings:

(@) events leading to ovulation;
() events following ovulation.
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Describe hormonal control under the following headings:
(i) onset of puberty;
(ii) control of sperm production;

(iii) control of the menstrual cycle.
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Discuss procedures that can be used to treat infertility. (10)
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Discuss the screening and testing procedures which may be carried out
25 part of antenatal care.
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10
11

12

13

Ovulation can be stimulated by drugs.
These prevent the negative feedback of oestrogen on FSH production.

Other drugs/hormones (not FSH/LH) can be given which mimic the action
of FSH/LH.

These cause super ovulation/the production of a number of ova/eggs.
in vitro fertilisation/IVF programmes.

The eggs are removed (surgically) from the ovaries.

The eggs are mixed with sperm / fertilisation occurs outside the body.

Fertilised eggs divide / form a ball of cells / at least 8 cells form / form a
blastocyst.

They are then transferred into the uterus (for implantation).

Artificial insemination can be used when the man has a low sperm count.
If man is sterile a donor can supply sperm or

several samples can be collected from a man with a low sperm count.

Intracytoplasmic sperm injection / ICSI can be used if sperm are
defective/low in number.

The head of the sperm is injected directly into the egg.

Any 8
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0.

1

2
1

. Marker chemicals can indicate medical

conditions/can give 2 false positive
result.

. Diagnostic/further testing can follow from|

routine testing.

. Amniocentesis/fetal cells can be obtained

from the amiotic flid.

. Chorionic villus sampling/ VS fetal cells

an be obtained from the placenta
Ichorion.

Fefal cells can be used to produce a
Karyotype/to test for Dovin's syndrome!
chromsome abnormalities.

CVS can be carried out earlier in
pregnancy than amniocentesis.

VS has higher risk of miscarriage.
Rhesus antibody testing s carried out on
rhesus nezative mothers.
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. Any general health check, eg blood

pressure/blood type/blood tests/urine
tosts.

. Uttrasound (imaging/scan).
. Dating scan/scan at 8-14 weeks is used to

determine stage of pregnancy/due date.

. Anomaly scan!/scan at 18-20 weeks for

serious physical problems.

. Biochemical/chemical tests detect

(norma physiological) changes of
pregnancy.

|Any eight
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. Antenatal screening identifies

the risk of a disorder (so that
further tests/a prenatal diagnosis
can be offered).

. Ultrasound imaging is offered

between 8 and 14 weeks and
between 18 and 20 weeks.

. The dating/8 to 14 weeks scan

determines pregnancy stage and
due date.

. The anomaly/18 to 20 weeks

scan may detect physical
abnormalities in the fetus.

. Marker chemicals (which vary

normally during pregnancy) are
tested for.

. Blood/urine tests are carried out

regularly during pregnancy.

. Measuring a chemical at the

wrong time could lead to a false
positive result.

. An atypical/abnormal chemical

concentration can lead to
diagnostic testing.

. Amniocentesis/chorionic villus

sampling (CVS) (used to diagnose
a range of genetic conditions).

. CVS can be carried out earlier in

pregnancy than amniocentesis,
although it has a higher risk of
miscarriage.

OR

Amniocentesis is carried out later
in pregnancy but has a lower risk
of miscarriage than CVS.

. Cells (from samples) can be

cultured/grown to produce a
karyotype.

. A karyotype shows an individual’s

chromosomes arranged as
homologous pairs.

. There are risks/decisions to

consider before proceeding with
diagnostic tests/these tests.

Any 9 from 13

For points 2, 3 and 4, accept any
number between 8 and 14 for the
dating scan and any number
between 18 and 20 for the anomaly
scan.

Point 8: Accept a specific example
of a substance/chemical tested for.

Point 13: Accept specific examples
of risks/decisions.
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Discuss the exchange of substances between plasma and body cells.
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. Plasma is the liquid part of the blood.
. Two named dissolved substances carried

by blood — oxygen, carbon dioxide,
glucose, amino acids, urea, vitamins,
minerals, etc.

. Site of substance exchange s the

capilaries.

. Capillaries have a large surface area/thin

walls/narrow diameter.

. High pressure forces fluid/plasma out of

capilaries or pressure filtration occurs.
issue fluid (bathes the cells).

. Plasma proteins do not pass through

capillary walls/stay in blood.
(Dissolved) substances diffuse/move from
tisue fluid into body cells.

. Waste products/named example diffuse.

Imove out of the cells.

. To be excreted/carbon dioxide breathed

out.

. Liquid/water/tissue fluid returns into

the plasmalblood.

. (Excess) tissue fluid enters lymph vessels.
. This lymphy fluid s carried back to the.

blood (by the lymphatic system).

[Any eight
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1. Arteries/veins/capillaries/blood
vessels have a central lumen lined
with endothelial cells/endothelium.

2. Arteries/veins have a middle layer
containing smooth muscle and elastic
fibres.

3. Arteries/veins have an outer layer of
connective tissue containing elastic
fibres.

4. Veins have a thinner muscle
layer/muscular wall than arteries.

Arteries have a thicker muscle
layer/muscular wall than veins.

5. Veins contain valves to prevent the
backflow of blood/to allow blood to
flow in one direction.

6. The elastic walls of the arteries.
(stretch/recoil) to accommodate/
tolerate the surge/pulse of blood
from the heart.

7. Artery (smooth) muscle contracts
causing vasoconstriction/relaxes
causing vasodilation.

8. Vasoconstriction/vasodilation
controls blood flow through the
artery.

9. Blood circulates/travels from the
heart through the arteries to the
capillaries then to the veins and back
to the heart.

10. There is a decrease in blood pressure
as blood moves away from the heart.

Maximum 8 marks from points 1 to10

11. Capillaries allow exchange of
substances with tissues/ (body) cells
through their thin walls.

12. Pressure filtration causes plasma to
pass through capillary walls into the
tissue fluid (surrounding the cells).

13. The plasma (leaving the
capillary)/tissue fluid can exchange
oxygen/glucose/ carbon dioxide/
(metabolic) waste.

To achieve full marks must have one
from points 11 to 13

Point 10: Accept:
Blood pressure is higher in
arteries compared to veins

OR
Blood pressure is lower in veins
compared to arteries
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14 () [() 1. Pacemaker/SAN contains 5 y 5 from 7
autorhythmic cells/is where
the heart beat originates/is heck blood flow answers
found in the right atrium. arefully as candidates can get
. Impuise/vave of excitation it 6 2nd 7.
spreads across the
atria/cause the atria to
contract/cause atrial systole.
. (mpulses) reach/stimulate
the atrioventricular node/
AL
fs. AV found at junction of atria
and ventricles/at base of
atria.
- impuses from AV spread
through ventrictes.
- (Cause) contraction of
ventricles/ventricular systole.
7. (This i followed by)
relaxation  resting/ iastolic
phase/diastole.

) |- Hedulla controls the cardiac 5 w5 from 7
Cycle/reguiates the SAN.
. Autonomic nervous system
(carries impulses to heart).
. Sympathetic nerve speeds up ive 1 mark () i candidate
‘the heart rate. ntions sympathetic and
. Sympathetic nerve releases asympathetic but no/wrong.
noradrenaline /norepinephrine| ription of speeds up and
k. Parasympathetic nerve slows fows down.
‘Gown the heart rate.
. Parasympathetic nerve. ive 1 mark (i) if candidate
releases acetylcholine. ntions noradrenaline and
. Sympathetic and etyicholine but no/wrong link
parasympathetic systems are to sympathetic and
antagonistic to each other parssmpatheti nrves.
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Describe the cardiac cycle under the following headings:
() the conducting system of the heart;
(i) nervous control of the cardiac cycle.
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Describe heart structure and function under the following headings:
(i) the cardiac cycle;

(i) cardiac conducting system.
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KU

During diastole

blood returning to the atria flows into the
ventricles.

Atrial systole

transfers the remainder of the blood
through the atrio-ventricular (AV) valves to
the ventricles.

Ventricular systole
closes the AV valves

and pumps the blood out through the
semi lunar (SL) valves

to the aorta and pulmonary artery.

In diastole the higher pressure in the
arteries closes the SL valves.

Any 5 from 9.
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KU

The heart beat originates in the heart
itself but is regulated by both nervous and
hormonal control.

The auto-rhythmic cells of the sino-atrial
node (SAN) or pacemaker set the rate at
which cardiac muscle cells contract.

The timing of cardiac cells contracting is
controlled by the impulse from the SAN
spreading through the atria

and then travelling to the atrio-ventricular
node (AVN)

and then through the ventricles.
The medulla regulates the rate of the SAN

through the antagonistic action of the
autonomic nervous system (ANS).

Sympathetic accelerator nerves release
nor-adrenaline (nor-epinephrine)

and slowing parasympathetic nerves
release acetylcholine.

Any 5 from 9.
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Discuss the causes, development and associated health problems of
atherosclerost.
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Causes 8 |Inorder to score 8 marks

candidate must mention at least
Too much fat/cholesterol in the ‘one point from each of the three
diet/blood. m areas.

High LDL levels/low HDL levels o
High LDL:HDL or Low HDLILDL.
i

Lack of exercise/inactive Do not give marks for any points
ifestyte. [ that indicate prevention eg

reduce fat in the diet/increase
Genetic condition!/famitial exercise.

hypercholesterolaemia/FH. (1)

Diabetes/high blood glucose
evets. [

Development

There is an accumutation of
fatty! fibrous material/

cholesterol/calcium. [

The atheroma/plaque forms

beneath the endothelium of an Do not accept in/on the
artery. ) ‘endotheium.

 Artery (vall) thickens /lumen
narrows. [ D0 not accept arteries narrow.

Blood flow is reduced/

restricted/prevented. (1)
Loss o etasticity in artery.
(wall)/hardening of the
arteries occurs. [

Health Problems

Raises blood pressure/causes

hypertension. [0

Causes CHD/angina/ heart

attack/stroke/PVD (any 2). (1) D0 not accept CVD unless two.
specific examples are given.

Description of CHD/angina/ hear Do not accept heart disease for

attack/stroke/PVD. It cHD.





image1.png
1A Give an account of cell differentiation under the following headings:

0

Stem cells

1 Differentiation occurs when unspecialised cells become specialised (to
perform a specifc function)

Stem el are unspecialised cells that can (divide to) form more stem celle
Embryonie stem cells can differentiate / develop info al /any cel types.
Tissue / adultstem cells give rise to a more fmited range of / fewer celltypes.

Example given such as stem cells in the (red) bone marrow only produce.
blood cells  named blood cells

& Adifferentiated cell only has a few genes switched o/ produces specifc
proteins.

4marks
‘Somatic cells

7 Somatc cell form diflerent types of body tissue

& One example of a somatic cell and the tissue formed from it

S Two more examples of somatic cels or two more of the issues formed
Examples include —
a. epihelial cells form fining ssue of body cavities / surface.
b.. blood/bonelcartiage cells forming connective tissue.
© muscle cells forming muscle tissue.
4. nerve cells forming nervous tissue.

10 Body organs are formed from a varietyimixture of these fissues

11 (The nucleus of a) somatic cell dvides by miosis (to maintain the diploid
ehromosome number)

4marks
Germiine cells

12 The (nucleus of a) gemmiine cell can divide by mitosis fo produce more
germiine cells /dipiod cells

13 (The nucleus of a) gemmiine cell can divide by meiosis to produce hapioid
gametes/ cells.

14 Mutations in gemmiine cells can be passed on to offspring (whereas mutations
i somatic cels are not)

2marks

Total 10
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Discuss how cardiovascular disease occurs. (10)
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(Results of) cardiovascular disease include angina/stroke/heart
attack/hypertension or high blood pressure/peripheral vascular disease.
Any 2 mentioned

Atherosclerosis is build-up of cholesterol/calcium/fatty/fiborous material in
an artery.

Low density lipoproteins/LDLs transport cholesterol to the arteries.
An atheroma/plaque forms beneath the endothelium/lining of artery.
Artery thickens/hardens/loses elasticity/narrows.

Blood pressure increases / hypertension develops.

Atheromas can rupture and clotting factors are released.

Formation of a clot / thrombus occurs or thrombosis occurs.

The clot/thrombus can break loose forming an embolus.

This can block arteries (causing a stroke/heart attack).

Cells are deprived of oxygen.

A deep vein thrombosis (can occur) or DVT is a clot in a vein.

High blood glucose levels/diabetes can cause cardiovascular disease.

Any 8
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Formation
1. The formation of a thrombus/clot
is referred to as thrombosis.

~

. (Atheromas may) rupture/damage
the endothelium/artery wall.

w

. Clotting factors are released/
produced.

=

. Clotting factors activate a
cascade/series of reactions.

o

. (The enzyme) prothrombin is
converted to thrombin.

o

. Thrombin causes fibrinogen to
form fibrin.

N

. Fibrin forms a mesh(work)/
net(work) (of threads) that clots
the blood/seal the wound.

OR

Fibrin provides a scaffold for the
formation of scar tissue.

Effects

a. A thrombus/clot may break
loose/ detaches forming an
embolus and travels through the
blood(stream).

L4

A clot/thrombus/ thrombosis
embolus/embolism in a coronary
artery may lead to a heart

attack/ myocardial infarction/MI.

. A clot/thrombus/thrombosis/
embolus/embolism in an artery in
the brain may lead to a stroke.

o

a

. Cells/tissues are deprived of
oxygen leading to their death.

e. A deep vein thrombosis/DVT can
occur (most commonly) in the
leg/a peripheral vein.

. The clot/thrombus from DVT can

(break off and) cause a pulmonary
embolism (in the lungs).

5. Use of inactive/active must be
correct.

6. Use of soluble/insoluble must be
correct.

a. Accept blocking blood flow as
travels through the blood.

. Do not accept peripheral artery.
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Production

a. Cholesteral is produced/
synthesised by (all) cells/in the
liver.

b. Adiet high in saturated fats
causes an increase in cholesterol
(levels).

c. Statins reduce cholesterol
(levels)/inhibit cholesterol
production.

Transport

1. HDL/High density lipoproteins
transport (excess) cholesterol to
the liver (for elimination).

2. This prevents accumulation/
build-up of cholesterol in the
blood.

. (Regular) physical activity/
exercise raises HDL/HDL:LDL/
lowers cholesterol levels (in the
blood).

4. LDL/Low density lipoproteins
transport cholesterol to (body)
cells.

. LDL receptors then take
cholesterol/LDL into the cell
(where cholesterol is released).

6. Negative feedback inhibits the
synthesis of new (LDL) receptors/
prevents the uptake of (more)
cholesterol/LDL.

w

Il

7. LDL can deposit (excess)
cholesterol in the arteries/under
the endothelium.

8. (Excess/increased) cholesterol
can form atheromas/plaques/
lead to atherosclerosis.

Maximum 7 marks

Role

d. Cholesterol is found in/forms part
of the cell membrane.

e. Cholesterol is used to make sex
hormones/ testosterone/
oestrogen/progesterone.

To achieve full marks must have at
least one mark from each section.

&

. Accept once the cell has enough
cholesterol as negative feedback.

®

. High HDL:LDL/higher HDL can
decrease (the chance of) an
atheroma/plaque (size)/
atherosclerosis.
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‘Discuss the diagnosis, treatment and role of insutin in Type 1 and Type 2
diabetes.
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Glucose presence in urine suggests
diabetes. [
(Diagnosis made by carrying out 2)
elucose tolerance test. [
Individual fasts/ does not eat prior
to the test. [
Individual drinks 2 glucose
Solution/drink. [

Blood glucose concentration that

remains high indicates diabetes. (1)
Type 1 diabetes tends to be
diagnosed in children while type 2
diabetes tends to be diagnosed in
adults/later in e, [0
Treatment

Type 1 diabetes is treated with
regular doses/

injections of insutin. [
Type 2 diabetes is
treated/controlled by litestyle
changes/weight loss/exercise/
gietary changes. [
Role of Insutin

Insulin is produced in the.

pancrea: [
Type 1 diabetics are unable to
produce insulin. [
Insulin converts glucose into
glycogen. o

Type 2 diabetics can produce insutin

but cells are less sensitive/
resistant to

[

n Type 2 diabetics there are less

insulin receptors on cells.

[

In order to score 8 marks
candidate must mention at least
one point from each of the three

Ignore any times for fasting.

Ignore any values for the
concentration/volume/of the
glucose solution.

‘Accept glucose cannot be.
converted to glycogen (due to a
fack of nsulin).

Glycogen must be spelt correctly.

‘Accept insuln receptors are
desensitised!less sensitive to
insulin.
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Describe the structure and function of the autonomic nervous system.

7
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. ANS works automatically / without
conscious control

. Impulses originate in the medulla (region
of the brain)

. It is made up of the sympathetic and
parasympathetic systems

. These two systems are_antagonistic in
action

. The sympathetic system prepares the
body for fight or flight

. The parasympathetic system prepares the
body for rest and digest

. Correct description of the effect of the
ANS in controlling heart rate

. Correct description of the effect of the
ANS in controlling breathing rate

. Correct description of the effect of the
ANS in controlling peristalsis

10.Correct description of the effect of the

ANS in controlling intestinal secretions

1 mark should be
allocated for each correct
description up to a
maximum of 7

Check any diagram(s) for
relevant information not
present in text and award
accordingly





image54.png
Discuss memory under the following headings:
(1) short-term memory; 5

(11) the transfer of information between short and long-term memory. 5

(10
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(i)

Short term memory 5

1. Capacity is around 7 pieces of information (+/- 2)

2. This is called the memory span

3. Held for a (very) short period of time/seconds only/30 seconds

4.  Chunking increases memory span/capacity/information held

5. Example of chunking described (not just ‘eg phone numbers’)

6.  Serial position effect named and described (or labelled graph)

7. Encoding named and two methods mentioned (acoustic, semantic, visual, smell, taste, touch)

The transfer of information between short and long-term memory 5
8. Rehearsal named and described (repetition/rehearsing of items to be memorised)
9.  Organisation named and described (putting items into groups or categories)

10. Elaboration named and described (adding meaning to information)

10.a. mention of all three terms without description

10.b. mention of all three descriptions without terms

11. Retrieval named and described (taking information out of long-term memory)
12.  Contextual cues aid retrieval/remembering

13. Example of contextual cue given

14. Description of a memory aid (mnemonics/mind map)
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13. Answer either Aor B.

A Discuss stem cells under the following headings.
() Differentiation of stem cels
(i) Therapeutic use of stem cells

or

B Discuss genomics under the following headings.
() Genomic sequencing
(i) Phylogenetics and molecular clocks




image56.png
Describe the function and mechanism of neurotransmitter action at the
synapse.
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w

Now»;

. Neurotransmitters relay messages from

nerve to nerve / muscle

. Gap between them is called the synaptic

cleft

. Neurotransmitters are stored in vesicles
. Arrival of an impulse causes vesicles to fuse

with membrane and release
neurotransmitter

. Neurotransmitters diffuse across the cleft
. Neurotransmitters bind to receptors
. Receptors determine whether the signal is

excitory or inhibitory

. Neurotransmitters are removed by enzymes

/ re-uptake

. Removal prevents continuous stimulation of

post-synaptic neurones

10.Summation of weak stimuli can release

enough neurotransmitter to fire an
impulse

1 mark should be
allocated for each correct
description up to a
maximum of 7

Check any diagram(s) for
relevant information not
present in text and award
accordingly
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Give an account of the nervous system under the following headings:
(i) the role of neurotransmitters at the synapse; 6

(ii) the structure and function of neural pathways. 4

(10)
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U

the role of neurotransmitters at the synapse

1.

oorwdN

N

©®

The synapse / synaptic cleft is the junction / gap between neurones / nerve
cells*

Neurotransmitters are stored in/ released from vesicles*
Neurotransmitters are released on arrival of impulse

Neurotransmitters diffuse across the gap

Neurotransmitters bind with/reach_receptors*

A threshold / minimum number of neurotransmitters is needed (for the
impulse to continue)

Neurotransmitters are removed by enzymes and reuptake / reabsorption
Neurotransmitters must be removed to prevent continuous stimulation
Two named neurotransmitters — acetylcholine, noradrenaline, dopamine,
endorphins.

6 marks
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(ii) the structure and function of neural pathways 4 marks

10.

1.

12.

13.

14.

15.

16.

A converging pathway has several neurones linked to one neurone (if
diagram must show direction of impulse)*

This increases the neurotransmitter concentration / chances of impulse
generation / sensitivity to excitory or inhibitory signals

A diverging pathway has one neurone linked to several neurones (if
diagram must show direction of impulse)*

This means that impulses are sent to/influence several destinations at the
same time

Reverberating pathways — neurones later in pathway synapse/link with
neurones earlier in the pathway

New neural pathways can bypass areas of brain damage / create new
responses / suppress reflexes / create plasticity

Converging, diverging and reverberating pathways all named but no correct
description.

*Can be given on labelled diagram
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Make notes under the following headings:
(i) neurotransmitters at synapses;

(ii) neurotransmitters, mood and behaviour.




image62.png
Neurotransmitters relay messages from
nerve to nerve within and outwith the
brain.

Neurons connect with other neurons,
muscle fibres and endocrine glands at a
synaptic cleft.

Neurotransmitters are stored in vesicles

and released into the cleft on arrival of an
impulse.

They diffuse across the cleft and bind to
receptors on nerve endings.

Receptors determine whether the signal is
excitatory or inhibitory.

Synapses can filter out weak stimuli
arising from insufficient secretion of
neurotransmitters.

Summation of a series of weak stimuli can
trigger enough neurotransmitters to fire
an impulse.
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Endorphins are neurotransmitters that
stimulate neurons involved in reducing the
intensity of pain.

Increased levels are also connected with
euphoric feelings, appetite modulation
and release of sex hormones.

Endorphin production increases in
response to severe injury, prolonged and
continuous exercise, stress and certain
foods.

Dopamine induces the feeling of pleasure
and reinforces particular behaviour in the
reward pathway.

Neurotransmitter-related disorders and
their treatment.

Agonists bind to and stimulate receptors
mimicking the neurotransmitter.

Antagonists bind to specific
receptors blocking the action of the
neurotransmitter.

Other drugs inhibit the enzymes which
degrade neurotransmitters or inhibit
re-uptake.
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Describe how recreational drugs can affect the brain.

(10)
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Do O W N

~

10
11
12

Many affect (neurotransmission in) the reward circuit of the brain
They alter mood / cognition/ perception/ behaviour (any two)
They may stimulate the release of neurotransmitters

They may act as agonists or antagonists (both)

Agonists imitate the actions of neurotransmitters

Antagonists prevent the binding of neurotransmitters / bind to receptors
Awarded if agonists and antagonists not named but both functions given
correctly.

Drugs may inhibit the reuptake / enzyme degradation of neurotransmitters (at a
synapse)

Sensitisation may occur with an increase in the number/sensitivity of receptors

Antagonists cause sensitisation leading to addiction

Desensitisation may occur with a decrease in the number/sensitivity of receptors
Agonists cause desensitisation leading to drug tolerance

Any suitable example of a drug and how it affects the brain

Examples could include —

Cocaine blocking dopamine reuptake (channels)

Cannabis binding to (cannaboid) receptors

Ecstasy / MDMA stimulating serotonin levels

Alcohol binding to (GABA) receptors, increasing dopamine / serotonin /
epinephrine levels

Nicotine activating receptors, increasing dopamine / serotonin / epinephrine
levels

apop

o
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14. Answer either A or B in the space below.
A Describe DIA under the following headings.
(@) Structure of DHA
(i) Replication of DA
B Describe the evolution of new species under the following headings.
) Isolation and mutation

(@) setection

Labelled diagrams may be used where appropriate.




image66.png
o

o

o

a

. (Recreational drugs can act as)

agonists which stimulate
receptors.

OR

‘Agonists mimic (the action of)
neurotransmitters.

. (Recreational drugs can act as)

antagonists which block
receptors.

OR

Antagonists block the action/
binding of neurotransmitters.

. (Recreational drugs) affect

neurotransmission/ receptors/
synapses in the reward pathway.

. (Some recreational drugs) inhibit

reuptake of neurotransmitters/
inhibit the enzymes that degrade
neurotransmitters.

Maximum 2 marks

. Recreational drugs alter (an

individual’s) mood/cognition/
perception/behaviour.

. (Drug) addiction is caused by

(repeated/continual use of)
antagonists.

. Antagonists increase the

number/sensitivity of receptors.

. An increase in number/sensitivity

of receptors causes sensitisation.

. (This leads to) addiction as the

individual craves (more of) the
drug.

. (Drug) tolerance is caused by

(repeated/continual use of)
agonists.

. Agonists decrease the number/

sensitivity of receptors.

. A decrease in number/sensitivity

of receptors causes
desensitisation.

. (This leads to) tolerance where

an individual must take more of
the drug to get an effect.
Maximum of 6 marks

. Accept (recreational drugs)

activate/stimulate the reward
pathway

. Accept description of these

terms.
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14. Attempt either A or B. Write your answer in the space below and on page 29.
A Discuss the encoding, storage and retrieval of information in memory.

OR

B  Describe vaccination and discuss its role in establishing herd immunity in
a population.

You may use labelled diagrams where appropriate.
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14. Attempt either A or B. Write your answer in the space below and on page 29.
A Discuss the encoding, storage and retrieval of information in memory.

OR

B  Describe vaccination and discuss its role in establishing herd immunity in
a population.

You may use labelled diagrams where appropriate.
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Em:odmg

. Encoding is transferring information into
memory/short-term memory (STM)/
long-term memory (LTM).

. Transfer occurs from sensory memory to
STM to LTM.

. Only selected images/sounds are
encoded/transferred into
STM/transferred from sensory memory.

4. Information is transferred from STM to
long-term memory (LTM) by rehearsal/
organisation/elaboration.

Any 2 for the mark

. Rehearsal is the repeating of
information/organisation involves
putting information into related groups/
elaboration involves adding meaning to
information.

. Rehearsal is a shallow form of
encoding/ elaboration is a deeper form
of encoding (information into LTM).

~

w

o

o

Sf.ora.ge
Sensory memory retains/holds
information for a few seconds.

8. STM has a limited (storage) capacity/
holds information for a short time.

9. The number of items held in STM can
be increased by chunking.

10. Information is retained in STM by
rehearsal.

11. Information is lost from STM by
displacement/decay.

12. LTM has an unlimited (storage)
capacity/holds information for a long
time.

Retrieval

a. Retrieval of information (from LTM) is
aided/helped by the use of contextual
cues.

b. Contextual cues relate to the time/
place where the information was
(firstly) encoded/memory was
created.

Accept memories for
information apart from in the
transfer into sensory memory.

5. Candidates cannot explain
rehearsal/organisation and
elaboration by only using
the terms as their
explanation.

)

. Accept any number
between 5 to 9 items for
limited STM capacity.
Accept 30 seconds or less
for short time.

Accept an example that
illustrates chunking
increases the number of
items held in STM.

The use of increased
memory span does not
negate answers relating to
chunking.
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information from LTM.

a. Accept context specific
cues for contextual cues.
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14.

Vaccination

1. Vaccination develops/provides immunity
against a pathogen/disease.

OR
Vaccination produces memory cells
against a pathogen.

2. Antigens from pathogens are used to
create memory cells/immunological
memory.

3. If a vaccinated individual becomes
infected/exposed again, antibody
production/the immune/the secondary
response is greater/more rapid/
prevents symptoms developing.

4. Vaccines can contain inactivated
(pathogen) toxins/dead pathogens/parts
of pathogens/weakened pathogens.

5. Antigens are usually mixed with an
adjuvant
OR|
Vaccines usually contain/are mixed with
an adjuvant.

6. An adjuvant makes the vaccine more
effective/enhances the immune
response.

Herd Immunity

a. Mass vaccination programmes are
designed to establish herd immunity (to
a disease).

b. Herd immunity occurs when a large
percentage/high numbers of a
population are immune/immunised/
vaccinated.

c. Herd immunity reduces the spread of
diseases.

d. Herd immunity protects non-immune
individuals as they have a lower
probability/less chance of coming into
contact with infected individuals.

e. Diseases have a threshold for herd
immunity.

f. The threshold depends on the type of
disease/the effectiveness of the
vaccine/the density of the population.
Any 2 for the mark

2. Herd immunity/vaccination may not be
possible due to poverty.

h. Herd immunity/vaccination may not
occur due to vaccine rejection.

Accept viruses or bacteria for
pathogens

The terms vaccine/
vaccination/immunisation are
interchangeable.

d. Answer must indicate
coming into contact with
an individual who has the
disease.

2. Accept lack of access to
medical facilities/doctors
as poverty.

h. Accept beliefs/allergy as
rejection.
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. Vaccines contain antigens from
(infectious) pathogens.

. Vaccines contain inactivated
pathogen toxins/dead
pathogens/parts of pathogens/
weakened pathogens.

. (These are usually) mixed
with/contain an adjuvant.

. An adjuvant makes the vaccine
more effective/enhances the
immune response.

Maximum of 2 marks

. Clinical trials are used to make

sure vaccines/drug are safe.

. Subjects/individuals are
divided/placed into groups in a
randomised way.

. Characteristics/age/gender are
controlled/similar.

. (In a clinical trial) one
group/some people receives the
vaccine/drug while the second
group/some people receive a
placebo.

. Using a placebo ensures valid
comparisons/results.

. In a double-blind trial neither the

subjects/participants nor the
researchers/doctors know which
group subjects are in/treatment
is given.

. Bias is prevented/reduced
through randomised allocation/
double-blind (trial) (to increase
validity).

. Groups must be of a suitable/
large size to reduce experimental
error/increase reliability.

. The results are compared to
determine any (statistically)
significant differences.

Maximum of 6 marks

Accept bacteria/virus for pathogen.

Use of accuracy does not negate.

2. Accept an example of
randomisation (g names out of a
hat/computer generated).

5. Use of reliability negates.

6. Accept a description of the
groups/treatment (eg which
group/who receives vaccine/
placebo).

7. Accept a description of
protocol(s).

7. Use of reliability negates if not
already penalised in point 5.

8. Use of validity negates.
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A Describe protein synthesis under the following headings:
(i) Transeription of DNA; 4

(i) “Translation of mRNA. 6
a0
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i)

‘Transcription of DNA

1 DNA unzipsihydrogen bonds break/DNA sirands separate.

2 RNA nucleofides pair with DNA bases.

3 Guanine palrs with cytosine, uraci pairs with adenine. (not base leters)

4 Sugar phosphate bonds formisugar phosphate backbone forms.

S This requires ATP/enzymesiRNA polymerase

& Intronsinon-coding regions are removed from mRNARhe primary transcript
Max4

Translation of mRNA

7 mRNA aftachesimoves o the ribosome.

& {RNA caries amino acid to mRNA frbosome.

9 Each tRNA molecule e aftached to a specific amino aci.

10 tRNAMRNA has a anticodonicodon of free bases.

11 Antcodon binds to  aligns with codon.

12 Order of codons/bases determines the order of amino acids.

13 Peptide bonds form between amino acids.

14 Ribosome moves along the mRNA strand.

15 (Transiation/process) begins at a start codonlends at a top codon.
Max6

Total

10




