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1 Which of the options, A to D, about the onset of menopause and secretion of female hormones is correct?

A Secretion of follicle-stimulating hormone (FSH) increases.

B  Secretion of luteinising hormone (LH) decreases.

C  Secretion of oestrogen increases.

D  Secretion of progesterone increases.

Your answer [1]
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2 * During the menopause in women, menstruation becomes irregular and eventually ceases.

The menopause is associated with changes in the blood concentrations of some hormones.

Fig. 31.2 shows the mean blood concentrations of follicle-stimulating hormone (FSH) and oestrogen in a group of
women from six years before the menopause to eight years after.
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Fig. 31.2

Describe and explain the changes in blood FSH and oestrogen concentrations shown in Fig. 31.2.
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3 Benign prostatic hyperplasia (BPH) is an age-related condition in men.

Which of the options, A to D, is true of prostate cells in the development of BPH?

A cells become smaller

B cells increase in number

C cells increase in size

D cells merge together

Your answer [1]
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4 Fig. 5, below and on the Insert for H422/03, June 2019, is a photomicrograph of a human ovary. Structures
within the ovary have been labelled, A to F.
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Fig. 5
* The appearance of an ovary changes with age.

A student observed the ovary in Fig. 5 and concluded that this ovary was from a woman who had not yet started

menopause.

Analyse Fig. 5 and comment on this conclusion.
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5(a)
Physiological ageing leads to changes in the male reproductive system. These changes can cause infertility and

erectile dysfunction.

(i) Explain the difference between male infertility and erectile dysfunction.

______________________________________________________________________________ 12]
(i) State one factor, other than physiological ageing, that can cause erectile dysfunction.

______________________________________________________________________________ 111
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(b) Hormone replacement therapy (HRT) is used to treat the symptoms of the menopause in some women.
However, the molecules used in HRT can cause side effects.

Fig. 4 shows the results of a study, published in 2002, of the effect of HRT on the incidence of various

conditions.
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Fig. 4
(i) Use Fig. 4 to assess the effect of HRT on the incidence of disease and injury.
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(i) * In November 2015 the National Institute for Health and Care Excellence (NICE) issued new guidelines for

managing the menopause. These included:

. Women with cardiovascular risk factors should not automatically be excluded from taking HRT.

. Oestrogen-only HRT causes little or no increase in the incidence of breast cancer; HRT with oestrogen and
progesterone can increase incidence of breast cancer, but any increased risk reduces after stopping HRT.

Use your own knowledge and these new guidelines to evaluate the risks of HRT.
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Fig. 2.2 shows how the number of ovarian follicles changes from birth to 50 years of age.
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(i) Using the data in Fig. 2.2, describe and explain the relationship between the number of follicles and age.
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(i) Name the biological process that occurs as a result of changes in the number of follicles between 45 and 50
years of age.

______________________________________________________________________________ 111

(iii) Describe two symptoms that women may experience during this process
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7(a) The age at which a woman goes through the menopause depends on several factors.

* Smoking, unemployment and being at higher risk of coronary heart disease are factors linkedto a lower age
of menopause.

¢ Having children, use of oral contraception and having a lower BMI are factors linked to a higher age of
menopause.

* The age of menopause varies between different ethnic groups.

In a study involving large populations of women, the median age of ‘natural menopause’ in a population was
found to be 50.4 years.

(i) Suggest what is meant by natural menopause.

(i) A median value for a large population is obtained as follows:

o all the values obtained are placed in order from lowest to highest
o the median is the middle value in the range.

Suggest why the mean age of menopause can vary significantly between populations but the median does
not.
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(b) Chemicals in cigarette smoke have been shown to cause damage to cells in ovaries. Damaged cells are no
longer able to perform their normal function.

Explain how damage to cells in the ovaries could result in an earlier onset of the menopause.
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8 Symptoms of the menopause such as hot flushes can be treated by hormone replacement therapy (HRT).

Some forms of HRT are provided as implants.

Explain why cyclical HRT treatments are not available as implants.
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9 The World Health Organisation collects data on the global distribution of many diseases including osteoarthritis.
The statistics that are calculated are used in a range of epidemiological studies.

One important statistic that can be calculated is the disability-adjusted life year or DALY.

* One DALY can be considered as one lost year of healthy life.
* In North America the DALY for osteoarthritis is 796 000.
* In Africa the DALY for osteoarthritis is 650 000.

Another important statistic that can be calculated is life expectancy at birth.

* In North America life expectancy is 74.
* In Africa life expectancy is 50.

Both sets of statistics are based on data collected in the year 2000 and are for both males and females.

(i) How does the statistical evidence support the conclusion that the onset of osteoarthritis in Africa happens at
an earlier age?

(iii) The data used for calculating the DALYs for osteoarthritis were combined data from males and females.

Explain why it would not be appropriate to combine male and female data for epidemiological studies on
osteoporosis.
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10 The process of ageing produces changes in many body systems. One effect of ageing on the reproductive
system in women is the onset of the menopause.

Discuss the risks and benefits of the options available to women for treating symptoms of the menopause.
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11(a) Ageing is known to affect the male urinogenital system in a number of ways.

Fig. 35.1 is a diagram of the male urinogenital system.

Fig. 35.1

Complete Table 35.1 below so that the correct letter from Fig. 35.1 is against each of the following statements:

Statement Letter

If this is enlarged it can lead to difficulty in starting to urinate or emptying a full bladder.

Changes in this structure mean sperm can fail to become motile.

Changes in this structure can lead to more chromosome abnormalities in sperm.

Changes in tissues here can lead to erectile dysfunction.

Table 35.1

[4]
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(b) Cyclic AMP acts as an intracellular messenger molecule in many cells.

The sequence of cellular events which happens in a normal erection is described below:

¢ stimulation of tissue causes the release of a cell signalling molecule (nitrogen monoxide) from nerve endings

* nitrogen monoxide diffuses into neighbouring cells and causes the production of an intracellular messenger
molecule, cyclic GMP

¢ cyclic GMP causes smooth muscle in cells in blood vessel walls to relax

¢ cyclic GMP is then broken down by an enzyme PDE-5.

(i) Comment on the properties of nitrogen monoxide as a cell signalling molecule.

(i) The chemical sildenafil citrate (Viagra®) binds to the active site of the enzyme PDE-5.

Suggest how the action of Viagra® makes it an effective treatment for erectile dysfunction.

END OF QUESTION PAPER
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Mark Scheme

Question Answer/Indicative content Marks Guidance
A 1(AO1.1)
Total 1
Summary of instructions to markers: Read | 6 AO3.2 | Indicative scientific points may include
through the whole answer. (Be prepared to 2.6

© OCR 2022. You may photocopy this page.

recognise and credit unexpected
approaches where they show relevance.)
Using a ‘best-fit’ approach based on the
science content of the answer, first decide
which of the level descriptors, Level 1,
Level 2 or Level 3, best describes the
overall quality of the answer.
Then, award the higher or lower mark
within the level, according to the
Communication Statement (shown in
italics):
© award the higher mark where the
Communication Statement has been
met.
o award the lower mark where aspects of
the Communication Statement have
been missed.

* The science content determines the
level.

* The Communication Statement
determines the mark within a level

Level 3 (5-6 marks)

Provides a comprehensive description of
data trends including both FSH and
oestrogen and provides correct
explanations for lowering of oestrogen and
elevation of FSH.

There is a well-developed line of reasoning
which is clear and logically structured. All
the information presented is relevant and
substantiated.

Level 2 (34 marks)

Provides a good description of data trends
including both FSH and oestrogen and
provides some explanation for lowering of
oestrogen and/or elevation of FSH.

There is a line of reasoning presented with
some structure. The information presented
is mostly relevant and supported by some

19 of 33

Description of data trends:

* decrease in oestrogen

® increase in FSH

* FSH increases before oestrogen
decreases

¢ ref to reaching plateau

¢ ref to threshold reached for
menopause

¢ ref to specific data points

Explanations for lower oestrogen:

* less oocytes available / less primordial
follicles remain

* follicles / oocytes, less likely to develop

* |ess oestrogen secreted, by oocytes /
follicles

Explanations for higher FSH:

e follicles less sensitive to FSH

* inhibition by oestrogen lost as
oestrogen declines / negative feedback

* as inhibition lost, FSH levels rise

Created in ExamBuilder


https://stemup.co.uk

Mark Scheme

Question Answer/Indicative content Marks Guidance

evidence.

Level 1 (1-2 marks)

Provides a basic description of data trends
including FSH and/or oestrogen but an
explanation for these trends may not be
given.

There is an attempt at a logical structure
with a line of reasoning. The information is
in the most part relevant.

0 marks

No response or no response worthy of

credit.

Total 6

B 1 AO011
Total 1
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Mark Scheme

Question Answer/Indicative content Marks Guidance
Summary of instructions to markers: 6 (AO NOTE without a second ovary with which
Read through the whole answer. (Be 3.1) (AO | to compare the micrograph in Fig 5.1, it is
prepared to recognise and credit 3.2) beyond the capability of an A level student

© OCR 2022. You may photocopy this page.

unexpected approaches where they show
relevance.)

Using a ‘best-fit’ approach based on the
science content of the answer, first decide
which of the level descriptors, Level 1,
Level 2 or Level 3, best describes the
overall quality of the answer.

Then, award the higher or lower mark
within the level, according to the
Communication Statement (shown in
italics):

o award the higher mark where the
Communication Statement has been
met.

o award the lower mark where aspects of
the Communication Statement have
been missed.

* The science content determines the
level.

* The Communication Statement
determines the mark within a level.

Level 3 (5-6 marks)

Detailed analysis of the micrograph is
present. There is a consideration of the
number of primary oocytes present in the
ovary. Comments made about the varying
stages of maturation evident in the
micrograph. The relevance of the
structures in determining the age of the
patient is considered. Justified comments
are made with reference to evidence
supporting/undermining conclusion.

There is a well-developed line of reasoning
which is clear and logically structured and
uses scientific terminology at an
appropriate level. The information
presented is relevant and substantiated.

Level 2 (3-4 marks)

Some analysis of the micrograph is
present. Some consideration of the number
of primary oocytes present or their varying

21 of 33

to make this judgement.

IGNORE comments that do not relate to
evidence in the micrograph e.g. “AMH is
only present in the ovary until menopause”
as this can not be observed.

AO3.1 Analysis of the micrograph may
include

¢ there are approximately 20
follicles/oocytes present

* high follicle density can be observed

* there are follicles present in all stages
of maturation

® a corpus luteum / ruptured follicle is
present

* a post-menopause patient would be
expected to have a (very) small
number of follicles/oocytes

AO3.2 Judgements based on the
micrograph may include

* the number of follicles/oocytes visible
represents only one ‘slice’ of the ovary
i.e. (potentially) misrepresentative

¢ 20 may or may not indicate a plentiful
number of follicles/oocytes

¢ it is not possible to determine whether
the follicles will go on to mature
successfully from this single image

¢ the presence of follicles indicates that
the patient has not passed menopause

¢ presence of empty Graafian follicle/
corpus luteum indicates patient is
(potentially) ovulating

* presence of corpus luteum indicates
patient is (potentially) producing
progesterone

* jdea that a firm conclusion can not be
made in the absence of other
micrographs to compare it to
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Mark Scheme

Question Answer/Indicative content Marks Guidance
stages of maturation evident in the Examiner's Comments
micrograph is made. Their part in
determining the age of the patient is This question showed a range of answers
attempted. Comment(s) are made with from the very detailed and well-constructed
some reference to evidence to those that recalled facts about the
supporting/undermining conclusion. menopause and did not relate the facts to

observations seen in Figure 5.
There is a line of reasoning presented with

some structure and use of appropriate It should be noted there are two aspects to
scientific language. The information this question. The first being that the
presented in the most part relevant and candidate should identify features that can
supported by some evidence. be observed (not learnt facts) in the figure
that indicate if the woman has (or has not)
Level 1 (1-2 marks) started the menopause e.g. follicles are
Little or no analysis of the micrograph is present in different stages of development,
present. An attempt to describe the a large number (~20) of follicles present.
relevant structures present in the The second, and often overlooked, aspect
micrograph is made. A comment on the of the question is that candidates had to
conclusion may be limited. No or little make a comment “on this conclusion”.
reference to evidence Examiners were looking for candidates to
supporting/undermining conclusion make direct reference to the students’
(statement is supported or undermined). conclusion and not make their own
conclusion. This subtle difference was
There is an attempt at a logical structure often not evident in answers. A few
with a line of reasoning. The information is candidates made statements such as ‘I
in the most part relevant. agree with the student’s conclusion” or “|
support the student’s conclusion” or “l
0 marks disagree with the student’s conclusion”.
No response or no response worthy of Both aspects of the question needed to be
credit. addressed to gain full access to Level 2.
OCR support

OCR ‘Delivery Guides’ on the effects of
ageing on the reproductive system (4.2.2):

https://www.ocr.org.uk/qualifications/as-a-|
evel-gce-biology-b-advancing-biology-h022
-h422-from-2015/delivery-guide/module-bb
04-module-4-energy-reproduction-and-pop
ulations/delivery-guide-bbdg023-the-effects-
of-ageing-on-the-reproductive-system-422

Exemplar 4
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Mark Scheme

Question Answer/Indicative content Marks Guidance
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This is a good response and well-
constructed. It was clear from this
response that the candidate had
addressed both parts of the question. In
the first line they refer to the student’s
statement directly and then go on to also
link evidence they have identified from the
image (presence of maturing follicles and
oocytes at different stages of development
and the presence of a corpus luteum). This
candidate also then recognises that one
image is not adequate and indeed should
be compared to other images such as
those from an ovary of woman who is
known to have not yet started the
menopause. To that end the candidate has
effectively analysed the image (and drawn
appropriate conclusions from the structure
present) and also commented on the
conclusion (by demonstrating how it can
both be supported but also assessing the
confidence of such conclusions in the
absence of further information).

Total 0
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Mark Scheme

Question

Answer/Indicative content

Marks

Guidance

(erectile dysfunction) is the inability to, get /
maintain, an erection v’

(infertility) is due to problems with, sperm
production / release v

2

IGNORE sperm cannot fertilise egg
unqualified

ALLOW abnormal sperm / low sperm count
/ blocked vas deferens / cannot ejaculate

Examiner's Comments

This was well answered with the majority of
candidates correctly describing both. Some
candidates described male infertility as not
fertilising an egg which did not discount the
possibility of it being an egg dysfunction.

medication / diabetes / (long term) stress v/

ALLOW nerve damage
IGNORE too much alcohol

Examiner's Comments

This was well answered although many
answers centred around the idea of
temporary dysfunction.

increases the risk of CHD, stroke and
breast cancer (compared with placebo) v

reduced risk of hip fracture and colorectal
cancer v

differences may not be significant / no error
bars shown v

DO NOT CREDIT if colorectal cancer or
endometrial cancer are included

IGNORE ref to endometrial cancer

ALLOW no statistical analysis / SD / SE

Examiner's Comments

This was well answered with most
candidates scoring a mark for the
increased risk with CHD, stroke and breast
cancer. Some candidates that did
recognise the difference between the
placebo and the hip fracture/ colorectal
cancer did not appreciate that this meant a
reduced risk, merely discussing in terms of
‘lower than placebo’. Very few candidates
discussed error bars. Candidates should
associate bar charts with the need for error
bars to represent true differences (or not).

© OCR 2022. You may photocopy this page.

24 of 33

Created in ExamBuilder



https://stemup.co.uk

Mark Scheme

Question Answer/Indicative content Marks Guidance

ii Summary of instructions to markers:
Read through the whole answer. (Be
prepared to recognise and credit
unexpected approaches where they show
relevance.)

Using a ‘best-fit’ approach based on the
science content of the answer, first decide
which of the level descriptors, Level 1,
Level 2 or Level 3, best describes the
overall quality of the answer.

Then, award the higher or lower mark
within the level, according to the
Communication Statement (shown in
italics):

o award the higher mark where the
Communication Statement has
been met.

o award the lower mark where
aspects of the Communication
Statement have been missed.

* The science content determines the
level.

* The Communication Statement
determines the mark within a level.

Level 3 (5-6 marks) 6 Indicative scientific points may include

A clear discussion of the cardiovascular

and cancer risks of HRT based on previous Previous guidance risks;

guidance and changes that have occurred

due to the new guidelines. ¢ history of breast, endometrial or
ovarian cancer

There is a well-developed line of reasoning ¢ history of blood clots / thrombosis

which is clear and logically structured and * history of heart disease / CHD / stroke

uses scientific terminology at an * untreated high blood pressure

appropriate level. All the information * liver disease

presented is relevant and forms a * irregular periods

continuous narrative.

Level 2 (3—4 marks) New guidelines changes;
Discussion of the cardiovascular or cancer
risks of HRT based on previous guidelines ¢ history of CHD risk not as great
and a link with changes due to new ¢ cancer risk not so high.
guidelines. ¢ Stopping HRT decreases risk

* More recent study
There is a line of reasoning presented with * More evidence

some structure and use of appropriate
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Mark Scheme

Question Answer/Indicative content Marks Guidance
scientific language. The information Do not give credit for simply repeating
presented is mostly relevant. information in the question; it must be
put into context of ‘previous guidance’

Level 1 (1-2 marks) and ‘new guidelines’.

Discussion of HRT risk using either new

guidelines or previous guidelines .
Examiner's Comments

There is an attempt at a logical structure

with a line of reasoning. This was well answered with most

The information is in the most part candidates discussing both cardiovascular

relevant. and cancer risks. The changes due to the
new guidelines were poorly integrated into

0 marks the risks, with candidates often arguing

No response or no response worthy of against these new guidelines and thus not

credit. realising the relevance of NICE and the
evidence that would have accrued to put
forward the new guidelines.

Total 12
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Mark Scheme

Question Answer/Indicative content Marks Guidance
i 4 max ALLOW max 2 for D and max 2 for E,
marks
D1 follicle number decreases with age / DO NOT ALLOW idea of no change
negative correlation v/ between birth and puberty
D2 (the reduction is) exponential / Examiner's Comments
a logarithmic relationship v’ The description of the data in (c)(i) was
well answered by the majority of
D3 rapid / AW, decline after about 40 years candidates. Some candidates appreciated
v the logarithmic scale, although many
quoted figures without realising the
E1 as (some) follicles, mature / rupture / mathematical significance of the large
release oocytes v decreases. Most candidates focused on 50
years as the critical age decrease for
E2 (other) follicles, disappear over time / follicular loss, probably linking to their
undergo apoptosis v’ knowledge of the menopause without
focusing on the graph. The explanations
E3 (because) oestrogen declines from for the loss focused on ovulation but most
about 40 years v candidates discussed the follicles being
released in ovulation. Candidates should
visualise follicles and their enclosed
secondary oocyte so they can appreciate
the correct terminology. Some candidates
stated that follicles are not maturing as
women age and thus follicular number
decreases and failed to see the logic of
their statement that this would lead to a
constant level of follicles. The majority of
candidates appeared not to realise that
other follicles are removed by apoptosis.
ii menopause v’ 1 Examiner's Comments
All candidates achieved the mark for (c)(ii)
with a few referring to perimenopause.
There were some interesting spellings.
iii Any two for one mark from: 1 Mark first two answers only
change in regularity of periods Examiner's Comments
heart pounding / high heart rate All candidates attempted (c)(iii) with the
night sweats majority correctly identifying one symptom.
flushed skin / hot flushes Candidates should focus on symptoms that
insomnia / (increased) anxiety / depression are particularly symptomatic of the
vaginal dryness menopause and not applicable to an
everyday emotional change. There were
some spelling errors with ‘night sweats’
becoming ‘night sweets’ and ‘hot flushes’
becoming ‘hot flashes’.
Total 6
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Mark Scheme

Question Answer/Indicative content Marks Guidance
a i (age) when, periods / ovulation, stops; 2
idea that this is, for non-surgical reason / CREDIT correct reference to absence of
due to decline in follicular activity; hysterectomy
IGNORE reference to HRT
Examiner's Comments
There were two parts to the term in (i) and
the mark tariff reflected this. Many
candidates lost marks by failing to explain
what the menopause actually was.
ii 2

idea that one population may have more /
fewer, women who, are unemployed /
smoke / have a higher BMI / AW;

idea that median not affected by, extremes
[ outliers

OR

mean is affected by, extremes / outliers /
anomalies;

median not affected by large numbers at
one age

OR

mean is affected by large numbers at one
age;

CREDIT reference to smoking,
unemployment, BMI, use or oral
contraception, heart disease risk factors,
ethnicity etc varying between populations

LOOK FOR idea that highest and lowest
ages can be very different (but the mid-
point will still be the same)

IGNORE ref to range

LOOK FOR larger numbers in one group
(e.g. early menopause) affect mean / do
not affect median

Examiner's Comments

In part (ii), although some good answers
were seen, many candidates simply
explained how the mean was calculated or
suggested it would be affected by the size
of the population. Most candidates ignored
the information given in the stem of Q6
concerning all the variables which would
affect age and which could differ between
populations. The most common correct
answers referred to outliers affecting the
mean but not the median.
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Mark Scheme

Question Answer/Indicative content Marks Guidance
b no / less, oestrogen / progesterone 2 Examiner's Comments

secreted;
This was synoptic with Unit 4 and the

(due to damage to) follicular cells; question was most commonly answered in
terms of cigarettes causing a drop in

no / less development of, endometrium / oestrogen production but no further detail

uterine lining was given in terms of the cells producing

OR the oestrogen or the knock on effect of low

FSH stays high; oestrogen in terms of the menopause.

idea of damaged oocytes destroyed;

Total 6
idea that 1
in cyclical HRT progesterone is not given CREDIT explanations using reverse
every day; argument
e.g. an implant would release hormones
continuously
Examiner's Comments
While many candidates answered this well,
some other responses were imprecisely
worded in terms of how progestin and
oestrogen were taken. The fact that
implants release hormones continuously
was the most common answer given.
Total 1
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i (in Africa) idea that people die younger but 2
DALY
is (still) high;
(Africa and North America) comment on ACCEPT idea that the DALYs are (fairly)
the magnitude of the difference in life close but there is a larg(er) difference in life
expectancy and DALY; expectancy
Use of data in support of either statement; CREDIT calculations e.g. (Africa) DALYs

(about) 18% less whereas life expectancy
(about) 32% less

OR

Life expectancy in Africa is 68% of that in
North America but DALYs are 81.7%

IGNORE references to raw data

Examiner's Comments

Part (i) required a careful consideration of
the data. Weaker candidates re-stated the
question and quoted figures without any
further comment.
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(due to) more, manual labour / agricultural
work

/ AW, in population;
idea that start working as (young) children;
more walking / poor foorwear;

lack of (sufficient) protein / vitamin C, in
diet;

IGNORE reference to more exercise or
active lifestyle (choice)

IGNORE general reference to malnutrition
IGNORE ref to aluminium (as this is linked
to osteoporosis)

Examiner's Comments

Many candidates were able to explain the
high DALY in terms of physical work from
an early age. Some candidates implied it
was a lifestyle choice to undertake more
physical exercise. Others drifted into a
discussion of low calcium or vitamin D -
forgetting that they were osteoarthritis
DALYs not osteoporosis.

osteoporosis, data / figures / AW, varies
with gender;
ref to effect of menopause;

ref to validity;

CREDIT idea that it will be higher in
females than males

DO NOT CREDIT if given as part of a list

Examiner's Comments

Most candidates were aware of the effect
of the menopause but fewer went on to link
this to differences in the incidence in males
and females. Some good references to
validity were seen but, as in previous
session, a list such as valid, reliable and
accurate was not credited.

Total
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10

T1 Refto HRT treatments containing
oestrogen and, progesterone / progestin;

T2 Ref to timing combinations (of
oestrogen and progestin);

T3 Ref to mode of delivery (of oestrogen
and protestin);

T4 Ref to oestrogen only HRT following
hysterectomy;

T5 Ref to phytoestrogens;

Risks
R1 (slight) increase in risk of, breast /
endometrial / ovarian cancer;

R2 (slight) increase in risk of, CHD /
strokes / DVT;

R3 example of named side effect of HRT;

Benefits
B1 prevention of, named symptoms of
menopause;

B2 prevent decrease in bone density /
reduce risk of, (hip) fractures /
osteoporosis;

B3 reduces risk of Alzheimer's if taken
before 65;

8 max

T1 CREDIT a reference to either or both
hormones

T2 e.g combined / continuous combined /
cyclical timings

T3 e.qg. pills / patches / IUD device /
pessary

T5 CREDIT named examples e.g.
isoflavones

IGNORE cervical cancer

R2 ACCEPT ref to MI, thrombosis,

R3 e.g. sickness / abdominal cramps /
weight gain / PMT symptoms

B1 e.g. hot flushes / anxiety / sleep
disturbance / memory loss

CREDIT REVERSE ARGUMENT as a risk
e.g. increases risk of Alzheimer's if taken
after 65

Examiner's Comments

This was one of the best answered
questions on the paper with candidates
displaying an extensive knowledge of the
topic. While this was an AO1 question and
intended to be accessible across the mark
range, good answers broke down the
requirements of the question and
discussed the options available for
treatments and then went on to discuss the
risks and benefits.
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Total

11

Statement Letter(s)

If this is enlarged it can lead B
fo difficulty in starting to
urinate or emptying a full
bladder.

Changes in this structure E
mean sperm can fail to
become motile.

Changes in this structure F
can lead to chromosome
abnormalities in sperm.

Changes in tissues here can G

lead to erectile dysfunction.

Any 2 from:

idea that nitrogen monoxide must be, lipid
soluble / hydrophobic

(explanation) it diffuses / AW, through the
cell surface membrane

binds to, receptor / AW, inside the cell
idea that second messenger is cyclic GMP
rather than cyclic AMP

Any 3 from:
Viagra acts as a competitive inhibitor (of
PDE-5)

idea that cyclic GMP, is not broken down /
lasts longer (in cells)

idea that blood vessels dilate, more / for
longer

idea that erection maintained for longer

ALLOW ‘Viagra forms an enzyme inhibitor
complex’ OR description ‘prevents the
formation of ESC’

Total
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