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1 (a) Fig. 1.1 shows a neurone forming three synapses with adjacent neurones.

synaptic cleft

A

B

C

Fig. 1.1

Name A, B and C.

A...............................................................................................................................................

B...............................................................................................................................................

C........................................................................................................................................... [3]

(b) Outline the role of structure A in synaptic transmission.

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ...................................................................................................................................... [3]
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(c) The drug nicotine has a similar structure to acetylcholine.

Suggest the effects on brain neurones of inhaling nicotine from a cigarette.

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ...................................................................................................................................... [2]

[Total: 8]
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2 (a) Hormones are secreted by endocrine glands.

Explain what is meant by the term endocrine gland.

 ..........................................................................................................................................  

 ..........................................................................................................................................  

 ..........................................................................................................................................  

 ...................................................................................................................................... [2]

(b) Fig. 5.1 shows the changes in concentration in the blood of follicle stimulating hormone
(FSH) and luteinising hormone (LH) during the first half of the menstrual cycle.
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Fig. 5.1

With reference to Fig. 5.1, describe,

(i) the changes that take place in the ovary during this time, as a result of the action of
FSH

  ..................................................................................................................................

  ..................................................................................................................................

  ..................................................................................................................................

  .............................................................................................................................. [2]

(ii) the role of LH.

  ..................................................................................................................................

  .............................................................................................................................. [1]
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(c) In preparation for in-vitro fertilisation (IVF), women are injected with FSH.
Explain why treatment with FSH is a necessary preparation for IVF.

 ..........................................................................................................................................

 ..........................................................................................................................................

 ..........................................................................................................................................

 ...................................................................................................................................... [2]

(d) The standard treatment with FSH and clomiphene (clomifene) causes significant
side-effects. Clomiphene occupies oestrogen receptors, blocking a negative feedback
mechanism.

(i) Explain briefly what is meant by negative feedback.

  ..................................................................................................................................

  .............................................................................................................................. [1]

(ii) Outline the feedback mechanism that is blocked by clomiphene.

  ..................................................................................................................................

  .............................................................................................................................. [1]

(e) Recently a so-called ‘mild’ treatment has been introduced in the hope of avoiding the
side-effects of the standard treatment. This treatment does not use clomiphene. Instead,
an antagonist to LH secretion is used.

The days in the first half of the menstrual cycle on which injections of FSH and
clomiphene are given in the two treatments are shown by asterisks (*) in Fig. 5.2.

2000 8 10 12 14
days from start of
menstrual cycle

** * * * * **FSH

antagonist to
LH secretion

** * * * * * * * *

 * * * * *

FSH

mild
treatment

standard
treatment

clomiphene

Fig. 5.2

(i) With reference to the concentrations of LH shown in Fig. 5.1, show, using an
asterisk on Fig. 5.2 when the antagonist to LH secretion should first be given.

Put your asterisk into the grey area on Fig. 5.2.  [1]
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(ii) Suggest why an antagonist to LH secretion forms part of the mild treatment.

 ..................................................................................................................................

............................................................................................................................... [1]

(f) The average dose of FSH given in the mild treatment is 1300 international units (IU),
compared with an average dose of 1800 IU in the standard treatment. This could lead to
the mild treatment being less effective.

The outcomes of an investigation into the two treatments are shown in Table 5.1.

Table 5.1

mild 
treatment

standard 
treatment

mean number of oocytes 
harvested per treatment cycle 6.7 8.5

mean number of embryos 
produced per treatment cycle 2.8 3.8

percentage of pregnancies 
resulting in live birth 43.4 44.7

With reference to Table 5.1, compare the effectiveness of the two treatments.

 ..........................................................................................................................................  

 ..........................................................................................................................................  

 ..........................................................................................................................................  

 ..........................................................................................................................................  

 ..........................................................................................................................................  

 ...................................................................................................................................... [3]

(g) FSH consists of two polypeptide chains which are encoded by genes on different
chromosomes.  The two genes, together with their promoters, have been inserted into
bacteria to produce the hormone used in fertility treatments.

Explain briefly why promoters need to be transferred into the recipient bacteria together
with the two genes for the FSH polypeptides.

 ..........................................................................................................................................

 ..........................................................................................................................................

 ...................................................................................................................................... [2]

[Total: 16]




