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Name:

1  The wall of the small intestine is highly folded to form villi. Between the villi are infoldings known
as crypts of Lieberkihn.

Fig. 1.1 is a diagram of a section through a single villus and a crypt of Lieberkihn.
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Fig. 1.1

Fig. 1.1 shows that the epithelium of the villus contains mainly goblet cells and cells known as
enterocytes. Both cell types have microvilli on the apical surface (surface facing the gut lumen).
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Goblet cells are involved in the production of mucus.

Enterocytes are adapted for the absorption of the soluble products of digestion. These products
enter the circulatory system.

(a) Astudent incorrectly stated that an enterocyte has many cilia on its apical surface.

Explain the difference between a cilium and a microvillus.

(c) In Fig. 1.1, blood vessel X delivers blood to the capillary network of the villus, where tissue
fluid is formed. Some of the fluid passes back into the capillaries and then into the venule.

(i) Blood vessel X receives blood from an artery.

Name the type of blood vessel represented by X.
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(d) Inresponse to the presence of compounds in the gut lumen, enteroendocrine cells synthesise (i) Paneth cells are formed following the mitotic division of an intestinal stem cell during a
and release peptides (short chains of amino acids) that are cell-signalling molecules. One of cell cycle.

these cell-signalling molecules is known as GLP-1.
Complete the cell cycle shown in Fig. 1.3 by naming, in sequence, the stages of mitosis.

GLP-1 initiates a number of responses in different body cells. Some of these responses include:

* theincrease in release of the hormone insulin from cells in the pancreas names of stages of mitosis

e the decrease in release of acid from cells in the stomach. | S NG S
interphase

Outline, in sequence, the main stages involved in the process of cell signalling by GLP-1.

mitosis

cytokinesis

................................................................................................................................................... Fig. 1.3
(1]

(ii) One of the functions of a Paneth cell is to synthesise and secrete peptides and proteins
[3] that act against pathogens in the gut lumen.

(e) Paneth cells, which are secretory cells, are located between intestinal stem cells at the base State and explain the evidence, visible in Fig. 1.2, which suggests that a Paneth cell:

of the crypt of Lieberkiihn, as shown in Fig. 1.1.
* s asecretory cell

A Paneth cell has a very different appearance to an intestinal stem cell. *  synthesises many peptides and proteins.

Fig. 1.2 is a transmission electron micrograph of @ Paneth Cell. | e

nucleus of adjacent
intestinal stem cell

nucleus

@ [Total: 14]
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The endocrine system and the nervous system both coordinate responses in mammals.

(a) Complete Table 5.1 to show the features of three cell-signalling molecules of the endocrine
system: antidiuretic hormone (ADH), glucagon and insulin.

Use a tick (v) if the molecule has the feature and a cross ( X) if the molecule does not have
the feature.

Put a tick (v') or a cross ( X) in every box.

Table 5.1

feature ADH glucagon insulin

binds to receptors
on cell surface
membranes

results in molecules
moving from cells
into the blood

is secreted as a
result of detection by

osmoreceptors
(3]
(b) The endocrine system has a slower transmission speed than the nervous system.
Describe other ways in which the endocrine system and the nervous system differ.
............................................................................................................................................. [4]
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(c) The endocrine system and the nervous system can affect muscle function.

Fig. 5.1 shows a transmission electron micrograph of a longitudinal section of striated muscle
tissue that is in a relaxed state.

Fig. 5.1

(i) State the letter on Fig. 5.1 that indicates the length of a sarcomere.

(ii) State the letter on Fig. 5.1 that indicates a region where actin and myosin overlap.

(iii) Describe and explain how the region labelled D on Fig. 5.1 changes during
muscle contraction.
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9 (a) Fig. 9.1 shows a longitudinal section of a human kidney.

Fig. 9.1

Name the regions of the kidney labelled X and Y in Fig. 9.1.

D USSR
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(2]
(b) A biosensor can be used to measure the concentration of glucose in urine.
Outline how a biosensor measures the concentration of glucose in urine.
[4]

[Total: 6]




