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Organisms respond to changes in their internal and external environments — A2 Biology

1.

No.2

E’ Glutamate is a neurotransmitter involved in the transmission of nerve impulses from
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pain receptors to the brain. Ziconofide is a drug that can reduce severe, constant
pain. Ziconotide blocks the calcium ion channels at some of the synapses which use
glutamate.

The transmission of glutamate at synapses is similar to that of acetylcholine.

Explain how ziconotide reduces severe, constant pain.
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Ziconatide is a polypeptide and acts on synapses in the spinal cord. Scientists
investigated the effectiveness of ziconotide in redtﬂg_gt_ay_e_[e, constant pain.

Ziconotide was injected into each patient’s cerebrospinal fluid that bathes the brain
and spinal cord. Patients recorded the intensity of their pain using a statistically

—

valid scale. —

Suggest two reasons why the patients had ziconotide injected into their g_er_gp;gmﬂwal
[2 marks]
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El Ziconotide was injected at 3 ng kg~ h™" for 8 days into each patient.

1ng=1x10°g
Calculate the total mass in grams of ziconotide m;ected after 8 days mtuatlent with
abodymassof 82kg % s —> qx.go—- 3
Body mass = S2KGXT 6/ mﬁ
Show your working. b(j
[2 marks]
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E When the patients recorded the intensity of pain, suggest two reasons why it was
important to use a statistically valid scale.

[2 marks]
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Describe and explain how three features of the cells in the proximal convoluted tubule

allow the rapid reabsorption of glucose into the blood.
[3 marks]
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Antidiuretic hormone (ADH) binds to V receptors found in cell-surface membranes in
two parts of a nephron.

Name the two parts of a nephron where V receptors are found.

[1 mark]
Cou.e@ﬁés 6&4&4
V receptors only bind with ADH.
Suggest and explain why.
[2 marks]
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E A decrease in blood pressure stimulates the release of ADH.

Give the location of the receptors that detect a decrease in blood pressure and
explain how the release of ADH will affect blood pressure.
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