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OCR A2 Biology

3 Hormones

1
(a)
A first messenger is a hormone that travels in the blood from an endocrine gland to the target tissue. A second messenger is a molecule such as cAMP that transmits the signal inside the target cell, usually by activating enzymes.


(b)
Polypeptides cannot pass through the cell surface membrane. They are too large and are not soluble in phospholipids. Therefore, they cannot enter the cell.


(c)
The pancreas consists of two types of tissue. Most of it is enzyme-secreting cells that secrete their enzymes into ducts which carry them to the small intestine in the digestive system. Some parts of the pancreas contain alpha and beta cells that release glucagon and insulin respectively into the blood. These are the endocrine parts.

2
(a)
If blood glucose concentration rises too high, it is detected in the beta cells which release insulin directly into the blood. The insulin travels in the blood to the liver. It binds to membrane-bound receptors and causes increased absorption of glucose and conversion to glycogen. If the glucose concentration drops too low, this is detected by the alpha cells which release glucagon. The glucagon travels to the liver and binds to membrane-bound receptors. This causes the release of glucose from the stored glycogen. (Any three correct terms from: beta cell, insulin, membrane-bound receptor, glycogen, alpha cell, glucagon.)

(b)
High blood glucose concentration causes glucose to enter the beta cells. The glucose is used to produce ATP, which closes the potassium ion channels in the membrane. This allows potassium ion concentration to build up, depolarising the cell surface membrane and opening calcium ion channels. Calcium ions enter the cell and cause vesicles of insulin to fuse with the membrane and release the insulin into the blood.


(c)
Glucokinase acts as a glucose sensor — if the modified form is less sensitive to glucose concentrations, it will not respond until the concentration is higher. This means that insulin will not be released until the glucose concentration is higher than normal. Therefore, blood glucose concentration will be set at a higher concentration than is normal.

3
(a)
Type 1 diabetes is juvenile onset and is caused by the inability to make enough insulin. Type 2 diabetes is late onset and is caused by the inability to respond to insulin in the blood.

(b)
Lose weight, exercise regularly and monitor the intake of carbohydrates in the diet.


(c)
Treatment with stem cells is a cure rather than a treatment as the person does not need to inject insulin regularly. It may work out cheaper as there is no need to produce as much insulin.
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