Homeostasis test – answers (note your answers should be in sentences not bullet points)

A certain student (mentioning no names) drinks several pints of mineral water during a night out one Thursday. Explain the responses that take place in Helen’s body. (3)

· the water potential of the blood becomes less negative.

· this triggers the pituitary to secrete less ADH

· this decreases the permeability of the distal convoluted tubule to water – which means less water is reabsorbed and more dilute urine is produced

A certain student (mentioning no names) wishing to increase their muscle bulk starts taking amino acid supplements to excess. Describe how urea is produced in the liver of Matthew. (3)

· the excess amino acids are deaminated.

· this produces ammonia

· which is converted to urea via the ornithine cycle

Describe the hormonal control of blood glucose in Aimee. (5)

· insulin and glucagon as the two hormones involved

· they are both secreted from the islets of Langerhans

· they work because there are hormone receptors in the membranes of target cells

· insulin stimulates the uptake of glucose (by facilitated diffusion) in liver cells

· insulin stimulates the conversion of glucose to glycogen in liver cells

· glucagon stimulates the conversion of glycogen to glucose

A certain student (mentioning no names) feeling a bit peckish decides to run to the pie shop. Describe the way Martin’s body controls his core temperature during this activity. Make reference to the schema – stimulus – receptor – co-ordinator – effector – response in your answer. (11)

· the stimulus is the increase in blood temperature

· this is caused by exercise/increased respiration/muscle contraction

· the increase blood temperature is detected by receptors in the hypothalamus

· the hypothalamus also acts as the co-ordinator

· the effectors are muscles of arterioles

· and sweat glands

· response to arteriole muscles stimulation is vasodilation

· which causes increased blood flow to the skin capillaries

· which causes increased heat loss by radiation

· response to sweat gland stimulation is increased sweating

· which causes increased heat loss by the latent heat of evaporation

Describe the reabsorption of sodium ions that occurs in the kidney tubule before the loop of Henle with reference to any structural adaptations of the tubule, which aid this process. (3)

· the reabsorption is by active transport in the proximal convoluted tubule (PCT)

· aided by microvilli in the cells of the PCT which increase surface area for absorption

· aided by large numbers of mitochondria in the cells of the PCT which provide ATP for active transport

· aided by presence of specific carrier proteins for sodium ions in the cells of the PCT

