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	Effort
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Human Biology

	Unit F225


	Weekly Learning Package – week 1

	Year:
	13

	Module:
	Module 3– Homeostasis

	Outcomes:
	· discuss the importance of homeostasis in humans in maintaining a dynamic equilibrium of normal body constants (set points); 

· explain, with the aid of diagrams, the principles of homeostasis in terms of receptors, effectors and negative feedback; 

· outline the role of the autonomic nervous system in homeostasis; 

· describe how body temperature is controlled with reference to the roles of the peripheral temperature receptors, the hypothalamus and the effect of thyroxine on metabolic rate; 

· interpret data and flow diagrams that illustrate the principles of homeostatic mechanisms; 




	Task
	Completed

	· Read pages 238 - 241
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. The control of body temperature is an important part of homeostasis. The accepted value for human body temperature is 37° C. Body temperature does not vary significantly despite extreme variations in environmental temperature in different parts of the world. 

(a) Explain why body temperature must be kept close to 37° C in humans.
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(3) 
(b) An experiment was carried out to investigate how quickly humans can adapt to high environmental temperatures. A group of fit volunteers was subjected to repeated sessions of exposure to high temperature over a period of 9 days. 

· Body temperature was measured using a temperature probe inserted into the ear. 

· Sweat loss was estimated by measuring the loss of body mass during the period of heat exposure.

· The time between the start of exposure to the high temperature and the onset of sweating was also measured.

(i) Explain why measuring body temperature in the ear rather than in the mouth or at the skin surface gives a more accurate value.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(2) 
(ii) Suggest why measuring loss of body mass will only provide an estimate of the loss of water due to sweating.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(2) 
(c) Fig. 5.1 shows the results of the investigation over the nine day period.
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Fig. 5.1 (a) shows the mean mass lost due to sweating.
Using the information in Figs. 5.1 (a), (b) and (c), suggest how the body responds when exposed to high temperatures over a nine day period.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(4)

(d) Two of the volunteers in the original group withdrew from the experiment on the advice of the medical supervision team. This was because they had failed to adapt successfully to repeated exposure to high temperatures. Suggest what signs and symptoms may have been recorded by the medical supervision team that resulted in the two volunteers being advised to withdraw from the experiment.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(3)

Thyroxine is a hormone secreted by the thyroid gland. Thyroxine has many important functions inthe human body. One function is the control of metabolic rate. 

 (a) Fig. 4.1 shows how the secretion of thyroxine is controlled.
[image: image15.png]sciengée




Using the information in Fig. 4.1, explain how excessively high blood concentrations of thyroxine are prevented by negative feedback.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(3)

(b) One effect of an increase in blood thyroxine concentration is to increase the numbers of mitochondria present in some cells.

State and explain the long-term effect on the body of increasing the number of mitochondria present in cells.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(3)

(c) One method of diagnosing an underactive thyroid involves measuring the concentration of TSH in blood samples and comparing these to the normal range.

TSH can be detected in a blood sample using an enzyme-linked immunosorbent assay (ELISA). The steps in carrying out an ELISA are illustrated in Fig. 4.2.
[image: image16.jpg]gy sy




The breakdown of the chemical by the enzyme produces a change in colour, which indicates the presence of TSH in the sample. Differences in colour intensity can be used to assess the concentration of TSH in the sample.

(i) Complete the following passage that describes in detail how the ELISA works.

TSH consists of two protein chains that are modified in the ……………………………… of 

the cells of the anterior pituitary to form a glycoprotein. The TSH in the blood sample acts 

as an ……………………………… and binds to the ……………………………… region of 

the antibody. The second antibody binds to the TSH. The chemical added in the final 

stage of the procedure acts as the ……………………………… for the enzyme attached 

to the second antibody. This chemical binds to the ………………………………………… 

of the enzyme to form an ……………………………………………………………..


(6)
 (ii) Suggest why it is important to rinse out the well between each stage of the procedure.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ June 10 Q4












(2)

Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student[image: image17.png]
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Human Biology

	Unit F225


	Weekly Learning Package – week 2

	Student name:
	

	Year:
	13

	Module:
	Module 3– Homeostasis

	Outcomes:
	· explain the technique for, and the importance of, measuring core body temperature; 

· describe the causes and consequences of hypothermia and explain how it is treated (HSW6a); 

· describe the causes and consequences of hyperthermia and explain how it is treated (HSW6a).


	Task
	Completed

	· Read pages 242 - 243
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science
	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1 Phenylketonuria (PKU) is a genetic disease which results in the appearance of excessive amounts Following the prolonged period of extreme cold weather in the winter of 2009–2010 in the UK,several experts predicted a rise in the number of deaths due to hypothermia.

(a) State precisely what is meant by the term hypothermia.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________














(2)

 (b) Complete the following table to distinguish between moderate and severe hypothermia.

 The first row has been completed for you.
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(2)

(c) The impact of winter on mortality is measured by calculating a figure for excess winter mortality (EWM). This figure is calculated by comparing deaths occurring from December to March with the average number of deaths at other times of the year. In the winter period of 2008–2009, the EWM figure in the UK was 36 700. This was an increase of 49% compared to the EWM for the previous year (2007–2008).

(i) Calculate the EWM for the year 2007–2008.

 Show your working. Give your answer to the nearest whole number.

Answer = _____________________________ deaths(2)
(ii) A lowering of body temperature can result in an increase in blood viscosity and a rise in blood pressure. Suggest why these clinical signs mean that elderly people are more at risk of dying from hypothermia.
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ Jan 12 Q6












(4)

Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 
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Human Biology

	Unit F225


	Weekly Learning Package – week 3

	Student name:
	

	Year:
	13

	Module:
	Module 3– Homeostasis

	Outcomes:
	· outline the role of the pancreas as an endocrine gland; 

· describe, with the aid of diagrams and photographs, the structure of an islet of Langerhans; 

· explain how blood glucose concentration is regulated by negative feedback control mechanisms, with reference to insulin and glucagon; 




	Task
	Completed

	· Read pages 244 - 245
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. Fig.1.1 is a photomicrograph in which the white areas show damage to the endocrine tissue in a person with Type 1 diabetes mellitus. The dark areas contain cells which release digestive enzymes. These cells are unaffected by Type 1 diabetes mellitus.
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(a) Name the organ from which the tissue sample was taken and name the cells which would normally be found in the white areas.

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

(3)
(b) People with Type 1 diabetes mellitus control their blood glucose concentration by injecting the hormone insulin. Insulin is transported to its target tissues by the blood plasma.

Describe the effect of insulin on its target tissues.

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________ 















(5)

(c) Human placental lactogen (HPL) is a hormone released during pregnancy. 

· HPL decreases the sensitivity of maternal tissues to insulin.

· HPL results in an increase in maternal blood glucose.

· HPL stimulates the breakdown of fats and the release of fatty acids.

A study was carried out to investigate the effect of increasing blood glucose concentration on insulin secretion in a large sample of pregnant and non-pregnant women. 

[image: image23.png]Fig. 1.1



Fig. 1.2 summarises the results of this study. The data points on the graph are drawn with error bars.

(i) State what each data point represents and suggest what the error bars indicate about the data.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

(2)
 (ii) Using Fig.1.2, compare the response to rising levels of blood glucose in pregnant and non-pregnant women.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

(3)
(iii) The effects of HPL on maternal glucose metabolism are advantageous to the fetus.  Suggest an advantage to the fetus and give a reason for your suggestion.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

(2)
(d) HPL can result in pregnant women displaying some symptoms of diabetes. This condition is referred to as gestational diabetes mellitus. Type 2 diabetes mellitus is becoming increasingly common in the UK population.  Discuss the similarities and differences between Type 2 diabetes mellitus and gestational diabetes mellitus.

similarities _______________________________________________________________________

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

differences ______________________________________________________________________

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  June 11 Q1












(5)

2. One feature of homeostasis in humans is the maintenance of blood glucose concentration within a relatively narrow range. The range is normally between 82 and 110 mg dL–1. 

(a) Describe how blood glucose concentration is regulated in humans and explain why glucose concentration needs to be maintained within a narrow range. In your answer you should give a balanced account of the mechanism of blood glucose regulation and the reasons for preventing glucose concentrations from becoming too high or too low.
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  















(10)

(b) The United Kingdom’s Foresight Programme is operated by the Government Office for Science. The aim of the programme is to model future trends so that effective strategies can be developed and implemented. 
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One area that has been investigated is obesity. Some of the data used in the model to assess the impact of future trends in obesity in males aged between 21 and 60 years is shown in Table 2.1 and Fig. 2.1, below
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Table 2.1, below, shows the relative risk of developing type 2 diabetes for a given BMI group.The data are for males aged between 21 and 60 years.
Fig. 2.1, on the insert, shows how the proportion of the male population (aged between 21 and 60 years) in each BMI group is predicted to change.  In Fig. 2.1, the ‘zone’ on either side of the plotted lines represents the ‘confidence limits’ of the data. 

(i) In the period between 1993 and 2003, which BMI categories show the most reliable data? Give a reason for your suggestion. 

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  















(2)

(ii) Describe what happens to the confidence limits between 2003 and 2050 for data in the BMI category 25–30. Suggest a reason for the pattern you have described. 

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  















(2)

(iii) What evidence is there in the data in Fig. 2.1 and Table 2.1 to support the prediction that type 2 diabetes will become increasingly common? 

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________  















(3)

(iv) Identify two problems with the presentation of the independent variable in Table 2.1 and its use in Fig. 2.1. 

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  















(2)

(c) Certain types of food, when eaten regularly, can increase the risk of developing type 2 diabetes. To reduce this risk, health professionals recommend eating foods with a low glycaemic index (GI).

The GI of a food is a measure of how much the blood glucose concentration is increased after the food has been eaten. Glucose has a value of 100 and the GI value of other foods is given as a percentage of this.

Another useful measure is the glycaemic load (GL) of a food. This takes into account both the GI and the portion size (mass) of the food eaten. The GL can be calculated using the formula given below. 
[image: image26.png]Table 2.1
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(ii) Foods with a low glycaemic load (GL) may also reduce the risk of developing cancer of Using the information in Table 2.2, suggest why foods with a low GL may reduce the risk the colon.of developing cancer. 

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ Jan 13 Q2












(2)

Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student[image: image27.png]Gl

GL= 1o x mass of digestible carbohydrate per serving

100

(i) Use the formula for GL to complete Table 2.2 below.
Give each answer to the nearest whole number.

Table 2.2
Food type 6l Mass of Mass of 6L
(glycaemic | carbohydrate |  digestible | (glycaemic load)
index) | perserving | carbohydrate
(9) (9
Basmati rice 58 150 38
Brown rice 66 150 21
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Human Biology

	Unit F225


	Weekly Learning Package – week 4

	Year:
	13

	Module:
	Module 3– Homeostasis

	Outcomes:
	· define the term excretion; 

· explain the importance of removing nitrogenous waste products and carbon dioxide from the body; 

· describe, with the aid of diagrams and photographs, the gross structure of the kidney and the detailed structure of the nephron with the associated blood vessels; 

· interpret diagrams and photographs showing the histology of the kidney in section; 

 


	Task
	Completed

	· Read pages 248 - 249
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science
	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. Most nitrogenous waste is excreted from the body dissolved in urine. There are several compounds present in urine that are classed as nitrogenous waste such as uric acid, creatinine and ammonium ions.

Table 6.1 shows the effect on the composition of a person’s urine after consuming one of two diets, one diet low in protein and one diet high in protein. Both diets contained the same energy content.
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(a) (i) Name substance X.
_______________________________________________________________________________  















(1)
(ii) Calculate the percentage difference in the mass of substance X in the urine of a person consuming a diet high in protein compared to the mass of substance X in the urine when consuming a low protein diet.

Show your working. Give your answer to two decimal places.

 Answer = ____________________________ % (2)

(b) Explain why an increase in the amount of protein in the diet leads to an increase in substance X in the urine.

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________














(4)

(c) The effects of high protein and low protein diets on the total mass of nitrogenous waste in urine were compared. The energy content of the two diets was the same. Energy content was a control variable to ensure the validity of the investigation.

Suggest a biological reason for keeping the energy content of the two diets the same.

________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________














(2)

(d) One form of diabetes can result in a decrease in the concentration of nitrogenous waste in urine. Identify this form of diabetes and explain why it results in a decrease in the concentration of nitrogenous substances in urine.

________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________














(3)

(e) The lungs also function as an excretory organ. Identify one non-nitrogenous waste product excreted by the lungs and the metabolic pathway from which it is produced.

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
June 11 Q6












(2)

2. Breakdown of alcohol in liver cells reduces the amount of pyruvate available for conversion to glucose by gluconeogenesis. This reduces the amount of glucose produced by the liver to maintain glucose levels.

(i) State two ways by which pyruvate can be produced in liver cells.

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________














(2)

(ii) Suggest why Type 1 diabetics are advised not to drink alcohol unless they eat at the same time.

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________














(2)

(c) Fig. 4.1(a) shows how mortality due to alcohol related events changes with age.

Fig. 4.1(b) shows how the causes of alcohol related deaths change with age over the same time period.
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(i) Using the information in Fig. 4.1(a) and Fig. 4.1(b), suggest why the percentage of deaths due to alcohol related events, such as road traffic accidents, declines with age even though the number of deaths due to alcohol increases.

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________














(2)

(ii) Using Fig. 4.1(b), compare the pattern of alcohol related deaths in the age groups 15–24 and 55–64 years.

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
June 12 Q4(b-c)











(4)

Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student[image: image32.png]HOCH, H
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Human Biology

	Unit F225


	Weekly Learning Package – week 5

	Student name:
	

	Year:
	13

	Module:
	Module 3– Homeostasis

	Outcomes:
	· ultrafiltration and selective reabsorption in the kidney resulting in the production of urine; 

· explain, using correct water potential terminology, the function of the kidney, hypothalamus and pituitary gland in the control of water balance; 

· describe the roles of ADH and cyclic AMP in the movement of aquaporins to the cell surface (plasma) membrane of cells in the collecting duct; 




	Task
	Completed

	· Read pages 250 - 253
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. The kidney is responsible for the removal of nitrogenous waste from blood plasma.  Fig. 1.1 shows a photomicrograph of a section through the cortex of the kidney and a simplified drawing of some of the structures.
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(a) Identify the structures labelled A to C in Fig. 1.1.

A ___________________________________________________________________________

B ___________________________________________________________________________

C ___________________________________________________________________________(3)

(b) Nitrogenous waste is removed from blood plasma by the process of ultrafiltration. Describe how the process of ultrafiltration takes place in the kidney and describe how structures in the kidney are adapted to allow ultrafiltration to occur. 

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________ 

(7)
(c) One method of assessing kidney function is to determine the glomerular filtration rate (GFR). 

The GFR is the volume of fluid that is filtered out of the blood per minute.

· Inulin is a polysaccharide that is used to determine the GFR.

· Inulin is removed completely from blood plasma by ultrafiltration. 

· Inulin is not reabsorbed.

· Inulin is not secreted into the kidney tubules.

Inulin is given intravenously. The blood plasma concentration of inulin is then measured and urine samples are collected. The GFR can be determined from the concentration of inulin in a known volume of urine.  An inulin molecule is composed of a chain of 32 monosaccharide units. Fig. 1.2 shows the structure of insulin.
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(i) Name the bond joining the monosaccharide units in a molecule of inulin.

 ________________________________________________________________________________ 

(1)
(ii) Suggest two properties of the inulin molecule that make it suitable for use in determining the GFR.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________ June 10 Q1(a-c) 











(2)
2. One important function of the kidney nephron is selective reabsorption. This involves the rapid transfer of water across cell surface membranes. The rapid transport of water requires the presence of protein channels known as aquaporins.
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 Fig. 3.1 is a diagram of a nephron.
(a) With reference to Fig. 3.1, complete the table by inserting the correct letter for each description.
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(5)

(b) The action of antidiuretic hormone (ADH) on cells, such as cells of the nephron, has been investigated using a technique known as confocal laser microscopy.

The technique is carried out as follows:

· cells are mixed with a fluorescent ‘marker’ which attaches to aquaporins on vesicles in the cytoplasm

· cells are treated with ADH

· cells are examined using a confocal laser microscope

· the position of the aquaporins can be identified from the location of the fluorescent markers.

It was observed that, following treatment with ADH, most of the fluorescent markers were found in the region of the cell surface membrane rather than in the cytoplasm. In the absence of ADH, most fluorescent markers were observed in the cytoplasm. Describe the feedback mechanism which leads to the release of ADH and explain how the action of ADH on cells enables it to control levels of water in blood plasma. In this question, you should use the experimental observations described in support of your answer.

 ________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
(9)
(c) By regulating levels of water in blood plasma, ADH is also involved in the control of the concentration of ions such as sodium. Hyponatraemia is the term used to describe the situation where the concentration of sodium ions in blood plasma is too low. One of the commonest causes of hyponatraemia is inappropriate ADH secretion (IADH).

 IADH can be caused by some drugs, including MDMA (ecstasy).

 (i) Suggest why IADH can cause hyponatraemia.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
(2)
(ii) MDMA has been classified as a class A drug under the ‘Misuse of Drugs Act 2005’, along with other drugs that modify brain function, such as heroin. Suggest two biological reasons why MDMA was classified as a class A drug.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________ Jan 11 Q3












(2)
Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 
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Human Biology

	Unit F225


	Weekly Learning Package – week 6

	Year:
	13

	Module:
	Module 3– Homeostasis

	Outcomes:
	· explain how changes in the chemistry of urine may indicate a malfunction in the control of blood glucose and water balance; 

· outline the differences between diabetes mellitus and diabetes insipidus. 

· outline the homeostatic functions of renin (angiotensinogenase) and erythropoietin in the kidney (details of the rennin-angiotensin pathway are not required); 
· outline the causes of kidney failure and describe how it is diagnosed;

· explain why renin and erythropoietin production changes in diseased kidneys and suggest why kidney failure may be associated with cardiovascular disease; 




	Task
	Completed

	· Read pages 254 - 255
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. Blood pressure is regulated in several ways. One mechanism involves renin (angiotensinogenase).

 The role of renin in regulating blood pressure is outlined in Fig. 5.1.

(a) Using the information in Fig. 5.1, explain why control of blood pressure is an example of homeostasis.

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
 (6)
(b) Aldosterone is a steroid hormone which is produced by the adrenal cortex. Release of aldosterone stimulates an increase in the reabsorption of sodium ions in the kidney.

(i) Suggest the precise location of the receptors for aldosterone in the kidney.

________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
 (2)
(ii) Explain why an increase in the reabsorption of sodium ions causes an increase in blood pressure.

________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
 (2)

(c) Angiotensinogen is a polypeptide consisting of 452 amino acids that is produced by liver cells.

· Renin acts on angiotensinogen to produce angiotensin 1.

· Angiotensin 1 consists of a chain of 10 amino acids.

 A student wrote a short passage describing the action of renin on angiotensinogen.
Unfortunately, four of the terms used by the student in the passage were used incorrectly.

 In the table below, identify the terms which were used incorrectly and insert a more appropriate term in the box provided. The first one has been done for you.

(d) Fig. 5.1, on page 20, shows that angiotensin 1 is converted to angiotensin 2. Angiotensin 2 binds to calcium ion channels on smooth muscle cells causing the cells to contract. Suggest how the binding of angiotensin 2 initiates smooth muscle contraction.

________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________ June 12 Q5












 (2) 

(d) Using inulin to determine the GFR is expensive. As an alternative, the GFR can be estimated from the blood plasma concentration of a substance called creatinine. Creatinine is a breakdown product of creatine phosphate, a substance found in muscle cells.  Fig. 1.3 shows the relationship between plasma creatinine concentration and the GFR.


(i) In normal kidney function, the GFR range is between 90 and 150 cm3 min–1.

 Estimate the normal range of plasma creatinine concentration using Fig. 1.3.

 Range = ________________________________(2)

(ii) Suggest why measuring the plasma creatinine concentration can only give an estimate of the GFR.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________ June 10 Q1(d)











 (2)
Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
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Human Biology

	Unit F225


	Weekly Learning Package – week 7

	Year:
	13

	Module:
	Module 3– Homeostasis

	Outcomes:
	· outline the treatments available to maintain kidney function in kidney disease (HSW6a, 6b); 

· describe the mechanisms of haemodialysis and peritoneal dialysis in the treatment of kidney failure (HSW6a, 6b); 

· interpret diagrams and photographs of the apparatus used for haemodialysis; 

· outline the use of recombinant erythropoietin (RhEPO) in kidney failure and dialysis (HSW6a); 

· discuss the advantages and disadvantages of the use of kidney transplants as an alternative to dialysis in the treatment of kidney failure (HSW6a, 7c); 

· discuss the practical and ethical issues involved in the use of donor organs for kidney transplants. 


	Task
	Completed

	· Read pages 256 - 259

· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1.  When kidney function is severely impaired, renal dialysis may be necessary.  Outline the advantages and disadvantages of haemodialysis in the treatment of kidney disease.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________ June 10 Q1(e)











 (4)

2. One way of treating a patient with kidney failure is to use haemodialysis.  Fig. 4.1 is a simplified diagram of a haemodialysis machine.
(a) Describe and explain how the haemodialysis machine is used in the treatment of kidney failure.  In your answer you should make clear the roles of the structures labelled A, B, C and D in Fig. 4.1. 

________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________  

(10)
(b) Patients on haemodialysis are advised to limit their intake of foods that are high in phosphate. 

· Phosphate ions can combine with calcium ions to form mineral deposits which can build up in blood vessel walls.

· High levels of phosphate in the diet can lead to high blood pressure.

 Suggest why high levels of phosphate in the diet can lead to high blood pressure.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________  

(2)
(c) Clinical trials have been carried out in which sodium citrate is added to blood while a patient is undergoing haemodialysis. Suggest one advantage of adding sodium citrate to the blood of a patient on haemodialysis.  Explain the reason for your suggestion. 

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________  

Jan 13 Q4












(2)
3. Explain why genetically engineered EPO is often given to people on kidney dialysis.

________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________  

________________________________________________________________________________  

Jan 11 Q6(c)












(2)
Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
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