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Salts not needed by the……………………. are left to pass on down the kidney tubule 
together with the…………………… and uric acid. So, these nitrogenous waste 
products, excess salts and water continue down the renal tube into the pelvis of the 
kidney. From here the fluid, now called…………………………, passes down the ureter 
to the bladder.

SUMMARY

Excretion is the removal of toxic materials and substances in excess of 
requirements from the body of an organism. The kidney excretes urea, excess 
water and excess minerals. This is done through ultrafiltration followed by 
selective reabsorption. This occurs in the nephron which is the structural and 
functional unit of a kidney.

KEY WORD

Ultrafiltration; a form of filtration that is aided by pressure, forex ample in the 
glomerulus

Lesson 8: Homeostasis

By the end of this lesson, you should be able to;

i) define homeostasis.
ii) explain the concept of osmoregulation.

Activity 8.1: Defining homeostasis

In this activity,you are to study the figure below and use it to define homeostasis.

How is the man in thepicture able to walk on a rope? 

Well, there are forces pulling him to fall on either sides of the rope. To avoid getting 
hurt, he has to resist falling and so he has to balance along the rope. In a similar way, 
there are factors that tend to pull conditions inside our bodies away from the normal. 
However, the body has a way of resisting these changes through homeostasis.
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Questions 

1. What does the path on the rope repesent in terms of homeostasis? 
2. How can you define homeostasis? 

The internal environment of the body is composed of tissue fluids, which surround cells. 
Homeostasis involves balancing the blood sugar level, salt level, water level, 
temperature and carbon dioxide concentration. Why is it important to maintain these 
conditions constant? 

Why is it important to maintain a constant internal environment? 

Osmoregulation 
 

Activity 8.1: Demonstrating the concept of osmoregulation using a 
cup of tea 

Materials you need 

Sugar, cup, clean water, tea spoon 

What to do 

i) Pour clean water into a cup up to a quarter the volume of the cup. Taste the 
water. 

ii) Add half spoonful of sugar into the water and stir. Taste again, how does the 
solution taste now? 

iii) Add more clean water to the cup until it is full. Taste the solution again. 
iv) Add some sugar little at time while steering until the solution tastes like it was 

in step (2) above. 

Questions 

1. What can you do to increase the concentration of sugar in tea? 
2. If the concentration of sugar in tea is too high, how do you lower it down? 

Just like in Activity 8.1 above, the concentration of salts and sugars in blood has to be 
maintained at a normal level. When blood concentration is low, more salts or sugars are 
taken into blood, or excess water is lost. 

When blood concentration is too high, the blood has to be diluted either by removing 
some sugars and salts, or taking up more water. This is achieved through the process of 
osmoregulation. 

Questions;  
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1. How can you define osmoregulation? 
2. Briefly explain how osmoregulation is related to homeostasis? 

SUMMARY 
Homeostasis is the maintenance of a constant internal environment of the body. 
Most of the cell processes are driven by enzymes whose performance is greatly 
affected by changes in pH, temperature, etc. It is therefore important to keep 
these conditions within the optimum levels. 

Osmoregulation is the process by which blood concentration is maintained 
constant. it is an example of homeostasis. 

 

Key words 

1. Tissue fluid; a colourless liquid that surrounds/bathes body cells. It arrives to 
cells through  blood capillaries and it is removed by lymphatic system. 

2. Internal environment; the immediate surrounds outside body cells. 

Lesson 9: Blood sugar regulation 

By the end of this lesson, you should be able to;  

 Explain how the liver regulates blood sugar level in the human body. 

Introduction 
 Regulation of blood sugar is an example of osmoregulation in the body. It takes place 
in the liver; The pancreas plays a big role as well in this process. Why is blood sugar 
regulation so important? Remember glucose is the main source of energy in the body 
(through respiration). Regulation of blood glucose prevents cells from running short of 
glucose in case its level drops. However, high glucose levels increase blood 
concentration and this results in excessive movement of water out of body cells. 
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Activity 9.1; in this activity, you are required to study the figure 
below about blood sugar regulation, and then answer the questions 
that follow. 

 

 

a) The two endocrine hormones, insulin and glucagon are produced by 
the…………………………. 

b) Which of these hormones is released during low blood sugar levels? 

c) Which of these hormones causes the liver cells to convert glucose to glycogen. 

d) What is the effect of insulin in 

i) Tissue cells 

ii) The liver 

e) With reference to the figure above, Complete the following passage by filling in 
the words provided in the box below, so as to come up with a meaningful 
description of blood sugar regulation. 

Liver cells,               glucose,                      glycogen,                          raises,                         high,   

When blood sugar level is ………………., for example after eating a heavy carbohydrate 
meal, the pancreas releases a hormone called………………………..into blood. When 
this hormone reaches the liver, it stimulates……………………  to take up glucose, 
convert it to glycogen and store the glycogen. It also increases uptake of glucose in all 
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tissue cells to be used in respiration. The blood sugar reduces thus restoring it back to 
normal 

When blood sugar level is low for example during fasting, the pancreas releases 
…………………………. Instead of ……………………… On reaching the liver, glucagon 
stimulates liver cells to convert some of their stored ……………………………………….. 
into glucose. This ………………………blood sugar thus restoring it back to normal 
levels 

Summary 
  If the level of sugar in the blood falls, the islets release glucagon into the 
bloodstream. Glucagon acts on the cells in the liver and causes them to convert 
some of their stored glycogen into glucose and so restore the blood sugar level. 
Insulin has the opposite effect to glucagon. If the concentration of blood sugar 
increases, insulin is released from the islet cells. When the insulin reaches the liver 
it stimulates the liver cells to take up glucose from the blood and store it as 
glycogen. Insulin has many other effects; it increases the uptake of glucose in all 
cells for use in respiration; it promotes the conversion of carbohydrates to fats 
and slows down the conversion of protein to carbohydrate.  

 

Self-Check questions 

1. The term antagonistic hormones is used to describe two hormones having 
opposite effects in the body, briefly explain why insulin and glucagon may be 
termed as antagonistic hormones. 

2. Briefly Describe the homeostatic events that take place; 

o after eating a heavy meal of posho and beans. 
o during a prolonged period of fasting 

3. A Patient of diabetes mellitus faces a problem of blood sugar balance, his/her 
body is unable to produce insulin. Externally made Insulin is normally given to 
him/her in form of injections. 

a). Which organ in the body is likely to malfunction as a result into diabetes mellitus. 

b). Explain to a patient of diabetes mellitus why he/she needs  to take the insulin 
injection 15 to 30 minutes before eating  a meal. 
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Key words. 

1. Endocrine hormone; a chemical substance released into blood and has effect 
on activity of cells in a particular organ/tissue  

2. Islets cells; also known as islets of Langerhans, these cells are located in the 
pancreas and responsible for secretion of insulin and glucagon  

3. Insulin; a hormone produced from beta cells of islets of langerhans in  the 
pancreas 

4. Glucagon; a hormone produced by alpha cells of islets of Langerhans in the 
pancreas 

Lesson 10: The mammalian skin 

By the end of this lesson you should be able to 

 List the parts of a mammalian skin. 

 Describe the functions of the skin. 

Introduction 

The skin is the most extensively distributed tissue all over the body of mammals. Your 
entire body is covered up the skin. 

 

Structure of the mammalian skin. 

Take a close look at your skin on one of your hands.  

Which structures can you observe? 

Activity 10.1; Study the figure below and answer the questions that follow.  
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a) The skin consists of two main layers. Can you identify them? The thin outer layer 
called………………….. and the inner thick layer called the …………………… 

The epidermis is made up of three sub layers; Malpighian, granular, and cornified 
layers.

b). Identify the structures found in the dermis layer
c). Complete the following sentences by filling in the most suitable word in order to 
form a meaningful sentences. Choose a suitable word from the figure given above.

i) The ………………. extend from the dermis through the epidermis. They arise from 
hair follicles in the dermis. 

ii) The…………………….. secretes an oily substance called sebum which softens the 
cornified layer and prevents it
from cracking. The oil also provides water proofing to the skin.

iii) The……………………… perceive external stimuli and transport impulses to the 
central nervous system.
iv). The……………………………. are coiled tubular glands located in the dermis. They 
excrete sweat, which is released out of the skin through the …………………….
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Functions of the skin 

Activity 10.2; In this activity, match each feature of the skin in box A, 
with a corresponding skin function in box B, that feature is involved 
in. A statement in each box may be used more than once. 

                          

                                     

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Box B; functions of skin 

1.To protect the tissue below it from 
mechanical damage, bacterial and 
viral infections. 

 

2. It prevents excess loss of water 
from the body. 

 

3. It acts as a sense organ and it is 
sensitive to pain, touch and heat and 
this helps the organism to 

be aware of its environment. 

4. It helps to keep the body 
temperature of endothermic 
organisms constant. 

 

5. It synthesizes vitamin D in 
presence of sunlight. 

 

6.It acts as an excretory organ. It 
excretes sweat, which contains urea, 
water and excess salts 

7. insulates the body against 
excessive heat loss 

Box A; Features of skin 

 

A. Cornified layer composed of 
dead cells 

 

 

B.  Presence of sweat gland in the 
dermis 

 

C.  Has erector pili muscles which 
can contract or relax to adjust 
position of hairs 

 

D.  Contains a pigment called 
melanin which absorbs sunlight   

E. Presence of fat layer under the 
skin  

 

F.  Presence of nerve endings in 
the dermis 

G. Cornified layer is covered with 
oily substance called sebum 
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Temperature regulation by the mammalian skin. 

Temperature regulation is a process of maintaining the temperature of the organism 
within narrow ranges, which favour body activity, and ensures optimum activity of 
body enzymes.  

Organisms that can maintain a constant body temperature irrespective of the changes 
in environment are called endothermic/Homoithermic animals. Those that are not able 
to do so, and their temperature changes with that of the environment are called 
ectothermic/poiklothermic animals. All mammals are endothermic animals 

During cold weather; the erector pili muscles contract, this causes hairs on the skin 
surface to stand upright and trap a layer of air between them, this layer of air insulates 
the body thus reducing heat losses to the surrounding. 

During hot weather, the erector pili muscles relax, causing hairs to lay flat along the 
skin surface, no air layer is trapped as a result. This reduces insulation thus more heat is 
lost to the surrounding. 

Sweat is secreted and released by sweat glands through sweat ducts, the sweat 
evaporates along the skin surface. The heat required to evaporate the sweat is removed 
from the body, thus resulting in cooling of the body. 

Note; temperature regulation is not done by the skin alone; many other events occur in 
the body to ensure that temperature is maintained generally constant. 

Other events that occur during temperature regulation include 
a) In cold weather 

- The metabolic activity of the liver increases to produce energy in form of heat. 
- Shivering. This is the rhythmic contractions of the skeletal muscles. It results into 
production 
           - Blood vessels near the skin constrict in the process called vasoconstriction   to 
reduce on the blood reaching the skin. This reduces heat loss. 
- sweat product stops/reduces to minimize heat losses through evaporation 
-  Small animals like the mouse undergo hibernation where they dig holes and live deep 
in them to reduce heat loss of heat energy. 
b) in hot weather;  

- The metabolic rate of the body reduces to reduce on the amount of heat 
produced. 

- Vessels dilate(vasodilation) and allow more blood to reach the skin surface in 
order to lose heat to the surroundings by radiation. 

Exercise 
 1. Describe how the skin is suited to perform its functions.  
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2.What is the function of sebum in the skin 
3.The figure below shows a section through the mammalian skin,

a).  Name the parts labelled  I to IX
b) Briefly describe what happens parts I and III during cold weather.
c) Name the part that;

i).  enables you to feel pain
ii) secretes sweat during hot weather 

iii) Insulates the body to reduce heat losses

Summary
The mammalian skin is mainly made up of two layers; the epidermis and the 
dermis. The epidermis is further divided in three layers, the cornified layer, 
granular layer and Malpighian layer. The dermis contains, blood vessels, 
capillaries, nerve endings, hair follicles, sweat glands, sebaceous glands.
A layer of fat is normally found under the dermis of the skin.

Functions of the skin include; 
- protection of the tissue below it from mechanical damage, bacterial and viral 

infections.
- prevention of excess loss of water from the body.
- It is a sense organ 
- synthesis of vitamin D in presence of sunlight.
- It acts as an excretory organ. It excretes sweat, which contains urea, water and 

excess salts.
- it helps in regulating body temperature
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