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                                        EXCRETION 
Definition: it is the removal of waste product of metabolism from the body. 
 Metabolism or metabolic reaction: refers to chemical reactions taking place in 
the living cells in the body of an organism.  
IMPORTANCE OF EXCRETION 
Removes excess food materials from the body. 
Removes the unwanted products from the body which if allowed to accumulate would 
become toxic harmful to the body  
EXCRETORY PRODUCTS 
There are two forms of excretory products  

1. Nitrogenous excretory products. 
2. Non- nitrogenous excretory products.  

Nitrogenous excretory products. 
These are excretory products that contain nitrogen eg. Urea. Ammonia, Trimethyl 
amine oxide, Uric acid etc  
Non-nitrogenous excretory products.  
These are excretory products which don’t contain nitrogen e.g excess water, excess 
salt and carbon dioxide.  
The table below shows the nitrogenous products common organisms 
Organism Habitat Excretory products  Excretory Organ 
1. Fish  Aquatic  

. Fresh water  

. Sea water  

 
Ammonia  
Trimethylamine 
oxide  

 
kidney 

2. Insects  Land (Terrestrial ) Uric acid  Malphigian tubules  
 

3. Mammals  Land  Urea  Kidney 
 

4. Amphibians  Land  Urea  Kidney  
Water  Ammonia  

 
The excretory products of man are passed out through the following ways.  

1. Through urine containing excess water, urea and excess salt : this is excreted 
by the kidney.  

2. Through sweat containing water, excess salt and urea, this is excreted by the 
skin.  

3. Through exhaled breath containing mainly CO2and some H2O, this is excreted 
by the lungs.  
THE KIDNEY  

Externally the kidneys are reddish brown in colour and bean shaped. 
They are located in the lower abdomen of the body 
They receive – a rich blood supply from the renal artery. i.e branch of aorta.  
Blood from the kidney return to the venacava and to the heart through the renal vein.  
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Diagram showing the location of kidney in the body.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Internal structure of the kidney 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Internally the kidney consists of three major regions 
(i) Cortex  is an outer most region which covers ¾ of the kidney.  
(ii)The middle part (medulla) 
(iii) an inner most part called pelvis which extends into structures called pyramids. 
Passing through all the three regions are small tubes called nephrons .  
Each kidney consists of about ( 1-2) million nephrons.  
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THE NEPHRON 
This is the functional unit of the kidney. It performes 2 functions in the body. 

1. Excretion 
2. Osmo- regulation  

In its excretory function a nephron purifies blood passing through it by 
extracting and removing harmful substances.  
In its Osmo- regulatory Function the nephron maintains the osmotic pressure 
of blood and tissue fluids constant by regulating salt and water content of blood 
and tissue fluid.  
 
STRUCTURE OF THE NEPHRON 
 

The nephrons consist of a cup shaped structure called Bowman’s capsule.  
Bowman’s capsule contains a mass of blood capillaries called Glomerulus  
Blood from the renal artery enters the Glomerulus via the Afferent vessel 
 Blood leaves the Glomerulus via the efferent vessel . 
The afferent vessel is wider than the efferent vessel. 
The Bowman’s capsule leads to the tubule at the lower end. The tubule is greatly 
coiled to form  Proximal convoluted tubule. 
The tubule then forms a ‘U’ – shaped structures called   Loop of Henle. From the loop 
of Henle  the tube extends  to form a second coiled part called Distal convoluted 
tubule. Distal convoluted tubule is joined to the collecting duct which extends to 
forms the pelvis. 
ILLUSTRATION  
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                         URINE FORMATION  
Urine formation occurs in two stages.  
Ultrafiltration (filtration under high pressure). 
Selective reabsorption  
ULTRA FILTRATION:  
Afferent vessels carrying blood to the glomerulus are wider than the efferent vessel 
draining blood away.  
More blood therefore enters the glomerulus but less leaves the glomerulus. This 
creates very high pressure in the glomerulus.  
 The high pressure forces blood to filter through the glomerulus into the capsular 
space where it’s now referred to as glomerular filtrate or renal fluids.   
 Red blood cells and plasma proteins remain unfiltered and are retained by the 
wall of the glomerulus because they are too big to pass through the small pores of the 
wall.  
 Glomerular filtrate then flows down words towards the tubules and selective 
reabsorption then begins.  
SELECTIVE  REABSORPTION. 
At the proximal convoluted tubules all glucose, amino acids, some salt, water , 
vitamins and hormones are selectively reabsorbed back into the blood stream. 
 At the loop of Henle and distal convoluted tubules regulated amount of salt and 
water are reabsorbed back into the blood stream. 
 At the collecting duct more water are reabsorbed back in the blood stream if 
necessary.  
Urine composing of excess salt, Water, urea and heat passes from the collecting duct 
to the pelvis then to the ureter then to urinary bladder where its temporarily stored 
before being passed out through the urethra.  
OSMOREGULATION  
 This is the process by which the osmotic pressure of blood and tissue fluid is 
kept constant.  
 The osmotic pressure of blood and tissue fluid must be kept constant to avoid 
unnecessary movement of water in out cells. 
When is concentrated Urine produced 
When the Osmotic pressure of blood is higher than the normal i.e blood is too 
concentrated like after eating very salty meal; 
The hypothalamus of the brain stimulates the pituitary gland to secrete  antidiuretic 
hormone (ADH) vasopressin hormone.  
ADH is then transported by blood to the collecting duct of the nephron increasing its 
permeability to water. 
 More water is therefore re-absorbed back by the Nephron into the blood stream 
leading to production of concentrated urine (hypertonic Urine).  
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How to produce dilute Urine. 
If the osmotic pressure of blood is lower than normal that is blood is very dilute.  
 Production of ADH by the pituitary gland is supressed. 
 The permeability of the collecting duct of the Nephron to water decreases. 
 Little water is re absorbed back by the Nephron leading to production of dilute 
Urine .  
Water gain and water loss.  
Apart from urination the body can loose water through exhaled breath, Sweating . 
The body can gain water in the following ways  Drinking , eating watery food 
Metabolism/ respiration.  
Note; 
A person whose pituitary gland is faulty cannot produce enough ADH to regulate the 
amount of water in the body and as a result produces large quantity of Urine and is 
likely to become dehydrated such a person is said to be suffering from  condition 
called Diabetes inspidus. However if a urine sample of a person is tested and is found 
to be having a lot of sugar in his/her blood the person is said to be suffering from 
diabetes mellitus  
Animals Living in arid areas (desert) e.g kangaroo rat, camels have longer loops of 
Henle than those living in less drier areas and therefore produces less Urine. This is 
because the longer the loop of Henle the bigger the surface area it provide for  re-
absorption of water.  
BODY TEMPERATURE REGULATION.  
Refers to the process of maintaining body temperatures at a level which can allow 
enzymes work.  
To maintain the body temperature constant heat loss and heat gain must be balanced. 
 
 
HEAT GAIN 
The body gains in the following ways  

i) Radiation i.e from warm air or wind to the body 
ii) Convection i.e from warm water during bathing  
iii) Conduction ie. From the ground via the foot to the body when its hot.  
iv) Metabolism: most chemical reaction taking place in the body release heat w 

 
 
 
HEAT LOSS 
Heat is lost from the body in the following ways.  

i) Radiation; from the body to the surrounding air when it is cold.  
ii) Conduction i.e from body via the foot to the ground when it is cold 
iii) Convection I.e from the body to water during bathing.  
iv) Evaporation i.e During sweating through the skin 
v) By exhalation breathing out through the mouth and nose. 
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                  ENDOTHERMS AND ECTOTHERMS 
Endotherms: are also referred to as homoithermic organisms or warm blooded 
animals. 
These are organisms that can maintain their body temperature irrespective of the 
environmental temperature . 
They are also referred to warm blooded animals because they are able to generate heat 
to be used ;n maintaining their body temperature constant 
 
ECTOTHERMS  
Ectotherms are also referred to as poikilothermic organisms or cold blooded  animals.  
Cold blooded animals are organisms whose body temperature vary according to that of 
the surrounding (Are not able to maintain a constant body temperature).  
e.g if the environmental temperature is 100c, their body temperature is also 100c  
and if the environmental temperature increases to 200c also their body temperature 
increases to 200c  
A graph below how the body temperature varies with that of the surrounding  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Advantages of being Endothermic  
Are able to live awide range of environment irrespectively of the environment 
temperature. 
They have high rate of metabolisms which results into production of enough energy 
that allows them to respond faster to the stimulus 
 It allows the enzyme control reactions to occur faster at Optimum body 
temperature. 
Disadvantages of being Endothermic  
 
They require a high food consumption i.e they eat a lot compared to ectotherms of the 
same size and weight. 
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They require efficient cooling methods if the environmental temperature is high.  
They require efficient method to prevent heat losses to the sun.  
 
 
 
 
Advantage of being Ectotherms  
Require a low food consumption i.e  eat less food compared to the endotherms of the 
same size and weight.  
Disadvantages of being Ectotherms 
They have a few range of choice of environment in which they can live. i.e they are only 
limited to areas with favourable temperature.  
They have low rates of metabolism, and therefore respond slowly to thestimulus.  
 
 
 
TEMPERATURE  REGULATION IN ECTOTHERMS e.g lizard 
Ectotherms depends on behavioural methods to regulate their body temp. e.g By 

i) Basking in the sun to gain heat by radiation when its very cold esp. in the 
morning   e.g lizard  

ii) Barrowing into cracks in walls of building to gain heat when its cold e.g 
lizards 

iii) Moving into the shade when it is hot.  
iv) Thermal gapping in large reptiles e.g crocodiles , this involves opening the 

mouth widely for sometimes and as water and saliva Evaporate, heat is lost 
from the mouth to the surrounding environment.  

v) Salivation over the neck as in tortorse when its very hot.  
vi) Going into Hiberration i.e astrte of rest when its hot until when conditions 

prevail. 
      

BODY TEMPERATURE REGULATION IN ENDOTHERM 
Mammals gain and loss heat through any surface that comes with the surrounding on 
it.  
 Heat loss through the lungs i.e During exhalation, through the gut during 
egestion and the kidney thru’ excretion via Urine cannot be controlled.  
 It is only heat losses through the skin that can be controlled. The skin is 
therefore a very important thermo regulatory organ. 
 
 
When the body temperature drops below normal when its cold: 

i) The surface blood vessels vaso constrict . the blood from the surface is 
deserted to the deeper layers since little blood flows near the skin, therefore 
less heat  is lost by radiation and convection. 
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ii) The metabolic rate increases which result into production of more heat  
which leads to increase in body temperature . 

iii) The hairs on the skin surface stand upright by contraction of erector pili 
muscles. Air is trapped in the spaces between the hairs. The trapped air acts 
as an insulator and prevents the   loss of heat from the body. 

iv) Shivering occurs; is the contraction of  skeleton muscles which produces 
heat and this results into rising of body temperature.  

v) Sweat production decreases or ceases, this reduces low of heat by 
evaporation. 

When the body temperature arises above normal when it is hot.  
 
Vasodilation occurs  
i) That is the blood vessels of the skin surface dilate and more blood is 

brought to the skin surface.  
 
 

ii) The hair lie flat against the skin surface by relaxation of the rector pile 
muscles. 
The air spaces between the hairs decrease  so that little or no air is trapped. 
This decrease insulation and more heat is lost by radiation and convection.  
Sweat production increases when the sweat evaporates it absorbs latent 
heat of evaporation from the body. This cools the body.  
The metabolic rate decreases and less heat is produced hence the body 
temperature is lowered.  
 
b) It allows the enzyme control reactions to proceeds efficiently at optimum 
body temperature . 
it allows the animals to live in the wide range of environment irrespective of 
the prevailing temperature. 
High metabolic rate is maintained with the result that efficient energy is 
always to respond to the stimulus fester which are very important for its 
survival.  
 
 
Solution  
When its cold man employs the following methods to minimize heat loss. 
 Taking hot water / porridge  
 Siting near fire  
 Wearing thick clothes  
 Under going physical exercise  
 Bathing worm water  
When its hot man employs the following  
 Taking cold water 
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 Wearing light clothes  
 Bathing cold water  
 Putting on fans  
 Siting under shade.  

THE MAMMALIAN SKIN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     The skin consists of two layers namely  
i) Epidermis  
ii) Dermis  
EPIDERMIS  
 This is the outer most layer consisting of; 
Cornified layer made up of dead cells  
Granular layer made up of living cells  
Malpighian layer which contains a pigment called melanin which determines the 
skin colour.  
DERMIS 
 This consists of : 

i) Blood capillaries which supply the skin with food, oxygen and remove the 
excretory products.  
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ii) Nerve endings which is sensitive to temperature, pressure and pain. They 
make you aware of the changes in the environment.  

iii) Sebaceous gland  
Which produces an oily liquid called sebum that keeps the hair and the skin 
soft and moist.  

(iv) Sweat gland which absorbs sweat containing excess salt, excess water urea from 
blood and tissue fluid and passes it out through the sweat duct.  
    (v) Subcutaneous fat layer ; is a fat layer under the skin which acts as an insulator 
and prevents heat loss from the body.  
 
                            FUNCTIONS OF THE SKIN  
It is an excretory organ for excess salt, excess water and urea inform of sweat.  
It’s a sense organ for heat, touch  cold and pain 
It regulates the body temperature  
It synthesises Vitamin D in the presence of sun light.  
It protects the body from mechanical injury or physical injury. 
It stores fats.  
 
 
 
                        HOMEOSTASIS 
Is the process by which the internal environment of an organism is kept contant. 
 
THE FACTORS WHICH MUST BE KEPT CONSTANT IN THE BODY  
Temperature ; 
Osmotic pressure 
Ions;  
Glucose concentration  
Tissue fluid 
Carbon dioxide. 
 
               Control of blood sugar in Humans  
            (Mechanisms of blood sugar regulation)    
After a meal of carbohydrates, glucose is absorbed from the gut into hepatic portal 
vein increasing blood sugar concentration.  
This is detected by the pancreas which secretes insulin hormone. 

1. Insulin causes glucose to be taken up by the liver and converted to glycogen 
and stored. 

2. Glucose be broken down to release energy at higher rate. The energy is stored 
inform of (ATP) 

3. Glucose be converted into fats.   
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If the glucose level falls so low e.g  during starvation, fasting, the pancreas 
detects this and secretes , Glucagon hormone, Glucagon has the following 
effects.  

               Causes Glycogen to be converted to glucose 
               Slows down the rate at which glucose is broken down 
              causes stored fats to be oxidized to produce energy. 

Maintains blood osmotic pressure in the blood so as to prevent cells from 
losing water from blood.  

NB.  
The normal concentration of glucose in blood is 90mg/100cm3 of blood.  
When blood sugar rises too  high, Glucose appears in urine and this is a life 
threatening condition for a person.  
A such a person suffers from a disease called sugar  
Diabetes or Diabetes mellitus  
This is caused mainly by the failure of the pancreas to produce enough quantity of 
insulin .  
 However diabetes mellitus may also be caused by the failure of the liver cells 
and muscle cells not responding appropriately to high blood sugar even if insulin is 
secreted.  
 
                Importance of blood sugar Regulation.   
Prevent cells from shortage of glucose incase its level drops.  
Controls the concentration of blood Osmotic pressure. 
  
Question; Describe how the amount of water in the body is regulated 
Water is taken through drinking, eating food and internal respiration. 
Water is also lost through urine, exhaled breathing, feaces and sweat.  
Incase blood has low water level, hypothalathus detects and sends impulses to the 
pituitary gland  
The P.G releases hormone ADH which makes the kidney tubules (nephron) more 
permeable to water. More water is reabsorbed.  
Concentrated and little Urine is produced.  
In case, of excess water in blood, hypothalamus stops sending impulses to the 
pituitary gland. 
The pituitary gland stops producing ADH and kidney tubules become less permeable 
to water. Less water is reabsorbed.  
A lot of dilute Urine is produced. 
          Pancreas 
             Insulin 
                      b) Excess glucose                                   Glycogen 
                                                        Glycogen                                                   
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When there is excess glucose in blood the pancreases secretes insulin which is carried 
by blood to the liver. On reaching the liver it breaks glycogen to be stored and the level 
goes to normal.  
When there is low level of glucose in blood the pancreases secretes glycogen and is 
taken to the liver in blood and breaks down glycogen into glucose and the level of 
glucose normalizes.  


