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UNIT SEVEN 

THE SKIN AND THE LIVER AS SPECIAL ORGANS OF THE BODY 

IN RELATION TO HOMEOSTASIS 

 

Homeostasis is the process by which the body regulates its internal environment for 

chemical and biological processes to occur. Some of the more important variables that 

the body needs to control include temperature, and the levels of blood sugar, oxygen and 

carbon dioxide.  

A number of organs are involved in homeostasis, and these include the Lungs, Pancreas, 

Kidneys, Liver and Skin. 

i. The lungs are involved in respiration, exchanging carbon dioxide in the 

bloodstream for oxygen from the air.  

ii. The pancreas regulates blood-glucose levels with the release of insulin or 

glucagon.  

iii. The hypothalamus detects how much water is present in the blood, and 

controls how much water the kidneys hold or excrete in urine. 

iv. The skin controls body temperature in two ways. It releases sweat to cool the 

body when its temperature is too high, and it flattens or stands up body hairs 

to release heat or insulate the body, depending on what the body needs. 

v. The Liver, stimulated by the hormone Insulin, absorbs glucose from the blood 

and stores it as glycogen or starch when blood sugar levels are high. When 

blood sugar levels are too low, the cells release another hormone called 

Glucagon. Glucagon acts on the liver stimulating them to convert glycogen to 

glucose, releasing it into the blood 

Skin and Sweat 

Temperature homeostasis 

Temperature homeostasis is one of the most important homeostasis that is under the 

control of the human skin. Temperature homeostasis is keeping the body’s temperature at 

a steady temperature which will mean it will help the body from overheating or getting to 
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cold. The body's temperature is tuned to approximately 37
o
 Celsius, which allows the 

body's biological enzymes to function at optimum level. When the body temperature 

rises, the hypothalamus sends nerve signals to sweat-producing cells (Sweat glands) in 

the skin. The body can sweat one to two liters of water per hour. The sweat is evaporated 

here by the heat from the body. This is an endothermic process and water has a high 

latent heat of evaporation. This helps to cool the body. 

 The skin also has tiny muscles on its surface called arrector pili. These muscles control 

the orientation of hairs on the skin. When the body is too hot, the muscles relax and the 

hairs lay flat to allow the air to circulate over the skin. This is what encourages 

convection and evaporation of sweat form the body’s surface. 

When the body is too cold, the arrector pili muscles contract, leading the hairs of the skin 

to stand up, trapping an insulating layer of still warm air next to the skin. Heat is then 

conserved. This is not very effective in humans as it is what causes them to get 

goosebumps. In other haired and furred mammals, this process is useful. 

Again, smooth muscles in the peripheral arterioles found in the skin also play a role in 

temperature homeostasis. The smooth muscles of the arterioles contract when the body’s 

temperature is low causing vasoconstriction, less heat is carried in the blood from the 

core to the surface of the body. If the body gets too cold the extremities can be damaged 

in worst cases. 

On the other hand, when the body’s temperature is high, the arteriolar muscles relax 

causing vasodilatation. This allows more blood and thus more heat to be carried from the 

core to the body’s surface. This is where it is lost by their convection and the radiation. 

Animals that maintain a good balance of their body temperature (birds and mammals) are 

known as homeotherms. Other animals that have a temperature that varies is known as 

poikilotherms. Homeotherms will usually maintain their body temperature at around 

37
o
C and are referred to as warm blooded animals. Although the poiklotherms can also 

have very warm blood if they have been basking in the sun for a while. 

LIVER AND PANCREAS 

The liver plays an important part in homeostasis. However, the liver does not have the 
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 ability to perform the homeostatic function if it is not aided by the Pancreas. For the 

liver to function correctly as an organ in relation to homeostasis, it has to receive 

information that is giving it instructions on what to do. This is provided by the hormone 

which is known as insulin, which is secreted into the blood stream from special groups of 

cells (islets of Langerhans) located in the pancreas. 

The Islets of Langerhans detect blood-glucose levels. If the blood-glucose levels are too 

high, the cells release the hormone insulin to stimulate Liver, muscle and fat cells to 

absorb glucose from the blood and store it as glycogen or starch. When blood sugar 

levels are too low, the cells release another hormone called glucagon. Glucagon acts on 

the Liver, muscle and fat cells and stimulates them to convert glycogen to glucose, 

releasing it into the blood. Thus, the liver responds to insulin and glucagon (which come 

from the pancreas) to keep the level of glucose in the blood constant. 

The liver also breaks down alcohol, drugs, toxins into harmless substances and excess 

proteins in the blood into nitrogenous wastes to be excreted out of the body by the 

kidneys.   

Regarding temperature regulation, many metabolic processes take place in the liver all 

the time, and the heat generated by them is taken by the blood around the body to help in 

maintaining the desired temperature. 

Advantages of Homeostasis 

There is a number of advantages that homeostasis has for an animal. These advantages 

are that it has a survival value, meaning that the animal has the ability to adapt to an 

environment that is changing. It is able to deal with all sorts of changes like a change in 

temperature, water balance changes, etc. All animals will attempt to keep the body at a 

level that is their desired factor so it can achieve the homeostasis that the animal needs to 

do to survive. This only works with intolerable limits so if the internal environment 

changes too much it would cause complications and the body would find it difficult to 

change the environment back to the way it was before the change. 

 

The Blood Vascular System of the Liver 

The liver is located in the upper right-hand portion of the abdominal cavity, beneath the 
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 diaphragm, and on top of the stomach, right kidney, and intestines. 

Shaped like a cone, the liver is a dark reddish-brown organ that weighs about 3 pounds. 

The liver holds about one pint (13%) of the body's blood supply at any given moment.  

There are 2 distinct sources that supply blood to the liver through the hepatic portal 

system. These include the following: 

 Oxygenated blood flows in from the hepatic artery 

 Nutrient-rich blood flows in from the hepatic portal vein 

 

 

 

 

 

 

 

In the hepatic portal system, the liver receives a dual blood supply from the hepatic 

portal vein and hepatic arteries. The hepatic portal vein carries venous blood drained 

from the spleen, gastrointestinal tract and its associated organs; it supplies approximately 

75% of the liver’s blood. The hepatic arteries supply arterial blood to the liver and 

account for the remainder of its blood flow. 

Oxygen is provided from both sources; approximately half of the liver’s oxygen demand 

is met by the hepatic portal vein, and half is met by the hepatic arteries. Blood flows 

through the liver tissue and empties into the central vein of each lobule. The central veins 

coalesce into hepatic veins that collect the blood leaving the liver and bring it to the 

heart. 
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Hepatic veins: An image of a liver with the hepatic veins labeled. They are located in 

the inferior vena cava. 

A portal system is a venous structure that enables blood from one set of capillary beds to 

drain into another set of capillary beds, without first returning this blood to the heart. The 

majority of capillaries in the body drain directly into the heart, so portal systems are 

unusual. 

The hepatic portal system connects the capillaries of the gastrointestinal tract with the 

capillaries in the liver. Nutrient-rich blood leaves the gastrointestinal tract and is first 

brought to the liver for processing before being sent to the heart. Here, carbohydrates and 

amino acids can be stored or used to make new proteins and carbohydrates. 
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Hepatic portal circulation: A diagram that shows the hepatic portal vein and its 

territory. 

The liver is connected to two large blood vessels, the hepatic artery and the portal vein. 

The hepatic artery carries blood from the aorta to the liver, whereas the portal vein 

carries blood containing the digested nutrients from the entire gastrointestinal tract, and 

also from the spleen and pancreas to the liver. 

The liver is supplied by two main blood vessels on its right lobe: the hepatic artery and 

the portal vein. The portal vein brings venous blood from the spleen, pancreas, and small 

intestine so that the liver can process the nutrients and byproducts of food digestion. 

Structure and Functions of the Skin 

Skin structure 

The skin is the largest organ of the body. It has three main layers, the epidermis, the  
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dermis and the subcutaneous layer. 

The epidermis is an elastic layer on the outside that is continually being regenerated. It 

includes the following: 

 Keratinocytes - the main cells of the epidermis formed by cell division at its base. 

New cells continually move towards the surface. As they move they gradually die 

and become flattened. 

 Corneocytes - the flattened dead keratinocytes that together make up the very 

outer layer of the epidermis is called the stratum corneum or horny layer. This 

protective layer is continually worn away or shed. 

 Melanocytes – produce the pigment melanin that protects against UV radiation 

and gives skin its colour. 

The dermis is the inner layer that includes the following: 

 Sweat glands – produce sweat that travels via sweat ducts to openings in the 

epidermis called pores. They play a role in temperature regulation. 

 Hair follicles – are pits in which hairs grow. Hairs also play a role in temperature 

regulation. 

 Sebaceous glands – produce sebum (an oil) to keep hairs free from dust and 

bacteria. Sebum and sweat make up the ‘surface film’. 

The subcutaneous layer under the dermis is made up of connective tissue and fat (a 

good insulator). 

 

  Functions of the skin 

 Provides a protective barrier against mechanical, thermal and physical injury and 

hazardous substances. 

 Prevents loss of moisture. 

 Reduces harmful effects of UV radiation. 

 Acts as a sensory organ (touch, detects temperature). 

 Helps regulate temperature.  

 An immune organ to detect infections etc. 

 Production of vitamin D. 
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Key Points 

 The hepatic portal vein supplies 75% of the blood to the liver, while the hepatic 

arteries supply the remaining 25%. 

 Approximately half of the liver’s oxygen demand is met by the hepatic portal 

vein, and half is met by the hepatic arteries. 

 The hepatic portal system connects the capillaries of the gastrointestinal tract 

with the capillaries in the liver. Nutrient-rich blood leaves the gastrointestinal 

tract and is first brought to the liver for processing before being sent to the heart. 

 hepatic arteries: A blood vessel that supplies oxygenated blood to the liver. 

 hepatic portal vein: A vessel located in the abdominal cavity that channel blood 

from the gastrointestinal tract and spleen to the capillary beds in the liver. 

 


