CLIL – Content and Language Integrated Learning
LESSON ON BLOOD
Our lesson is about blood
Blood is a highly specialized circulating tissue consisting of  several types of cells suspended in a fluid medium known as plasma.  (1° slide).

This is an image of blood and you can see several kinds of cells (these form elements constituted of about 45% of the whole blood) :

a) red blood cells which carry respiratory gases and give it its red colour because they contain haemoglobin.
b) White blood cells which fight disease and they are classified in granulocytes, lymphocytes and monocytes

c) Platelets, cells fragments which play an important part in the blood clotting.

Anatomically speaking, blood is considered a connective tissue; its origin is in the bone marrow.

Blood functions are:

· Supply of oxygen to tissues (bound to hemoglobin which is carried in red cells) 

· Supply of nutrients such as glucose, amino acids and fatty acids (dissolved in the blood or bound to plasma proteins) 

· Removal of waste such as carbon dioxide, urea and lactic acid 

· Immunological functions, including circulation of white cells, and detection of foreign material by antibodies 

· Coagulation, which is one part of the body's self-repair mechanism 

· Messenger functions, including the transport of hormones and the signalling of tissue damage 

· Regulation of body pH 

· Regulation of core body temperature
The blood is circulated around the lungs and body by the pumping action of the heart.

In mammals blood is in equilibrium with lymph, which is continuously formed from blood (by capillary ultra filtration) and returns to the blood  via the thoracic duct.

The lymphatic circulation has been called the “second circulation”.

Normally the pH of human arterial blood is 7.4, but when the carbon dioxide arrives in the blood, the pH is 7.3 or 7.2.  This behaviour is very important because the oxygen can quit the haemoglobin and go into the tissues cells.

It is important to know that blood is about 12% of the human body weight, so the average adult has a blood volume of about 5 litres.
Blood plasma is essentially an aqueous solution containing 92% of water and 8% of blood plasma proteins.  Some components are:

· Immunoglobulins (antibodies) 

· Hormones 

· Carbon dioxide 

· Various other proteins 

· Various electrolytes (mainly sodium and chlorine) 
The term  “serum” refers to plasma from which the clotting proteins have been removed.  

How are blood cells built up?

Blood cells are produced in the bone marrow, this process is termed hematopoiesis. The proteinaceous component (including clotting proteins) is produced overwhelmingly in the liver, while hormones are produced by the endocrine glands and the watery fraction regulated by the hypothalamus and maintained by the kidney and indirectly by the gut.

Blood cells are degraded by the spleen and the Kupffer cells in the liver. The liver also clears some proteins, lipids and amino acids. The kidney actively secretes waste products into the urine. Erythrocytes usually live up to 120 days before they are systematically replaced by new erythrocytes created by the process of hematopoiesis.
How much oxygen is contained in arteries and in veins?

Under normal conditions in humans at rest, haemoglobin in blood leaving the lungs is about 98-99% saturated with oxygen. In a healthy adult at rest, deoxygenated blood returning to the lungs is still approximately 75% saturated. Increased oxygen consumption during sustained exercise reduces the oxygen saturation of venous blood, which can reach less than 15% in a trained athlete; although breathing rate and blood flow increase to compensate, oxygen saturation in arterial blood can drop to 95% or less under these conditions. This low oxygen saturation is considered dangerous in an individual at rest (for instance, during surgery under anesthesia): 
A fetus, receiving oxygen via the placenta, is exposed to much lower oxygen pressures (about 20% of the level found in an adult's lungs) and so fetuses produce another form of hemoglobin with a much higher affinity for oxygen (hemoglobin F) in order to extract as much oxygen as possible from this scarse supply.
Homework:  question n°. 9 must be answered at home. 
