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hydrolysis process causes the myosin head to cock into an extended position. The head temporarily keeps the ADP and 
phosphate group bound to it. The cocked myosin binds to an active site on the actin molecule. Myosin releases the ADP 
and the phosphate group and flexes into a bent position, moving the actin filament with it. This is the power stroke. 
The head remains bound to the actin until it binds to a new ATP molecule. Upon binding more ATP, myosin releases the 
actin, prepared to repeat the process. The ATP molecule is hydrolysed and the myosin re-cocks in the recovery stroke.  

Calcium ions are pumped back into the sarcoplasmic reticulum, causing the muscle fibre to relax.  

Slow twitch muscle fibres (type I) contract slowly but tire less easily. Mainly use aerobic respiration. High capillary and 
mitochondria density. High concentrations of myoglobin. Smaller glycogen stores. 

Fast twitch muscle fibres (type II) contract quickly and tire quickly. Mainly use anaerobic respiration. Low capillary and 
mitochondria density. Low concentrations of myoglobin. Large glycogen stores.  

Respiratory System 
Intake of oxygen, exhalation of CO2. Regulation of H+ ion concentration. Gaseous exchange takes place in the lungs. 

Respiratory Organ Functions 
Larynx: specialises in speech. Sphincter action closes off the respiratory tract due to a build-up in pressure when 
coughing or swallowing. 

Vocal Cords: post-cricoarytenoid muscles (abductors) open the vocal cords, changing the position of the arytenoid 
cartilage to produce notes. Cricothyroid muscles (adductors) tense vocal folds, building up pressure. These are 
innervated by the vagus, recurrent laryngeal nerve. 

Nasal Cavity: filters air to remove dust particles. Air sinuses in the skull, outgrowths to the nose, nasopharynx, 
pharyngotympanic tube. Sinuses are present in the frontal, ethmoid, sphenoid, maxilla, and temporal bones. Sinuses 
lighten the skull and help balance the head. Temporal sinuses equalise pressure between the middle ear and the 
tympanic membrane. 

Trachea: pathway lined with ciliated pseudocolumnar epithelium. Divides into the bronchi and terminal and respiratory 
bronchioles. 

Mediastinum: extensible partition between the lungs. 

Bronchus: dense connective and elastic tissue. Glands keep the air moist. Bronchioles have elastic lamina propria. At the 
end of the smallest bronchioles (alveolar ducts) are the alveoli. 

The lungs contain three lobes on the left and two lobes on the right. The bronchopulmonary segment is supplied by the 
tertiary tracheal system. The pulmonary artery exchanges carbon dioxide to oxygen in the capillary bed. The lungs and 
chest wall are firmly stuck together by the pleural membrane, covered by a layer of monomolecular fluid. 

Blood-air barrier: alveolar wall and basement membrane with tissue fluid in between. Gases breathed in have a high 
oxygen concentration; they have higher oxygen tension in the alveolar sac, lower tension in the blood. 

Diaphragm: The diaphragm separates the thorax from the abdomen and is innervated by the phrenic nerve. 

Mechanism of Breathing 
Inspiration and exhalation are active processes. The thoracic cage causes the lungs to move out, expand, and draw in 
air. The diaphragm contracts, increasing its vertical size. As it contracts, the mediastinum is pulled down and the ribs 
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> Exposure to toxic substances (lead, aluminium, and mercury) cause harm to the fetus, and may affect sperm. 

> Ionising radiation affects sperm development. 

> Tight trousers can cause a decrease in sperm production. 

Ultraviolet Light 
Can cause changes in skin elasticity and increase the risk of skin cancer. Skin decreases in elasticity of collagen and 
reticular fibres in the dermis, partly due to the long-term effect of UV light. 

Can affect the cornea and lens of the eye. The sun can cause cataracts and other eye damage. 

Digestive System 
Functions 
> Ingestion: the mechanical process of breaking down food. 

> Digestion: the chemical process of breaking down food into small, 
organic fragments suitable for digestion. 

> Secretion: the release of enzymes, water, acids, buffers, and salts 
throughout the alimentary canal in order to aid digestion. 

> Absorption: the movement of organic substrates, electrolytes, 
vitamins, and water across the digestive epithelium.  

> Excretion: the removal of waste products from the body. 

The alimentary canal is a muscular tube. Movement through the 
alimentary canal begins with the voluntary swallowing reflex, then 
involuntary peristalsis, then voluntary excretion control. 

Mouth 
Used for:  
> Sensory analysis of food. 
> Mechanical processing. 
> Lubrication by mucus and saliva. 
> Initial lipid and carbohydrate digestion. 

Types of cells present: 
> Oral mucosa: covers most of the mouth. Contains stratified 
squamous non-keratinised epithelium. 

> Superior surface of the tongue and hard palate are covered by a 
layer of keratinised cells. 
> Secretory tongue cells: secrete water, mucus, and lingual lipase. Lingual lipase aids triglyceride digestion and maintains a 
pH of between 3 and 6.  
> Salivary cells: secrete saliva. 
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Skin Colour 
Depends on: 
> The colour of the skin itself: yellow due to the presence of 
carotene. 
> Blood: shows through the vascular dermis. 
> Melanin: responsible for shades of brown. Present in the 
germinative and spiny layers.  

Hair 
Formed from hard, dead keratinised cells, firmly fixed together.  
These protrude from the hair follicles, which are tubes of 
epidermis sunk into the dermis. 

Glands 
There are two types of glands in the skin: sweat glands and sebaceous glands. These glands are exocrine; they secrete 
to a duct system and then to the body surface.  

Sweat Glands: 
> Eccrine or merocrine glands: simple tubular glands found in thick skin. The part that produces sweat is located in the 
subcutaneous tissue. Eccrine glands are innervated by sudomotor cholinergic fibres. They secrete small quantities of 
sweat and urea with the help of myoepithelial cells. Produces sweat without the loss of the cytoplasm. 

> Apocrine glands: found in the axilla and groin. Produce much thicker fluid and body odour due to bacterial action. The 
apocrine glands also secrete pheromones. These glands are under adrenergic control. 

Sebaceous Glands: 
Holocrine secretion of a whole cell, called sebum. Sebum is fatty and forms a layer on the skin. Glands are linked to acne; 
breakdown produces fatty acids which can be irritants.  

Nerve Supply 
Pain, touch, and feeling are associated with Pacinian corpuscles and free nerve endings. 
Outgoing information from the skin vasomotor to vessels, the sudomotor to sweat glands, and the pilomotor to 
arrector pili. 

Merkel’s cells: touch. 
Free nerve endings: pain, temperature. 
Meissner’s corpuscles: vibration. 
Hair receptor: movement. 
Ruffini’s corpuscles: lateral stretch. 
Pacinian corpuscles: rapid vibration, pressure. 
Nociceptor: pain. 

Nails 
Large number of nerves to the nail bed. The nail is a horny plate which forms a protective covering on the dorsal 
surface of the phalanges. The epidermis of the nail bed is continuous with the epidermis of the fingertip; here the 
horny layer is thickened, known as the hyponychium. The nail itself is composed of fused epidermal scales which do not 
shed. Cells of the stratum corneum extend from the nail wall onto the free surface, forming the cuticle or eponychium. 
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> Phagocytes: destroy cells by phagocytosis. Phagocytosis can be made easier by opsonins. The two main types are 
neutrophils and macrophages; these patrol the blood stream.  

Phagocytosis occurs through the chemotaxis and adherence of a microbe to a phagocyte. The phagocyte ingests the 
microbe and forms a phagosome. The phagosome fuses with a lysosome to form a phagolysosome. The ingested 
microbe is digested by enzymes. A residual body containing indigestible material is formed and discharged.  

> Natural Killer Cells: the main function of NK cells is to kill virus cells by creating pores.  

> Mast Cells and Basophils: involved in the allergen response. 

> Dendritic Cells: Antigen-presenting cells. 

> The Complement System: a cascade reaction containing 20 
soluble glycoproteins, triggered by one of two pathways. 
Acts to kill the microbe that initiated the system, acts as an 
opsonin, and initiates mast cells to trigger inflammation. C1 
becomes an active enzyme when it binds to an antibody-
antigen complex. Enzyme C1 splits C2 and C4 molecules. 
Fragments of C2 and C4 combine to form an enzyme that 
splits C3 into C3a and C3b. C3b combines with the remaining 
C2 and C4 fragments to form another enzyme which 
cleaves C5 into C5a and C5b. C5b combines with C6, C7, C8, 
and C9 to form a membrane attack complex. The 
membrane attack complex drills a hole into the pathogen’s cytoplasmic membrane, causing hypotonic lysis. 

> Cytokines: secreted in response to a stimulus. Can affect the secreting cell. Critical for signalling between cells. Can 
induce growth, differentiation, chemotaxis, activation, and enhanced cytotoxicity.  

Adaptive Immunity 
Interacts with the innate immune system through direct contact or communication through cytokines and chemokines. 
Contains two types of lymphocyte, T cells and B cells, which have specific receptors for specific antigens. These can 
rapidly proliferate and form clones. Able to form memory. These are integral membrane proteins. 

B Cells: 
Produced in the bone marrow. 
B cells encounter and bind to an antigen. They respond by proliferating. Some B cells differentiate into memory cells, 
others differentiate into plasma cells. Plasma cells secrete antibodies. 

T Cells: 
Produced in the thymus. 
> CD4 cells: CD4+ cells bind to an epitope made of an antigen fragment in the groove of a class II major 
histocompatibility complex molecule. CD4+ cells are essential for binding to the antigen presented by an APC. The T cells 
then release lymphokines which recruit other cells to the area, promoting inflammation. CD4+ cells also bind to antigen 
presented by B cells. Resulting in developmental clones of plasma cells. 
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