cancer

· A cancer is caused when a group of cells continue to divide rapidly when they don’t need to.

· This is caused by a change to the genes regulating cell division. The changed gene is called an oncogene (a cancer gene)

· The mass of additional cells is called a tumour

· Tumours have a rapid rate of cell division.

· & Abnormal cytoplasmic characteristics.

· They are Denser/harder different colour than the surrounding tissues.

· Benign tumours are encapsulated

· Malignant easily spread.

· Cells in tumours are clones and remain undifferentiated.

Cancer
Cause

Lung Cancer 




Chemical carcinogens in tobacco smoke and air pollution.

Skin Cancer



(Melanoma)


UV light (Damage to ozone layer)

Colon Cancer
Chemical carcinogens

Slow gut transit time

Leukaemia
Ionising radiation

· Screening programs – early detection gives better chance of successful treatment.

CARDIOVASCULAR DISEASE

· Atheroma forms deposits under/in the Epithelium.

· If blood cells are damaged clotting factors are released.

· Clots in coronary arteries reduce blood flow to heart muscle therefore reduce O2 supply.

· Low saturated fat diets reduce build up of atheroma.

· High salt, high blood pressure and stress are risk factors.

· Lack of exercise (a risk factor) leads to:
-Low BMR - Raised resting pulse - Excess LDL’s - Poor circulation in the heart muscle.

· Atheroma loss of elastic tissue (Aneurysm).

Why High Fat Diet Increases CHD Risk

· Blood cholesterol level increases;

· LDL’s transport cholesterol in the blood from liver to rest of body;

· Cholesterol in arteries/atheroma formed;

· Blood pressure increased.

why salt increases blood pressure

· Increased salt concentration in blood;

· Decreases water potential of the blood;

· Water moves into the blood;

· Blood pressure increased.

how atheroma causes cardiovascular disease

· Weakened blood vessels may burst/aneurysm;

· Vessels narrow;

· Blood pressure may rise;

· Blood clot may occur and lodge in narrowed artery which restricts or cuts off blood flow;

· In coronary artery this leads to myocardial infarction/heart attack/angina;

· In artery to brain this leads to stroke.

endoscope

Fibre optic cable that can be used to inspect the inside of organs.

bacterial diseases

· Salmonella
-
bacteria produce toxins

· Typhoid 

-
bacteria are invasive

· Typhoid requires time for bacteria to increase in order to cause symptoms

· Typhoid 

-
few can cause infection

· Antibiotics only effective against bacteria, not toxins

· Salmonella: food contamination – inadequate cooking – cross contamination –multiplication in buffet foods.

· Bacterial disease because of toxicity of waste products


infectivity/# required


invasiveness/spreading ability in host


situation – gain entry to normally sterile area.

· Salmonella – bacteria infect lining of stomach and small intestine.

· Damage cells of intestines

· Symptoms are vomiting/diarrhoea/fever.

· Test for salmonella in faeces grown on suitable medium to show presence of bacteria.

antibiotics

· Prevent synthesis of bacterial cell walls.

· Interfere with functioning of membrane

· Inhibit DNA/RNA synthesis.

VIRAL DISEASES

· Cause symptoms by:
 
- damage to host cells DNA







- toxins released by infected/lysed cells.







- direct effects of immune response.

· Influenza virus enters body through respiratory surface of lungs. (infects epithelium of nasal passages, pharynx, lungs).

· Influenza symptoms are – 
headaches







shivering







high temperature/fever







aches

· Influenza spread
by droplet infection.

· Influenza virus protein coat changes when viral DNA mutates.

· Drug treatment difficult: 

- because viruses inside cells therefore drugs cannot reach.

- drugs likely to damage host cell as well.

· Retroviruses are RNA viruses

· Retroviruses contain reverse transcriptase enzyme (makes DNA)

· Therefore retroviruses can insert oncogenes (cancerous genes) into host cell DNA and stimulate tumour formation/cell division.

details of hiv infection on t helper cells

· Viral RNA enters T cell;

· Reproduction of virus;

· Cell bursts/lysis;

· More virus free to infect other cells

F96 – 3 (Influenza)

reducing the risk of pathogen entry TO THE BODY

· Epidermis of skin is dead/keratinised so pathogens cannot penetrate;

· Mucus in respiratory system is trapping sticky pathogens;

· Cilia move fluid/mucus removing pathogens;

· Tears/saliva/mucus containing lysozyme breaking down bacterial cell wall;

· Stomach contains hydrochloric acid which destroys bacteria;

· Blood clot prevents entry;

· Fluid nature of tears wash away bacteria;

· Vaginal acid destroys bacteria;

· Commensal bacteria on skin compete with pathogen;

· Sebum (fatty acid) inhibits bacterial growth.

the immune response

· B cells are activate by T helper cells.

· Different B cells are specific to different antigens.

· B cells divide rapidly to produce plasma cells.

· Plasma cells release antibody.

· Antibody binds to antigen on pathogen

· Some B cells become memory cells*.

· Cytotoxic T cells are activated by T helper cells and directly destroy infected cells.

*Memory cells give a rapid response to re-infection.

the effects of aids infection on the immune response

· Non-self antigen not recognised / B/T cells not sensitised;

· Stops cloning;

· No killer T cells made;

· No plasma B cells / antibodies made;

· Common infections can be fatal;

vaccination

· Vaccinations are not effective with 100%of recipients.

· Over time immunity may be reduced.

· New strains/mutation of pathogen may not be covered because they have different antigens

· A high proportion of a population need to be vaccinated to prevent virus spreading.

· Herd immunity.

types of vaccine

· Killed virulent strain eg. whooping cough/influenza.

· Living attenuated strain eg. measles/mumps.

· Antigens separated from virus eg. influenza.

· Antigen gene transferred to harmless organism eg Hepatitis B

· Toxoid eg Diptheria – antigen is toxin modify by heat still antigen but not toxic.

dangers

· Living viruses capable of causing disease in children with weak/slow immune response.

· Mutation to virulent form.

· Allergic reaction to a component of the vaccine.

duration of immunity

· Memory cells are produced in response to the first exposure.

· If memory cells die a booster is needed as levels of antibody may fall below immune level.

manufacture

· Virus grown in tissue of animal/hen embryo.

· Attenuated by treatment with chemicals/heat.

auto-immune diseases

· Thymus fails to eliminate lymphocytes

· The lymphocytes which respond to self/naturally occurring antigens/can produce anti self antibodies

· Multiple Sclerosis is an auto immune disease

· Where lymphocytes destroy myelin sheaths of nerves

· Causing a progressive loss of nerve function

· Arthritis is an auto immune disease

· Where lymphocytes attack cartilage at joints

· Causing bone friction/joint swelling and loss of mobility

· Auto-immune diseases prevented usually because lymphocytes capable of recognising self antigens destroyed in foetus.
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