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.

· Cells in tumours are clones and remain undifferentiated.

· Benign tumours are encapsulated

· Malignant easily spread. Known as Metastases

· Malignant cells enter bloodstream

· Colonise cells in other parts of the body

Carcinogens cause cancer

Cancer
Causes

Lung Cancer 


Chemical carcinogens in tobacco smoke (e.g. tar) and air pollution.

Skin Cancer



(Melanoma)


UV light (Damage to ozone layer)

Colon Cancer
· Chemical carcinogens e.g. Food additive/named additive
· Slow gut transit time

Leukaemia
Ionising radiation

mouth/oesophagus/ larynx cancer
Caffeine/alcohol

Treatment

· Removal of tumour surgery

· radiotherapy

· chemotherapy

Cancers and screening

· Cancers are most successfully treated if detected early

· In the UK there are regular screening programmes

· e.g. Mammography/ cervical smears

· Programmes to increase awareness of potentially dangerous changes

Reducing Cancer Risk

· high fibre/lowfat diet decreases risk of some types of cancer – breast/colon cancers

· some high fibre foods contain substances/ß carotene/vitamin A/vitamin C/selenium that may prevent inhibit cancer

CARDIOVASCULAR DISEASE

MOD9,J976

· 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.

· Lack of exercise:
Low BMR

Raised resting pulse

Excess LDL’s

Poor circulation in the heart muscle.

· Stress, high blood pressure.

· Atheroma loss of elastic tissue (Aneurysm).

· Saturated fats

· High LDL

· High atheroma risk.

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 ? 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
droplet infection.

· Influenza virus protein coat changes when viral DNA mutates.

· Drug treatment difficult - ? viruses inside cells therefore drugs cannot reach.






 - drugs likely to damage host cell as well.

· Retroviruses are RNA viruses

· Retroviruses contain reverse transcriptase (makes DNA)

· Therefore retroviruses can insert oncogenes into host cell DNA stimulate tumour formation/cell division.

F96 – 3 (Influenza)

the immune response

· B cells are activate by T helper cells.

· Different b cells are special to different antigens.

· B cells divide rapidly to produce plasma cells.

· Plasma cells release antibody.

· Antibody binds to antigen on rathogen

· 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.

vaccination

· Vaccinations are not effective with 100%of recipients.

· Over time immunity may be reduced.

· New strains/mutation of pathogen may not be covered.

· 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.

· 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.

Vaccines

· Vaccine= preparation which stimulates lymphocytes to produce antibodies;

· Vaccine acts as an antigen / stimulates immune response/ antibody production; to destroy pathogen before it multiplies/ causes disease;

· Every year the highest percentage mortality is among non-vaccinated people;

· Social class/ only rich vaccinated and unlikely to come into contact with smallpox;

· Effectiveness of the vaccine declines with time/ as age increases vaccine effectiveness decreases;

· Number of antibodies/ memory cells/ lymphocytes declines with time efficiency of immune system decreases with age;

auto-immune diseases

· Thymus fails to eliminate certain* lympocytes

· The lymphocytes which respond to self/naturally occurring antigens

· 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 ? lymphocytes capable of recognising self antigens destroyed in foetus.

menstrual cycle

· oestrogen stimulates LH production

· LH produced by pituitary gland

· LH maintain growth of follicle 

· LH stimulates production of oestrogen 

· LH stimulates ovulation 

· LH stimulates formation of corpus luteum 

· LH stimulates production of progesterone (by corpus luteum)

· progesterone maintains / thickens uterine lining 

· LH inhibits FSH production 

· without ovulation there is no egg release / no egg to fertilise

FSH

· stimulates growth / development of follicle;

· stimulates secretion of oestrogen;

· enhances effect of LH in stimulating ovulation;

LH

· stimulates (final) development of follicle;

· stimulates ovulation;

· stimulates development of corpus luteum;

· stimulates production of progesterone / corpus luteum produces progesterone.

Oestrogen 

· stimulates repair / proliferation of uterine lining; 

(as it rises in concentration) it inhibits FSH;

eventually positive feedback on FSH;

(as it peaks its concentration) it stimulates release of LH:

Progesterone 

· maintains / proliferates the uterine lining;

· inhibits release of FSH;

· inhibits release of LH;

· fall in progesterone results in menstruation;

· fall in progesterone removes inhibition of FSH and new cycle commences;

demographics

· During stage A, population with high;

· Fluctuating death rate;

· Disease mainly infectious disease;

· Usually having particularly marked effect on younger individuals;

· Absence of medical facilities;

· Specific example of a disease in relevant context;

· Uncertain nature of food supply;

· Specific example quoted in correct context;

· Integration of lack of food and high incidence of disease;

· Use of population pyramid;

· At stage A large numbers of young children;

· Sharp decline to apex;

· Relatively few older people;

· At stage B fewer children/lower birthrate;

· More older people;

· Greater numbers of women living to older age;

· Larger family at stage A;

· (Agricultural revolution meant) more food was available/better diet;

· better sanitation/water supply

· Children ceased to be economically useful/child labour laws passed/education compulsory;

· desired family size smaller when infant mortality decreased

· Improved contraception;

· women’s aspirations depend on lower family size
· reduced infant mortality/most people die when older;

· birth rate high

· Improved water supply/ sanitation/;

· improved food supply

· Improvements in medicine/valid example

· 1760 would have a wider base/ more young people;

· shorter in height;

· narrower at top/ fewer older people;

· sided would ‘go in’ more

· Infectious disease causing a large number of deaths in population with low expectation of life;

· Many such diseases waterborne

· Decrease in percentage of population dying from infectious disease;

· Therefore greater proportion of those remaining dying of cancer;

· Reference to percentage and not actual numbers;

· Greater survival to old age so cancer is more likely;

Because of accumulated genetic error/ exposure to mutagens/ reduced immune response;

Populations

· Population doubles over a fixed time period/ exponential growth;

· Working eg pop. Increase over 1000 years = 55-35 = 20 million;

· = 0.02 million per year (20,000 per year);

· Narrowing at base as less children are being born;

Demographics

· Narrower base;

· indicating fewer children;

· base not widest part;

· wider top;

· indicating more older people;

· 2050 pyramid smaller in the area than pyramid for 2000

aging

· Osteoporosis /loss of calcium from bones/ rate of cell replacement decreases/ less protein made as DNA becomes defective;

· fall in metabolic rate/decreased activity;

· higher muscle content of males;

· as a result of testosterone secretion;

· higher fat content in females due to breast/hip development; 

· due to oestrogen

· Named change in organ/system eg loss of brain cells;

· two distinct effects of this change eg slower responses, slower learning ability, loss of memory;

· Mark for relevant physiological change and one for describing its effect, to maximum of three physiological changes eg

· lower rate of nervous conduction;

· reduces reaction time;
· cartilage on joints wears own/arthritis;

· reduction in ease of movement;

· arteriosclerosis/ atherosclerosis/ good description;

· reduce efficiency of circulatory system

· reduced vital capacity of lungs/ reduced elasticity;

· become more breathless on exertion;

· Faulty copying of DNA;

· Lifetime of exposure to mutagens;

· leads to accumulated genetic changes/mutations;

· faulty proteins may be made

· Chemical changes in body components;

· eg cross-linking of proteins such as collagen in connective tissue;

· causes connective tissue to stiffen;

· eg in heart, affecting resting cardiac output;

· other effect, eg wrinkling of skin/ reduced renal filtration rate/ slower circulation of blood.

· Body’s immune system produces antibodies against its own cells;

· immune system deteriorates with age;

· allows abnormal cells to proliferate
· More cells die as people age;

· fewer cells in an elderly person;

· enzymes become faulty with age;

· Mutations in DNA occur during lifetime;

· due to lifetime exposure to mutagens;

· affects protein synthesis;

· affects cell division

· Immune system becomes less efficient with age;

· increase in autoimmune diseases;

· named example

bronchitis and emphysema

Bronchitis

· Persistent cough/production of phlegm/excessive mucus

· narrowing of airways/named airways/breathlessness

Emphysema

· Less surface area of alveoli

· Diffusion of gases/gas exchange reduced/less oxygen enters blood

· Narrower bronchioles reduce gas flow

· Loss of elasticity reduces gas flow/unable to ventilate efficiently

· Lungs permanently inflated

· Less energy available/less respiration available for muscles


· Breakdown of alveolar walls

· Reduces surface area of alveoli; for diffusion of oxygen/gas exchange 

· Walls of alveoli broken down to produce larger air spaces

· smaller surface area for gas exchange

· rate of diffusion into blood insufficient to sustain activity

Bronchitis or emphysema

· tar/carbon kills/damages/destroys, ciliated cells

· mucus containing no longer swept away from lungs;  owtte

· pathogens able to accumulate in lungs leading to infections

· tar/carbon deposit, irritate lining of lungs/trigger response in lungs

· coughing results in damage to lungs
Bronchitis or emphysema

· coughing attacks

· difficulty in breathing/short shallow breathing 
· phlegm

· coughing blood

· inability to sustain any physical exertion


Bronchitis

· (High levels of) air pollution

· Smoking

· Industrial smoke/dust etc






· Build up of phlegm/mucus

· Narrowing of bronchioles/air passages

· Restriction of flow of air/oxygen

· Restricted diffusion

· Development of emphysema/reduced blood supply to alveoli

Emphysema

· Shortness of breath/difficulty in breathing

· Inability to carry out any strenuous exercise 

· Due to breakdown of alveolar walls

· Enzymes released from macrophages/phagocytes

· Smaller surface area for gas exchange

· Less oxygen in blood/to muscles

· Loss of elasticity of alveolar walls

· Lungs permanently inflated

behaviour

· Inborn response/not learned/genetically determined; ability to produce a song;

· of a specific length and containing specific notes;

· shown by all individuals of species;

· Type of learned behaviour;

· which occurs during sensitive period in early life;

· basic song pattern;

· usually acquired from parents (while still in the nest); 

· ability to imprint lost with age as individuals not exposed to song at this time fail to develop normal song;

Benefits of courtship behaviour: 

· Species recognition;

· sex identification;

· courtship/attract a mate;

· synchronise sex behaviour/strengthen pair bond;

· territory marking/defence;

territories

· In winter maintains food supply to survive adverse conditions;

· change in behaviour when breeding begins;

· used for acquiring a mate/pair formation/courtship;

· retaining the mate/pair bonding;

· food supply for young/less competition for food;

· protection of young;

· less disease transmission;

· lower chance of predation;

· natural selection of fittest birds/only fittest birds obtain territories;

Aggressive encounters

· Less chance of injury;

· requires less energy;

· is established territories intruder is submissive/withdraws (so fighting is not needed);

· fighting used when both individuals have a chance of acquiring it;

· song/display used to advertise fitness;

Kinesis

· Move faster in environment where likely to dehydrate /slower in environments where no dehydration occurs;

· increases chance of finding suitable environment/remaining in a favourable environment; 

· Rate of movement related to intensity of stimulus

Habituation

· Stimulus repeated many times;

· No reinforcement by actual predator;

· Nerve adaptation/ nerve impulses blocked

growth

Growth

· Growth of brain and head very rapid in early years;

· further qualification, eg faster growth of other parts/90% of adult growth achieved by 6 years.

· Enables scope for greater learning in childhood;

· allows development of complex types of behaviour;

· if head too large at birth won’t fit through pelvis;

· Rate of growth slow until 12-14 / puberty;

· growth of reproductive organs rapid after puberty when sexual maturity reached;

· No need for reproductive organs to develop until adulthood;

· extended childhood allows longer period of learning;

· Growth of reproductive organs at puberty allows reproductively mature individuals to be distinguishable;

· delays reproduction until physical/ mental maturity reached.

· Reproductive organs develop slowly until puberty (12/13 years), when development is faster;

· Reproductive organs are developing when the body/ person is mature enough to rear children

· Concerned with growth between birth and puberty;;

· Stimulates bone growth;

· By action on cartilage at ends of bone;

· Also simulates growth of muscle cells 

· Ensures sex organs mature before conception can occur

Negative feedback is:

departure from set level/norm giving rise to mechanism which bring about a return to this level;

Screening

· Disease detected in early stages so treated quickly

· Reduced pool infected people so spread limited

Exercise

· Exercise increases lipid metabolism   owtte

· exercise consumes more energy so reserves are used

· diet alone may cause metabolism to use protein rather than fat reserves/ lead to dietary deficiency/named deficiency

· regular exercise raises bmr

· exercise and dieting combined reduces chances of reloading after dieting
Smoking

· Smoking leaves (carbon/tar) deposits in lungs which take time to remove/damage to lungs takes time to repair/prolonged exposure associated with high cancer risk

· Smoke inhaled contains carcinogens/named carcinogen
Fitness

· Sustained exercise possible

· Due to increased lung capacity

· Lower resting heart rate

· Heart stronger/more cardiac muscle

· Increased cardiac output/stroke volume

· Decreased blood pressure

· Increased muscle size/strength of skeletal muscles

Increased blood flow to muscles

STI’s

· Condoms protect against sexually transmitted diseases;

· oral contraceptives are very reliable;

· more likely to contribute to falling birth rate;

· demographic effects of falling birth rate
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