Topics 6 and 11 Human Health and Physiology

6.1 Digestion
6.1.1    Explain why the digestion of large food molecules is essential.

6.1.2    Explain the need for enzymes in digestion.

· the need for increasing the rate of digestion at body temperature is the emphasis

6.1.3 State the source, substrate, products and optimum pH conditions for one

            amylase, one protease, and one lipase.

· structure and mechanisms of action not required

6.1.4 Draw and label a diagram of the digestive system.
· mouth
· esophagus
· stomach
· small intestines
· large intestines
· anus
· liver

· gall bladder

· The drawing should clearly show the interconnections between these structures.

6.1.5 Outline the structure of the stomach, small intestine and large intestines.

6.1.6 Distinguish between absorption and assimilation.

6.1.7 Explain how the structure of the villus is related to its role in absorption and transport of the products of digestion.
6.2    The Transport System
6.2.1    Draw and label a diagram of the heart showing the four chambers, associated blood vessels, valves and the route of blood through the heart.
· show the relative wall thickness of the four chambers

· coronary vessels are not required

   6.2.2    State that the coronary arteries supply heart muscle with oxygen and nutrients.

   6.2.3    Explain the action of the heart in terms of collecting blood, pumping blood, and opening and closing of valves.

· A basic understanding is required, limited to collection of blood by the

      atria, which is then pumped out by the ventricles into the arteries.

· The direction of flow is controlled by atrio-ventricular and semilunar

       valves.

 6.2.4   Outline the control of the heartbeat in terms of myogenic muscle contraction, the role of the pacemaker, nerves, the medulla of the brain and epinephrine (adrenaline).
· Names of nerves and transmitter substances are not required.

   6.2.5    Explain the relationship between the structure and function of arteries, 

               capillaries and veins.

   6.2.6    State that blood is composed of plasma, erythrocytes, leucocytes (phagocytes 

               and lymphocytes) and platelets.

   6.2.7    State that the following are transported by the blood: nutrients, oxygen, carbon 

               dioxide, hormones, antibodies, urea and heat.

6.3    Defence Against Infectious Disease
  6.3.1    Define pathogen
· Pathogen: an organism or virus that causes a disease.

  6.3.2    Explain why antibiotics are effective against bacteria but not against viruses.

· Antibiotics block specific metabolic pathways found in bacteria. 

· Viruses reproduce using the host cell’s metabolic pathways, which are   not affected by antibiotics.

· Understand that antibiotics greatly benefit people throughout the world 

       in the control of bacterial diseases.

· Give examples of diseases that often prove fatal before the advent of 

       Antibiotics

  6.3.3    Outline the role of skin and mucous membranes in defence against pathogens.

· A diagram of the skin is not required.

  6.3.4    Outline how phagocytic leucocytes ingest pathogens in the blood and in body 

               tissues.

  6.3.5    Distinguish between antigens and antibodies.

  6.3.6    Explain antibody production.

· Many different types of lymphocyte exist.

· Each type recognizes a specific antigen and responds by dividing to form a clone.

· This clone secretes a specific antibody against the antigen.

  6.3.7    Outline the effects of HIV on the immune system.

· The effects of HIV should be limited to a reduction in the number of active lymphocytes and a loss of the ability to produce antibodies.

  6.3.8    Discuss the causes, transmission and social implications of AIDS.

· Cases of AIDS are not evening distributed throughout the world.

· Considerations should be given to the severe problems in southern 
           Africa.

· Cultural and economic reasons for differences in the prevalence of 

           AIDS need to be considered.
· The moral obligation of those with technology and wealth to help others needs to be explored.

6.4     Gas Exchange
   6.4.1    Distinguish between ventilation, gas exchange and cellular respiration.

   6.4.2    Explain the need for a ventilation system.

· needed to maintain high concentration gradients in the alveoli

   6.4.3    Describe the features of alveoli that adapt them to gas exchange.

· a large total surface area

· a wall consisting of a single layer of flattened cells

· a film of moisture

· a dense network of capillaries
   6.4.4    Draw and label a diagram of the ventilation system, including trachea, lungs, 

               bronchi, bronchioles and alveoli.
· draw the alveoli in an inset diagram at a higher magnification

   6.4.5    Explain the mechanisms of ventilation of the lungs in terms of volume and pressure changes caused by the internal and external intercostal muscles, the diaphragm and abdominal muscles.

6.5      Nerves, Hormones and Homeostasis
   6.5.1    State that the nervous system consists of the central nervous system (CNS) and peripheral nerves, and is composed of cells called neurons that can carry rapid electrical impulses.

   6.5.2    Draw and label a diagram of the structure of a motor neuron.

· dendrites
· cell body with nucleus

· axon
· myelin sheath

· nodes of Ranvier

· motor end plates

 6.5.3    State that nerve impulses are conducted from receptors to the CNS by sensory 

               neurons, within the CNS by relay neurons, and from the CNS to effectors by 

               motor neurons.

 6.5.4    Define resting potential and action potential (depolarization and repolarization).

 6.5.5    Explain how a nerve impulse passes along a non-myelinated neuron.

· Include the movement of Na+ and K+ ions to create a resting potential 

               and an action potential.

   6.5.6    Explain the principals of synaptic transmission.

· the release, diffusion and binding of the neurotransmitter

· initiation of an action potential in the post-synaptic membrane

· subsequent removal of the neurotransmitter

   6.5.7    State that the endocrine system consists of glands that release hormones that are 

               transported in the blood.

   6.5.8    State that homeostasis involves maintaining the internal environment between 

                limits, including blood pH, carbon dioxide concentration, blood glucose 

                concentration, body temperature and water balance.
· The internal environment consists of blood and tissue fluid.

   6.5.9    Explain that homeostasis involves monitoring levels of variables and correcting 

                changes in levels by negative feedback mechanisms.
   6.5.10   Explain the control of body temperature, including the transfer of heat in blood, 

                 and the roles of the hypothalamus, sweat glands, skin, arterioles and shivering.

   6.5.11   Explain the control of blood glucose concentration, including the roles of 

                 glucagon, insulin, and α and β cells in the pancreatic islets.

· effects of adrenaline not required

   6.5.12   Distinguish between type I and type II diabetes.

· diabetes is affecting societies around the world

· directly related to side effects, such as, kidney failure

· economic consequences to health care costs
6.6     Reproduction
   6.6.1    Draw and label diagrams of the adult male and female reproductive systems.

· the relative positions of organs is important

· include the bladder and uterus

   6.6.2    Outline the role of hormones in the menstrual cycle, including FSH (follicle 

                stimulating hormone), LH (luteinizing hormone), estrogen and progesterone.
   6.6.3    Annotate a graph showing hormone levels in the menstrual cycle, illustrating 

                the relationship between changes in hormone levels and ovulation, 

                menstruation and thickening of the endometrium.

   6.6.4    List three roles of testosterone in males.

· limit this to pre-natal development of male genitalia, development of 

                  secondary sex characteristics and maintenance of the sex drive.

   6.6.5    Outline the process of in vitro fertilization (IVF).

   6.6.6    Discuss the ethical issues associated with IVF.

· there is great variation between societies throughout the world in the

                  views held on IVF

· cultural and religious diversity

· little or no evidence to suggest that children born from IVF protocols 
                  are different in any way

· important that there is parity of esteem for all children
11.1    Defence Against Infectious Disease

11.1.1   Describe the process of blood clotting

· limit this to the release of clotting factors from platelets and damaged cells resulting in the formation of thrombin. 

· thrombin catalyzes the conversion of soluble fibrinogen into the fibrous protein fibrin, which captures blood cells.

   11.1.2   Outline the principle of challenge and response, clonal selection and memory 

                cells as the basis of immunity.

· explain the idea of polyclonal response

   11.1.3   Define active and passive immunity

· active immunity is immunity due to the production of antibodies by the organism itself after the bodies defence mechanisms have been stimulated by antigens
· passive immunity is immunity due to the acquisition of antibodies from another organism in which active immunity has been stimulated, including via the placenta, colostrum, or by injection of antibodies

   11.1.4   Explain antibody production

· limit the explanation to antigen presentation by macrophages and activation of helper T-cells leading to activation of B-cells which divide to form clones of antibody-secreting plasma cells and memory cells

   11.1.5   Describe the production of monoclonal antibodies and their use in diagnosis 

                and in treatment.

· production should be limited to the fusion of tumour and B-cells, and their subsequent proliferation and production of antibodies

· limit the uses to one example of diagnosis and one example of treatment

· detection of antibodies to HIV is one example of diagnosis

· others are detection of a specific isoenzyme in suspected cases of heart attack and detection of human chorionic gonadotrophin (HCG) in pregnancy test kits
· examples of the use of these antibodies for treatment include targeting of cancer cells with drugs attached to monoclonal antibodies, emergency treatment of rabies, blood and tissue typing for transplant compatibility, and purification of industrially made interferon

   11.1.6   Explain the principle of vaccination.

· emphasize the role of memory cells
· the primary and secondary responses can be clearly illustrated by a graph

   11.1.7   Discuss the benefits and dangers of vaccination.

· benefits should include total elimination of diseases, prevention of pandemics and epidemics, decreased health-care costs and prevention of harmful side-effects of disease
· dangers should include the possible toxic effects of mercury in vaccines, possible overload of the immune system and possible links with autism

11.2    Muscles and Movement

   11.2.1   State the roles of bones, ligaments, muscles, tendons and nerves in human 

                movement.

   11.2.2   Label a diagram of the human elbow joint, including cartilage, synovial fluid, 

                joint capsule, named bones and antagonistic muscles (biceps and triceps).

   11.2.3   Outline the functions of the structures in the human elbow joint named in 

                11.2.2.

   11.2.4   Compare the movement of the hip joint and the knee joint.

· video analysis of motion is possible here

   11.2.5   Describe the structure of striated muscle fibres, including the myofibrils with 

                 light and dark bands, mitochondria, the sarcoplasmic reticulum, nuclei and the 

                 sarcolemma.

   11.2.6   Draw and label a diagram to show the structure of a sarcomere, including 

                Z lines, actin filaments, myosin filaments with heads, and the resultant light 

                and dark bands.

   11.2.7   Explain how skeletal muscle contracts, including the release of calcium ions 

                from the sarcoplasmic reticulum, the formation of cross-bridges, the sliding of 

                actin and myosin filaments, and the use of ATP to break cross-bridges and 

                re-set myosin heads.

· details of the roles of troponin and tropomyosin are not necessary

   11.2.8   Analyse electron micrographs to find the state of contraction of muscle fibres.

11.3    The Kidneys

   11.3.1   Define excretion.

· excretion is the removal from the body of the waste products of metabolic pathways

   11.3.2   Draw and label a diagram of the kidney.

· include the cortex, medulla, pelvis, ureter and renal blood vessels

   11.3.3   Annotate a diagram of a glomerulus and associated nephron to show the 

                function of each part.

   11.3.4   Explain the process of ultrafiltration, including blood pressure, fenestrated 

                blood capillaries and basement membrane.

   11.3.5   Define osmoregulation.

· osmoregulation is the control of the water balance of the blood, tissue or cytoplasm of a living organism

   11.3.6   Explain the reabsorption of glucose, water and salts in the proximal convoluted 

                tubule, including the roles of microvilli, osmosis and active transport.

   11.3.7   Explain the roles of the loop of Henle, medulla, collecting duct and ADH 

                (vasopressin) in maintaining the water balance of the blood.

· details of the control of ADH secretion are not required

   11.3.8   Explain the differences in the concentration of proteins, glucose and urea 

                between blood plasma, glomerular filtrate and urine.

   11.3.9   Explain the presence of glucose in the urine of untreated diabetic patients.

11.4    Reproduction  (Next year with Mr. Cook)
   11.4.1   Annotate a light micrograph of testis tissue to show the location and function of 

                interstitial cells (Leydig cells), germinal epithelium cells, developing 

                spermatozoa and Sertoli cells.

   11.4.2   Outline the processes involved in spermatogenesis within the testis, including 

                mitosis, cell growth, the two divisions of meiosis and cell differentiation.

· the names of the intermediate stages of spermatogenesis are not required

   11.4.3   State the role of LH, testosterone and FSH in spermatogenesis

   11.4.4   Annotate a diagram of the ovary to show the location and function of germinal 
                epithelium, primary follicles, mature follicle and secondary oocyte.

   11.4.5   Outline the processes involved in oogenesis within the ovary, including mitosis, 

                cell growth, the two divisions of meiosis, the unequal division of cytoplasm and 

                the degeneration of polar body.

· the terms oogonia and primary oocyte are not required

   11.4.6   Draw and label a diagram of a mature sperm and egg.

   11.4.7   Outline the role of the epididymis, seminal vesicle and prostate gland in the 

                production of semen.

   11.4.8   Compare the processes of spermatogenesis and oogenesis, including the 

                 number of gametes and the timing of the formation and release of gametes.

   11.4.9   Describe the process of fertilization, including the acrosome reaction, 

                penetration of the egg membrane by a sperm and the cortical reaction.

  11.4.10  Outline the role of HCG in early pregnancy.

  11.4.11  Outline early embryo development up to the implantation of the blastocyst.

· limit this to several mitotic divisions resulting in a hollow ball of cells called the blastocyst
  11.4.12  Explain how the structures and functions of the placenta, including its 

                 hormonal role in the secretion of estrogen and progesterone, maintain 

                 pregnancy.

  11.4.13  State that the fetus is supported and protected by the amniotic sac and amniotic 

                  fluid.

· embryonic details of the fetus and the structure of amniotic membranes are not required

  11.4.14  State that materials are exchanged between the maternal and fetal blood in the 

                 placenta.

  11.4.15  Outline the process of birth and its hormonal control, including the changes in 

                 progesterone and oxytocin levels and positive feedback.
