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QUESTION 1                                  [15] 
 
1.1 Active transport is the movement of ions or molecules across a cell membrane into  
      a region of higher concentration, assisted by enzymes and requiring energy.  
       
Passive transport is a movement of ions and other atomic or molecular substances  
      across cell membranes without need of energy input.  
 
Facilitated diffusion (also known as facilitated transport or passive-mediated transport) 
      is the process of spontaneous passive transport (as opposed to active transport)  
     of molecules or ions across a biological membrane via specific transmembrane 
      integral proteins.                           (6) 
 
 
1.2 Autophagy is a normal physiological process that deals with degradation of  
      unnecessary cellular constituents in the body.                       

Macroautophagy is a process in which cellular contents are degraded by lysosomes or 
vacuoles and recycled. Double-membraned structures called autophagosomes enclose 
cellular material and then fuse with lysosomes, and the contents of the autophagosome are 
digested, allowing the cellular components to be recycled. 

Microautophagy, the non-selective lysosomal degradative process, involves  
direct engulfment of cytoplasmic cargo at a boundary membrane by autophagic tubes,  
which mediate both invagination and vesicle scission into the lumen.             (5) 

 1.3 Hyperplasia is the enlargement of an organ or tissue caused by an increase in 
      the   reproduction rate of its cells, often as an initial stage in the development  
      of cancer.  
  
Metaplasia is the reversible transformation of one differentiated cell type to  
      another differentiated cell type.                                    (4) 

    



QUESTION 2                  [15] 
 
2.1 Serum is the component that is neither a blood cell (serum does not contain white  
      or red blood cells) nor a clotting factor; it is the blood plasma not including 
      the   fibrinogens.                             (2) 

Plasma is a pale yellow liquid made up predominantly of water containing sugars,  
      vitamins, minerals, fats, hormones, antibodies, enzymes, clotting factors, and a  
      variety of proteins. 
 

2.2  

The transcellular fluid is the fluid that fills up the spaces of chambers that are created 
 or formed from the linings of epithelial cells. 

1. cerebrospinal fluid 
2. synovial fluid (joint fluid) 
3. aqueous humour (ocular fluid) 
4. serous fluid in serous membranes of body cavities 
5. gastrointestinal fluid (e.g. gastric juice and other intestinal secretions) 
6. bladder fluids (urine) 
7. perilymph and endolymph in the inner ear 
8. pericardial fluid 
9. intrapleural fluid                                (4) 

 
2.3 Transudate                               (1) 
 
2.4  
 
A primary nutritional deficiency occurs when a person does not have enough nutrients 
    in their diet.  
 
A secondary nutritional deficiency occurs when the body’s ability to absorb nutrients 
is restricted by a disorder or illness.                                                                                      (4) 
 
 
2.5  
 
Kwashiorkor is a form of severe protein-energy malnutrition characterized by oedema,  
and an enlarged liver with fatty infiltrates. Sufficient calorie intake, but with insufficient  
protein consumption. 
 
Marasmus is a form of severe malnutrition caused by insufficient intake of calories or 
protein and characterized by thinness, dry skin, poor muscle development, and  
 irritability.                                        (4) 
 

https://www.biology-online.org/dictionary/Epithelial_cell
https://www.biology-online.org/dictionary/Cerebrospinal_fluid
https://www.biology-online.org/dictionary/Synovial_fluid
https://www.biology-online.org/dictionary/Aqueous_humour
https://www.biology-online.org/dictionary/Gastric_juice
https://www.biology-online.org/dictionary/Urine
https://www.biology-online.org/dictionary/Perilymph
https://www.biology-online.org/dictionary/Endolymph
https://www.biology-online.org/dictionary/Inner_ear
https://www.biology-online.org/dictionary/Pericardial_fluid
https://www.biology-online.org/dictionary/index.php?title=Intrapleural_fluid&action=edit&redlink=1


QUESTION 3                  [20] 

3.1 Foetal alcohol syndrome is a condition in a child that results from excessive  
alcohol consumption during pregnancy. Alcohol enters your bloodstream and  
reaches the developing foetus by crossing the placenta as ethanol is permeable. 
Alcohol causes higher blood alcohol concentrations in your developing baby than 
 in your body because a foetus metabolizes alcohol slower than an adult does 
Alcohol interferes with the delivery of oxygen and optimal nutrition to your developing 
 baby. Exposure to alcohol before birth can harm the development of tissues and  
 organs and cause permanent brain damage in your baby.            (4) 

 
 
3.2 
 
Innate immunity that is present at birth provides the initial resistance to infection. 
 It includes certain physical, cellular, and chemical barriers throughout the body. 
 It NONSPECIFIC. Innate immunity refers to nonspecific defence mechanisms 
 that come into play immediately or within hours of an antigen's appearance in  
the body. These mechanisms include physical barriers such as skin, humoral  
mediators (macromolecules that assist in the immune response) or chemicals in the 
 blood, and immune system cells that attack and eradicate foreign pathogens in the  
body.             
 
Acquired immunity is an immunity that develops in response to antigenic pathogens. 
 It is HIGHLY SPECIFIC to the antigen. Specificity is determined by B-cells and T-cells.  
Immunity obtained either from the development of antibodies in responseto exposure 
to an antigen, as from vaccination or an attack of aninfectious disease, or from the 
transmission of antibodies, as from motherto fetus through the placenta or the injection 
 of antiserum.                            (6) 
 
3.3 The innate leukocytes include: Natural killer cells, mast cells, eosinophils,  
basophils; and the phagocytic cells include macrophages, neutrophils,  
and dendritic cells, and function within the immune system by identifying and  
eliminating pathogens that might cause infection.             (5) 
 
3.4  
 

1. The complement system  
2. Arachidonic acid 
3. Cytokines                           (3) 

 
3.5  

The complement system is a protein cascade that helps eliminate pathogenic organisms. 
 It is involved in both innate immunity and acquired immunity. Activation of this system  
leads to cytolysis, chemotaxis, opsonisation and inflammation, in addition to the 
marking of pathogens for phagocytosis.                        (2) 

https://en.wikipedia.org/wiki/Natural_killer_cells
https://en.wikipedia.org/wiki/Mast_cells
https://en.wikipedia.org/wiki/Eosinophils
https://en.wikipedia.org/wiki/Basophils
https://en.wikipedia.org/wiki/Phagocytic_cells
https://en.wikipedia.org/wiki/Macrophages
https://en.wikipedia.org/wiki/Neutrophils
https://en.wikipedia.org/wiki/Dendritic_cells


QUESTION 4                 [20] 
 
4.1   
Helper T cells become activated by interacting with antigen-presenting cells, such as 
macrophages. Antigen-presenting cells ingest a microbe, partially degrade it, and export 
fragments of the microbe—i.e., antigens—to the cell surface, where they are presented in 
association with class II MHC molecules. A receptor on the surface of the helper T cell 
then binds to the MHC-antigen complex. But this event alone does not activate the helper 
T cell.                              
At least one such role is that of interacting directly with MHC class II molecules on 
antigen-presenting cells, presumably facilitating cell-to-cell interactions. On activated 
CD4+ T cells, CD4 molecules can also interact directly with the T-cell receptor complex to 
influence the immune response.                 (4) 
 
4.2  
IgA (immunoglobin A) 

IgD (immunoglobin D) 

IgE (immunoglobin E) 

IgG (immunoglobin G) 

IgM (immunoglobin M)                                     (5) 

 

 
4.3  
 

1. Hyperacute rejection – occurs within minutes; antibody-mediated reaction  
2. Acute rejection – develops within days; driven by both humoral and cell-mediated 

reactions 
3. Chronic rejection – evolves over months; cell-mediated reaction          (6) 

 
4.4 Afferent lymph vessels carry lymph into the lymph nodes. Efferent lymph vessels  
      carry lymph away from the lymph nodes.                       (2) 
 
 
4.5  
 

1. Hypersensitivity reactions  
2. Autoimmune diseases 
3. Immune deficiency syndromes (genetic or acquired)                     (3) 

 
 
 
 
 
 



 
QUESTION 5                 [20] 
 
5.1 Anaphylactic shock is a severe, wide-spread and potentially life-threatening  
      allergic reaction to an antigen to which the body has become hypersensitive.         (1) 
 
5.2  

An autoimmune disease occurs when there is an abnormal immune response and the  
  body fails to discriminate self-antigens from non-self-antigens.                   (2) 
 
5.3  
 
It is generally believed that autoimmunity is triggered by the development or activation of 
CD4+ helper T cells that react with a specific autoantigen. 
  
1. Cross reactivity between host antigens and those found on microbial organisms. 

2. Exposure by trauma of hidden antigenic self-protein such as spermatozoa or lens proteins to 
which the cells have not been previously exposed in the bone marrow or thymus. 

3. Induction of antigenic presenting capability in cells that do not normally have this function e.g., 
epidermis in graft versus host disease. 

4. Abnormal immune cell regulation, e.g., due to mutations in key genes. 
5. Generalised polyclonal B-cell activation is a function of some viral infections, such as Epstein-

Barr virus, the stimulation of a wide range of B-cells to form antibody in the absence of a 
specific antigenic stimulus may lead to self-reacting antibody being produced.          (6) 

 
 
5.4  
 

1. Complete resolution (no permanent damage)  
2. Scarring 
3. Abscess formation (accumulation of pus, bacteria contained but not killed, e.g. 

pimple) 
4. Progression to chronic inflammation (stimulus still present).                              (5)  

 
5.5  

1. Adequate blood supply 
2. Nutrients 
3. Vitamins 
4. Immobilisation of healing tissue 
5. Absence of infection 
6. Viable cells                                             (6) 

 
 
 
 
 



 
QUESTION 6                 [20] 
 
6.1  
A germ cell mutation is a mutation that occurs in germ cells, or sex cells. these are the 

sperm or eggs. 
 
Somatic mutation, genetic alteration acquired by a cell that can be passed to the progeny 

of the mutated cell in the course of cell division.               (4)  
 
6.2 X-linked recessive inheritance is a mode of inheritance in which a mutation in a gene 

on the X chromosome causes the phenotype to be expressed in males (who are 
necessarily hemizygous for the gene mutation because they have one X and one Y 
chromosome) and in females who are homozygous for the gene mutation,         (2) 

  
 
6.3 Down syndrome is usually caused by an error in cell division called “nondisjunction.” 

Nondisjunction results in an embryo with three copies of chromosome 21 (TRISOMY 21) 

instead of the usual two. Prior to or at conception, a pair of 21st chromosomes in either 

the sperm or the egg fails to separate.   

      
      Clinical features of Down syndrome. 

1. Low set ears 
2. Short broad appearance to the head 
3. Protruding tongue 
4. Short thick neck 
5. Simian line 
6. Transverse crease on palm 
7. Broad short feet and hands 
8. Poor or diminished muscle tone  
9. Hyperflexible joints                              (6) 

 

6.4 Difficulty thinking and understanding, brachycephaly, upslanting palpebral fissures, 

atlantoaxial instability, bent little finger, congenital heart disease, displacement of the 

tongue, excess skin on the back of the neck, flaccid muscles, hearing loss, immune 

deficiency, low-set ears, mouth breathing, obesity, obstructive sleep apnea, 

polycythemia, seborrheic dermatitis, single line on palm, thickening of the skin of the 

palms and soles, thyroid disease, or vision disorder.            (4) 

 

https://www.britannica.com/science/cell-biology
https://www.britannica.com/science/cell-division


 

6.5 Distinguish between sarcomas and carcinomas.              (4) 

 Carcinoma Sarcoma 

Origin Epithelium tissue Connective tissue 

Age More in old More in young 

Vascularity Less vascular More vascular 

Growth rate Less rapid More rapid 

Behaviour Malignant Malignant 

Spread Early by Lymphatics Early by blood 

Prognosis Less worse More worse 

Frequency Most common Less common 

Microscopic Cells arranged in groups Cells arranged individual 

 
QUESTION 7   
 
7.1             

The over-expression of the anti-apoptotic Bcl-2 protein in lymphocytes result in 
simultaneous over-expression of the proto-oncogene which produce aggressive B-cell 
malignancies including lymphoma. This decreases the propensity of these cells for 
apoptosis. Bcl-2 result in excessive cell growth because it inhibits apoptosis.           (3) 

 
7.2  

1. It activates DNA repair proteins when DNA is damaged.  
2. It stops the cell cycle while the DNA is being repaired, and allows it to continue if the 

DNA is fixed. 
3. It initiates apoptosis if the DNA is impossible to repair, killing the cell.         (3) 

 
7.3 Adenocarcinoma is a type of cancer that forms in the lining or inner surface of mucus-

secreting glands derived from epithelial cells that has glandular origin, glandular 
characteristics, or both.                         (3) 

 
7.4 Cancer treatment can be curative or palliative.  
 
The treatment options are: 

1. Surgery.  
2. Radiation Therapy. 
3. Chemotherapy.  
4. Immunotherapy.  
5. Targeted Therapy.  
6. Hormone Therapy.  
7. Stem Cell Transplant.   
8. Precision Medicine. 
9. Gene therapy. 



 
Prevention options include screening and vaccination.            (6) 


