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Infectious diseases 

Disease: An illness or disorder of the body or mind that leads to poor health; each disease is associated 

with a set of signs and symptoms. The person does not feel well physically, mentally and socially. 
 

Health: “A state of complete physical, mental and social well-being and not merely the absence of 
disease or infirmity.” 

 
Infectious diseases: (Contagious/ Communicable/ transmissible) - Diseases caused by pathogens 

 (micro-organisms)  as they are passed from the infected to the uninfected person. Example: Cholera, 
Malaria, Tuberculosis, AIDS, etc 

 
Non-infectious disease: (Non- contagious, Non-communicable) - Diseases that are not caused by 

pathogens. They cannot be transmitted from one person to another. Examples: cardiovascular diseases, 
lung cancer, sickle cell anemia, or deficiency diseases caused by malnutrition e.g rickets (lack of 

calcium and vitamin D), scurvy (lack of vitamin C), kwashiorkor (lack of proteins). 
 

Some other definitions 
Pathogen or Causative agent: The organism which causes diseases. It may be a bacterium, virus, 

fungus or protozoan (e.g parasite). Refer to diagrams of bacterium and virus Pg 19 (Fosbery) 
 

Vector: An organism which carries the pathogen from one person to another or from an infected animal 
to a human. E.g mosquito is a vector for malaria. 

 
Incubation period: The period of time between the original infection and the appearance of signs and 

symptoms. 
 

Infective period: The time during which a person is capable of passing the disease on to another 
person.  

 
Carrier: A person who has been infected but develops no signs and symptoms, but he can still pass the 

disease to another person. 
 

Epidemic: Situation in which a disease spreads rapidly through a large number of people and later 
disappears again. (It remains in a certain region or population). 

 
Pandemic: An epidemic which spreads across whole continents or world. 
 

Endemic: Describes a disease which is always present at a low level in a given population or region. 
E.g Malaria in some African countries. 

 
Signs: Visible expression of the disease. It can also be measured. E.g rashes on the body, high 

temperature. 
 

Symptoms: An indication of a disease which is not detectable by examination and can only be reported 
by the patient e.g headache, muscle pain, nausea. 



Worldwide importance of infectious diseases 

Infectious diseases have worldwide importance because they pose serious public health problems. The 
diseases know no boundaries. As international travel is easily accessible, an infected person can be 

halfway round the world before the first symptoms appear. It has been observed that cases of infectious 
diseases are higher in developing countries. This may be due to the lack of hygiene, no proper housing 

conditions, malnutrition, few medical facilities and low standard of living. 
There are few effective barriers to disease transmission and the means of treating and curing diseases 

are rapidly becoming obsolete. For e.g, since 1940 much of the success in treating bacterial infectious 
diseases has been due to antibiotics. Now, due to their overuse, some bacteria are becoming resistant to 

these antibiotics.   
 

Cholera 
It is a water-borne disease that occurs where people do not have access to proper sanitation, a clean 

water supply or uncontaminated food. 
 

Pathogen/ Causative agent Vibrio cholera (Bacterium) 

Methods of transmission Food borne, water borne( food materials or water contaminated 
by faeces from an infected person, handling of contaminated 

objects, flies moving from faeces to food) 

Global distribution Asia, Africa, Latin America 

Incubation period 1 – 5 days 

Site of action of pathogen Wall of small intestine 

Clinical features Severe diarrhoea, loss of water and salts, dehydration, weakness 

Method of diagnosis Microscopic analysis of faeces 

 

The bacteria enter the body by way of contaminated food and water. They pass through the stomach, if 
the contents of the stomach are sufficiently acidic ( p.H < 4.5), the bacteria are unlikely to survive. 

However, if the bacteria do reach the small intestine, they multiply and secrete a toxin, Choleragen, 

which disrupts the function of the epithelium (wall of intestine) so that salts and water leave the blood 

causing severe diarrhoea. The loss of fluid can be fatal if not treated within 24 hours. 
 

Treatment 
- Oral rehydration therapy with a solution containing glucose, mineral salts or it can be given 

intravenously to rehydrate the body. 
- Antibiotics (tetracyclines, chloramphenicol) are effective at destroying the bacteria and 

decreasing diarrhoea. 
 

Causes of spread of cholera 
- Improper sanitation 

- Contaminated water and food 
- Poor hygiene 

 
Prevention and Control 

- Proper sewage treatment and sanitation 
- Clean drinking water supplies 

- Proper hygiene 
- Health education  

 
 



Malaria 

 
Malaria is caused by Plasmodium parasites. The parasites are spread through the bites of infected 

female Anopheles mosquitoes. 
 

Pathogen/ Causative agent Plasmodium falciparum, P. vivax, P. ovale, P. malariae 

(Protoctist/Parasite) 

Methods of transmission Female Anopheles mosquito ( insect vector) 

Global distribution Throughout the tropics 

Incubation period From 1 week to a year 

Site of action of pathogen Liver, red blood cells, brain 

Clinical features Fever, anaemia, nausea, headaches, muscles pain, shivering, 

sweating 

Method of diagnosis Microscopic examination of blood. 
 
 

 
 

Female Anopheles mosquitoes feed on human blood to obtain the protein they need to develop their 
eggs. If the person they bite is infected with Plasmodium, they will take up some of the pathogen’s 

gametes with the blood meal. These gametes fuse and develop in the mosquito’s gut to form infective 
stages, which move to the mosquito’s salivary glands. When the mosquito feeds again, it injects an 

anticoagulant that prevents the blood meal from clotting and therefore can easily flow into the 



mosquito. The infective stages pass out into the blood together with the anticoagulant in saliva. The 

parasites enter the person’s red blood cells and liver cells and multiply. 
 

If a person is continually reinfected, he becomes immune to malaria (if he is able to survive the first 5 
years of life). The immunity lasts as long as they are in contact with the disease. People who have been 

exposed to infection since birth and who have survived attacks of malaria develop a certain amount of 
tolerance to the disease. People with no history of previous infection will develop serious disease very 

rapidly. 
 

Treatment 
Anti-malarial drugs such as chloroquine and proguanil are used to treat the infected persons. These are 

prophylactic drugs which work by inhibiting protein synthesis and sexual reproduction of Plasmodium, 
thus preventing the parasite from spreading within the body.  

 
Prevention and control of malaria 

• Reduce number of mosquitoes by killing them, spreading oil in breeding grounds, draining 
marshes and clearing vegetation. 

• Avoid being bitten by mosquitoes by sleeping under mosquito nets, using mosquito repellents, 
wearing long sleeves clothes and trousers, 

• Use drugs to prevent parasite infecting people. 

• Biological control: stocking bodies of water with fish which feed on mosquito larvae and 
spraying bacterium that kills larvae. 

• Increase public knowledge about malaria. 

• Increase accessibility of healthcare in rural areas. 

• Diagnose infected people so treatments can be started earlier. 

• Development of vaccines targeted against different stages of the parasite’s life cycle (due to 
antigenic shift and different antigens per stage) 

 

Eradication of malaria has not been generally successful because: 
- Plasmodium became resistant to drugs used to control it. 

- Mosquitoes became resistant to insecticides that were used. 
- Difficulties in developing vaccines against all the stages of the parasite’s life cycle, the antigens 

of the parasites may change over time. Also the parasites are only vulnerable to attack by 
antibodies when not inside liver cells or red blood cells. 

 
Factors affecting worldwide distribution of malaria: 

▪ Almost 90% of cases of malaria are reported in Sub-Saharan Africa. 
▪ Malaria is abundant in hot and humid places (tropical zone) as mosquitoes thrive in these conditions. 

▪ Plasmodium parasites require temperatures higher than 200 C. 
▪ No mosquito control programs. 

▪ Increased use of DDT, causing DDT resistant Anopheles species. 
▪ Stagnant water acts as a breeding ground for Anopheles mosquitoes. 

 
 

 
 

 
 

 



AIDS – Acquired Immune Deficiency Syndrome 

 
AIDS is a disorder which damages the human body’s immune system. It is caused by the Human 

Immunodeficiency Virus (HIV). The virus infects and destroys T lymphocytes. As the number of T 
lymphocytes decrease, a range of pathogens are allowed to cause a variety of different infections.  

 

Pathogen/ Causative agent Human Immunodeficiency Virus (Virus) 

Methods of transmission - Exchange of body fluids (during sexual intercourse) 

- Intravenous needle sharing 
- Blood transfusions 

- Mother to foetus pass through placenta  
- Mother to baby through breast milk 

Global distribution Worldwide, especially in sub-Saharan Africa and South-East Asia 

Incubation period Initial incubation a few weeks, but up to ten years or more before 
symptoms of AIDS may develop. 

Site of action of pathogen T- helper lymphocytes, macrophages, brain cells 

Clinical features HIV infection, susceptibility to disease- pneumonia, TB & 
cancers; weight loss, diarrhoea, fever, sweating, dementia 

Method of diagnosis Blood test for antibodies to HIV 

 
The virus binds to receptors present in the surface of T lymphocytes. It enters the cells by endocytosis 

or injecting its viral RNA directly into the cell. The viral RNA is copied into DNA by reverse 
transcriptase. The viral DNA is then incorporated into the lymphocyte’s DNA. The viral DNA divides 

every time there is the lymphocyte’s cell division. Therefore, viral protein synthesis is possible. Viral 
proteins and RNA assemble to form new HIV. The virus and its genes spread rapidly. The cells in 

which the virus has multiplied are killed.  
AIDS is not a disease; it is a collection of opportunistic diseases associated with immunodeficiency 

caused by HIV infection. A person may be infected by HIV but not show any symptoms, except may be 
flu-like symptoms for some weeks after infection. At this stage the person is HIV-positive but does not 

have AIDS. 
 

HIV is not transmitted by a vector; the virus cannot survive outside the human body. HIV changes its 
surface proteins which makes it difficult for the body’s immune system to counteract it. This also 

makes development of a vaccine very difficult. 
 

Treatment 
There’s no cure, however, drug therapy prevents replication of the virus, prolonging life. It binds to the 

viral enzyme reverse transcriptase and blocks its action. This stops the replication of the viral genetic 
material and leads to an increase in some of the body’s lymphocytes. Drugs that have a similar 

molecular structure to DNA nucleotides are used e.g Zidovudine. 
 

Prevention and control of AIDS 
- Education and awareness about spread of infection. 

- Use of condoms and femidoms as they form barrier between body fluids. 
- Contract tracing: used to identify and isolate sources of infection by testing for HIV antibodies. 

This can be used to isolate and treat more people, and prevents further spread of infection. 
- Stop sharing needles or use sterile ones. 

- Blood should be HIV screened and heat treated to kill any viruses. 
- If tested HIV+, be given medical drugs and psychological support 



 

Factors affecting worldwide distribution of AIDS: 
▪ The cases have been reported in all regions of the world, but largest part those existing 

with HIV (97%) reside in low and middle income countries, particularly in sub-Saharan 
Africa. 

▪ 70% of deaths due to HIV occur in Africa. 
▪ People with multiple partners at risk of spreading/contracting infection. 

▪ Most people living with HIV or at risk for HIV do not have access to prevention, care, 
and treatment, and there is still no cure. 

 
 

Tuberculosis (TB) 

 

It is an incredibly invasive disease. It often strikes HIV+ people and those suffering from malnutrition 
as their immune systems are weak and the bacteria activates. Particularly prevalent in overcrowded 

areas.  
TB is caused by two bacteria: Mycobacterium tuberculosis and Mycobacterium bovis. These are 

pathogens that live inside human cells, particularly in the lungs. This is the first site of infection, but the 
bacteria can spread throughout the whole body and even infect bone tissue. Some people become 

infected and develop TB quite quickly while in others the bacteria remain inactive for many years. 
People with the inactive infection are not contagious. M. bovis can be present in cattle and spread to 

humans in meat and milk. 
 

Pathogen/ Causative agent Mycobacterium tuberculosis, Mycobacterium bovis (Bacterium) 

Methods of transmission Airborne droplets (M. tuberculosis); via undercooked meat and 
unpasteurised milk (M. bovis) 

Global distribution Worldwide 

Incubation period Few weeks – several years 

Site of action of pathogen primary infection in lungs; secondary infections in lymph nodes, 

bones and gut 

Clinical features Coughing up blood, shortness of breath, fever, chest pain, 
sweating, weight loss 

Method of diagnosis Microscopic examination of sputum for bacteria, chest x-ray 

 
Treatment 

Samples of sputum (mucus and pus) from their lungs are collected and TB bacteria are identified by 
microscopy. Infected patients are isolated and treated by drugs ( antibiotics such as streptomycin, 

rifampicin, isoniazid). Patients should take their full course of drugs otherwise they can harbour drug-
resistant bacteria. 

The treatment is long as it takes from 9 months to 1 year to kill the Mycobacteria surviving inside the 
host cells. If the patient stops the drug treatment before the bacteria are completely eliminated, this 

allows the survival of bacteria that will multiply and perhaps undergo mutations, developing drug-
resistant bacteria that further multiply. 

 
Prevention and control of TB 

- BCG vaccine (Bacille Calmette Guerin – the 2 French scientists who developed the vaccine) 
- Contact tracing and screening for symptoms of TB. 

- Cattle should be routinely tested for TB and any found to be infected are destroyed.  
- TB bacteria are killed when milk is pasteurized. 



Factors affecting worldwide distribution of TB: 

▪ Prevalent in HIV+ positive areas 
▪ Areas where access to healthcare is low, or drugs are expensive  

▪ Poverty 
▪ Overcrowded conditions and poor housing 

▪ Effect of vaccine wears off with time 
 

 

Measles 

 

Pathogen/ Causative agent Morbillivirus (measles virus) 

Methods of transmission Airborne droplets, close contact with secretions containing the 

virus 

Global distribution Developing countries 

Site of action of pathogen Upper respiratory tract 

Clinical features Fever, rashes on the body 

 
 

 Babies under 8 months are immune due to passive immunity in the form of antibodies via the placenta 

from their mother. 
Measles is no longer common most developed countries since most children are vaccinated. It 

commonly affects developing countries in places where conditions are overcrowded and insanitary. It 
can cause childhood blindness and severe brain damage. 

 
Prevention and control 

Vaccination - children are immunized by the age of 18 months. 
 

Treatment - No specific treatment, treatment only for symptoms such as fever, pain. 
 

 

Small pox 

 

Pathogen/ Causative agent Variola virus 

Methods of transmission Direct contact or Droplet infection via wounds in skin, 

contaminated clothing, airborne droplets 

Global distribution Eradicated worldwide 

Site of action of pathogen Blood vessels of the skin, mouth and throat 

Clinical features High fever, rashes on the body, Red spots containing a transparent 

fluid appear all over the body, filled with thick pus 

 

 Many smallpox survivors have permanent scars over large areas of their body, especially their faces. 
Some are left blind. 

 
Prevention and control - Vaccination 

 
Treatment – supportive care such as wound care and infection control 

 
 

 



Antibiotics 

 
Antibiotics are drugs that kill or stop the growth of bacteria, without harming the cells of the infected 

organism.  
 

How they work: They interfere with some aspect of growth or metabolism of the target bacterium 
including: 

• inhibiting synthesis of bacterial cell walls 

• inhibiting activity of proteins in the cell surface membrane 

• inhibiting enzyme action 

• inhibiting DNA and protein synthesis 

Antibiotics do not kill host cells because 

- animal cells do not have cell wall 

- enzymes for transcription and translation are not same as in bacteria 

There are 2 types of antibiotics: Bacteriostatic and Bactericidal 

Bacteriostatic: agents inhibit the growth and multiplication of susceptible microorganisms 

Bactericidal: agents kill microorganisms e.g penicillin. 

Broad spectrum antibiotics: these are effective against a wide range of bacteria 

Narrow spectrum antibiotics: these are active only against a few bacteria. 

 

How penicillin works: 

• Prevents synthesis of crosslinks between peptidoglycan polymers in bacterial cell walls by 
inhibiting enzymes that build these crosslinks. 

• When a newly formed bacterial cell is growing, it secretes enzymes called autolysins, which 
make little holes in its cell wall. 

• These little holes allow the wall to stretch so that new peptidoglycan chains can link together. 

• Penicillin prevents the peptidoglycan chains from linking up, but the autolysins keep making 
new holes. 

• The cell wall therefore becomes progressively weaker and it bursts due to osmotic pressure. 
 

Antibiotics are ineffective against viruses as they do not have any form of cell structure or metabolism. 

These viruses replicate only within living hosts. 
 
Penicillin has no effect on M. tuberculosis because: 

• Bacterium has thick impermeable cell wall; 

• Has a gene that codes for an enzyme (β- lactamase/penicillinase) which breaks down penicillin; 

• Proteins in the membranes of other species of bacteria can inactivate antibiotics so they have no 
effect; 

• Bacterial membranes have proteins that pump out antibiotics if they enter cytoplasm; 
 

 
 



The widespread and indiscriminate use of antibiotics has led to the growth of resistant strains of 

bacteria for e.g antibiotics are used in farming to treat infections in animals. 
An organism may become resistant in two ways: 

1. Mutation 
DNA mutation: an existing gene within the bacterial genome changes spontaneously to give rise to a 

nucleotide sequence that codes for a slightly different protein that is not affected by the antibiotic. 
 

2. Transfer of resistance from one bacterium to another through transfer of relevant genes. 
 

- Vertical transmission: Bacteria reproduce asexually by binary fission. 

• DNA in bacterial chromosome is replicated; 

• Cell divides into two; 

• Each daughter cell receives a copy of the chromosome 
 

- Horizontal transmission: 

 Plasmid: small loops of double stranded DNA often containing resistant gene. 

 Conjugation: Conjugation tube is formed between two bacteria. One strand of plasmid is transferred 
from donor to recipient bacterium.Donor and recipient synthesise complementary strand to restore 

plasmid. 
 

 
 
 
Selection pressure: any phenomena which alters the behaviour and fitness of living organisms within a 
given environment. It is the driving force of evolution and natural selection eg- natural disaster, 

predators, diseases, etc. 

• Increasing misuse of antibiotics increases selection pressure exerted on bacteria to evolve 
resistance to them. (If no external disturbing factor, no selective pressure, so no need to evolve 
resistance) 

• Areas with widespread use of antibiotics (farms, hospitals), increases spread of resistance 
between bacteria. 

• Resistance may first appear in non-pathogenic bacterium (soil), then to pathogenic. 



 

Multiple resistance: multiple resistant genes in plasmid 
Eg- methicillin-resistant Staphylococcus aureus (MRSA) was controlled by vancomycin. 

▪ Another bacteria common in hospitals, Enterococcus faecalis developed resistance to 
vancomycin and passed its resistance to MRSA. 

 
 

 Reducing bacterial resistance: 

• Using antibiotics only when appropriate and necessary; not prescribing them for viral infections 

• Making sure that patients complete their course of medication 

• Medicines should only be given if prescribed 

• narrow spectrum drugs should be used rather than wide spectrum drugs 

• Reduce the use of antibiotics in drugs in agriculture 

• Use of many antibiotics to destroy the pathogen to make sure it doesn’t mutate 


