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Word of welcome 

 

Welcome to the module Zoonoses (BMI3706). We hope that studying this module will be 

an exciting and memorable learning experience.  

 

The module is designed specifically for you as a student of biomedical science. We 

assume that you have little knowledge of medical microbiology/zoonoses. However, if you 

do have some background knowledge of the subject, the up-to-date information, 

applications and activities in this module will complement your knowledge. 

 

Purpose of the module 

 

This module will provide you with information on how some of the zoonotic diseases 

affecting humans and some animals have come about. The knowledge gained from this 

module will enable you to apply the fundamental concepts of zoonoses that are required 

in the diagnosis and monitoring of diseases.  

 

Outcomes of the module  

 

After studying this module, you should be able to 

 

 demonstrate understanding of the basic knowledge of the subject zoonoses, 

including terms, concepts, principles and theories 

 interpret, evaluate and summarise the text in the study guide  

 gather, analyse and apply information on zoonoses 

 think critically to solve problems related to the subject in a familiar setting (context)  

 communicate information on zoonoses in a clear and structured way 



Learning time 

 

How much time should you spend on this module?  

 

This module carries 12 credits. Therefore, it should take you approximately 120 hours to 

complete the module successfully. This includes reading time, doing activities and 

assignments and preparing for the examination. The mind map below gives you an idea 

of how to spend your time. Remember that this is only an example and is not cast in 

stone. You need to plan carefully and decide what would work for you as an individual.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Doing 

activities:  

20 hours  

Spending time 

on 

assignments: 

15 hours 

 

 

12 credits = 120 hours 

Preparing for 

the 

examination:   

40 hours 

 

 

Reading more 

than once and 

summarising: 

45 hours 

 



Learning approach of this module 

 

As many of you who have enrolled for this module have full-time jobs, you will only be 

able to study part-time. Much of what you achieve is dictated by your own efforts and 

commitment. The most successful distance education students are not necessarily the 

most clever or experienced. Successful students are those who are the most disciplined, 

organised, willing to reflect critically on their learning, able to apply theory to practice and 

successful in managing their time. 

 

To support you in your efforts, we have designed this module to get you actively involved 

in the learning process. This means you do not only have to read and write, but also need 

to apply what you have learned. It is important that you reflect on the success or failure 

of the application and that you learn from your mistakes. Learning is not simply a 

theoretical exercise; it is also a practical experiential one. 

 

Study materials  

 

There is NO prescribed textbook for this module.  

 

You need the following: 

 a workbook in which you can do your activities, summaries and review questions 

(you have to buy this book yourself; it is your book and you do not need to present 

it to us) 

 access to the internet to download specified research articles 

 

Try to organise a study group with other students who are enrolled for this module. You 

can then discuss everything in your workbook in this group. 

 



INTRODUCTION TO ZOONOSES 

The study of zoonoses is essential in medical science. This discipline covers the 

fundamental concepts of biology and chemistry that are relevant in the medical diagnosis 

and treatment of zoonotic diseases that affect animals and humans. By now, you know 

the basic principles that govern zoonoses. Zoonotic diseases are not special super-

viruses or unique parasites, but actually account for the majority of human diseases. They 

usually do not come from pets only; other transmission modes include human-to-human 

contact, travel, and international interactions. Monitoring the genetic and host changes of 

these pathogens is the best way to stop them eventually. However, since zoonoses 

account for so many diseases, there is no one solution or way to stop all of them. 

Accomplishing that would imply that we have found a way of preventing all diseases, 

which is not likely to happen. It is very important for medical technologists and 

veterinarians to comply with the various regulations that limit possible contamination with 

zoonotic diseases. This promotes the safety of patients and technologists and helps 

provide guidelines for handling hazardous waste.  

 

 

 

 

 

 

 

 

 

 



LEARNING UNIT 1:  HISTORY OF ZOONOSES  

 

1.1 INTRODUCTION 

Humans have enjoyed a long history of intimate relationships with animals. We use some 

animals to provide food and clothing; we use them for recreational purposes or 

companionship, or as guards. Most often, the interaction we have with animals are for our 

own benefit. However, sometimes our interaction with animals can be detrimental. This 

occurs when infections are transmitted from animals to humans. Such infections are 

referred to as zoonoses (singular zoonosis). Zoonoses are defined as those infections 

and diseases that are naturally transmitted between vertebrate animals and humans.  

1.2 LEARNING OUTCOMES 

After studying this unit, you should be able to 

 connect the history of zoonotic diseases with current knowledge on zoonoses 

 discuss how zoonotic diseases became prevalent  

 

1.3 HISTORY OF ZOONOTIC DISEASE 

 

To understand animal origins of human disease, we need to consider the evolution of 

infectious organisms. Diseases that have infected humans can be traced back to our 

ancient ancestors. These diseases have followed humans through the evolutionary 

process and continue to infect humans today. In the past, humans lived in small groups 

and were usually isolated from other neighbouring humans. The diet of these individuals 

consisted mainly of plants and small amounts of protein. Therefore, they had minimal 

accumulation of garbage and sewage, which in turn minimised the number of disease-

causing organisms. 

Once humans started changing their lifestyles through food production, developed the 

ability to store food longer and increasingly domesticated animals, the spread of disease 



became easier. The domestication of animals resulted in animals and people coming into 

close contact. Crowded barnyards contained animal feed and waste, which were optimal 

environments for insects and rodents – the ideal places for the breeding and 

transmission (transfer) of diseases.  

In addition, the rise in agricultural activities and the worldwide trade of agricultural 

products became avenues for the spread of diseases. For example, diseases prevalent 

in Europe, such as the plague, were spread to Asia by the transit of flea-infested 

materials. When Christopher Columbus reached the New World, his men brought 

diseases such as smallpox and measles to the people of the West Indies and the 

Americas. Today the spread of pathogenic organisms is not dependent on explorers 

searching for new territories to conquer. International flights, transcontinental railroads, 

and other modes of international travel allow tourists, business people, military personnel 

and refugees potentially to carry diseases from one location to another. The shipment of 

goods via ships and trucks, and the trade of laboratory animals or livestock can also 

transport pathogen-carrying organisms form one country to another.  

1.3.1 Origins of zoonoses 

Infectious agents need a place to reside to be able to survive and spread in an 

environment. A reservoir is an animate or inanimate object that serves as a long-term 

habitat and focuses on dissemination of an infectious agent. Animals usually serve as 

reservoirs for certain human pathogens, although soil, water and plants can also serve 

as reservoirs. A reservoir is different from the source of infection. A source of infection is 

an individual or object from which an infection is actually acquired.  

1.3.1.1 Types of reservoirs  

Reservoirs may be living or nonliving. Living reservoirs include humans, animals and 

arthropods. Humans are the most important reservoirs of human infectious diseases. 

Infected humans may show symptoms of the disease and pass it to another humans. 

Alternatively, they may harbour a microbe, and even though they do not show symptoms, 

they still have the ability to transfer the microbe to another human/animal (carrier). Wild 

and domestic animals also act as reservoirs for human disease.  



Organisms that transmit infectious agents from one host to the next are referred to as 

vectors. A vector is an organism that does not cause disease itself but which spreads 

infection by conveying pathogens from one host to another. There are two types of 

vectors: 

 biological vectors 

 mechanical vectors 

Nonliving reservoirs include air, soil, dust, food, milk, water and fomites (objects that are 

able to transfer disease organisms). Fomites are also referred to as vehicles. Direct 

contact with zoonotic microbes via a nonliving reservoir can transmit animal diseases to 

humans.  

1.3.1.2 Transmission of zoonoses 

The routes of transmission of zoonotic diseases vary. Zoonotic pathogens can be 

transmitted between animal and humans by either direct or indirect transmission. 

 Direct transmission – immediate transfer of an agent from reservoir to susceptible 

host 

 Indirect transmission – transfer of an agent carried from a reservoir to a susceptible 

host 

 



Figure 1.1. A) Direct transmission of rabies from dog to human and B) indirect transmission of 

BSE from cow to human. 

https://commons.wikimedia.org/wiki/File:%22Rabies_and_hydrophobia...%22_George_Fleming

_1872_Wellcome_L0018105.jpg  

https://commons.wikimedia.org/wiki/File:Pioneer_plaque_man_upper_body_as_diagram_templa

te_(alternative).png  

 

Disease transmission can further be categorised as horizontal or vertical transmission. 

Horizontal transmission is the spread of disease through a population from one infected 

individual to another. Vertical transmission, on the other hand, occurs when a disease 

is transmitted from parent to offspring via placenta, sperm, milk or ovum. Vertical 

transmission is always direct. A pregnant woman can contract a zoonotic disease directly 

from an animal then pass that disease to the foetus vertically (indirect transmission from 

the original animal); however, the disease is spread directly from mother to foetus. Direct 

and indirect transmission of zoonotic disease can occur by a variety of mechanisms, 

including contact transmission, airborne transmission, placental, fomite and arthropod 

transmission.  

1.3.2 Classification of diseases 

There are a number of ways in which zoonoses can be classified based on severity or 

longevity.  

Table 1.1. Classification of diseases 

Disease type Characteristics 

Acute diseases Develop rapidly, but last only for a short time, for example the 

common cold 

Chronic diseases Develop slowly, usually with less severe clinical signs, and are 

continual or recurrent, for example tuberculosis (TB) 

Subacute diseases Severities and durations somewhere between acute and chronic, 

for example cytomegalovirus 

https://commons.wikimedia.org/wiki/File:%22Rabies_and_hydrophobia...%22_George_Fleming_1872_Wellcome_L0018105.jpg
https://commons.wikimedia.org/wiki/File:%22Rabies_and_hydrophobia...%22_George_Fleming_1872_Wellcome_L0018105.jpg
https://commons.wikimedia.org/wiki/File:Pioneer_plaque_man_upper_body_as_diagram_template_(alternative).png
https://commons.wikimedia.org/wiki/File:Pioneer_plaque_man_upper_body_as_diagram_template_(alternative).png


Latent diseases Diseases in which the pathogen remains inactive for long periods 

of time before becoming active, for example herpes 

 

Infectivity 

Infectious/Communicable Diseases acquired from an infected host, for example influenza 

Contagious  Easily transmitted diseases, for example chickenpox in humans 

Non-communicable  Do not spread from one host to another and deceased individuals 

do not serve as sources of contamination for others, for example 

tooth decay 

 

1.3.3 Epidemiology and zoonoses 

Epidemiologists monitor statistics to determine the frequency of a particular disease in a 

given population. There are several stages of disease in a population as described below: 

 Endemic – diseases that are present in the population of a particular geographic 

area  

 Sporadic – isolated cases of disease that appear in an unpredictable manner 

 Epidemic – a disease with a sudden onset and widespread outbreak in a group 

 Enzootic – conditions affecting animals of a specific geographic region 

 Epizootic – a widespread disease in populations of animals other than humans 

 Panzootic – epizootic disease that spreads across a large region 

Public health agencies strive to prevent the spread of zoonotic disease and to identify 

and eliminate any that do occur. These agencies educate the public about how the 

diseases are transmitted, explain proper sanitation procedures, identify and attempt to 

eliminate the reservoirs and other sources of infection. In addition, these agencies put 

procedures into place to isolate sick animals/humans, and help treat ill animals/people. 

These organisations are listed below:  

 World Health Organisation (WHO) 

 Centres for Disease Control and Prevention (CDC) 

 National Institute of Health (NIH) 



1.3.4 Evolution and zoonotic diseases 

Pathogens shared with wild or domestic animals cause more than 60% of human 

infectious diseases. Zoonotic disease organisms include those that are endemic in human 

populations or enzootic in animal populations with frequent cross-species transmission to 

people. Some of these diseases have only emerged recently. Together, these organisms 

are responsible for a substantial burden of disease, with endemic and enzootic zoonoses 

causing about a billion cases of illness in people and millions of deaths every year.  

Many of the most devastating infectious diseases in humans have origins in wildlife, for 

example, the global AIDS pandemic originated through human contact with wild African 

primates. These are not only historical occurrences; recently, a novel rhabdovirus (Bas-

Congo virus) of probable animal origin emerged in the Democratic Republic of Congo. As 

human populations continue to expand into new areas and global changes in temperature 

and habitat alter the distributions of wild animals, humans around the world have greater 

contact with wildlife. Thus, understanding which infectious agents have the potential to 

spread from animals to humans is crucial for preventing future human disease outbreaks.  

Humans, who have close contact with animals, and weakened immune systems, such as 

children, the elderly or pregnant women, can be at increased risk for zoonotic diseases. 

However, most zoonotic diseases can be avoided with proper prevention measures and 

the maintenance of optimum health in humans and animals.  

There are five intermediate stages through which a pathogen exclusively infecting 

animals may become transformed into a pathogen exclusively infecting humans. These 

stages are illustrated in figure 1.2. 



 

Figure 1.2: Illustration of the five stages through which pathogens of animals evolve to 

cause diseases confined to humans  

Source: http://.psu.edu/viewdoc/download?doi=10.1.1.495.9051&rep=rep1&type=pdf  

 

1.3.5  Animals harbouring zoonotic pathogens 

The animals most likely to harbour zoonotic pathogens include the following: 

 Bats 

Bats can be infected with a massive diversity of viruses. They pass these viruses to other 

animal species through bites or guano. The classic bat-origin virus is rabies, and it has 

been implicated as a possible reservoir species for the Ebola and Marburg viruses.  

 Other wild animals 

Primates harbour a number of pathogens that have crossed over into human populations. 

HIV is the result of multiple species jumps from nonhuman primates into human 

populations, likely due to the butchering of infected animals. Rats and mice, of course, 

http://.psu.edu/viewdoc/download?doi=10.1.1.495.9051&rep=rep1&type=pdf


have long been associated with disease. Plague-infected fleas on rats spread Yersinia 

pestis, the bacterium responsible for the Black Death.  

 Livestock and pets 

Humans are in regular contact with the germs that these animals harbour. Human 

measles virus infections may have evolved from a similar cattle virus, rinderpest. Cattle 

can also be a source of tuberculosis in humans. Industrial livestock production can be a 

source of disease that potentially affects hundreds and thousands of humans who 

consume products from the infected animals.  

 Food-borne zoonotic diseases  

Food-borne zoonotic diseases are caused by consuming food or drinking water 

contaminated by pathogenic (disease-causing) microorganisms such as bacteria and 

their toxins, viruses and parasites. Many of these microorganisms are commonly found 

in the intestines of healthy food-producing animals. The risks of contamination are present 

from farm to fork and require prevention and control throughout the food chain. 

Activity 1.1 

1. Define zoonoses. 

2. Investigate the different types of zoonotic diseases, their causes, hosts, vectors and 

transmission mechanisms. 

3. Describe what a vector and a host are. 

4. Compare the different types of transmission mechanisms and use examples to 

substantiate your answer. 

Feedback 

To answer these questions, study the learning unit and refer to the following sources: 

 Centers for Disease Control and Prevention 

https://www.cdc.gov/onehealth/basics/zoonotic-diseases.html  

 World Health Organization http://www.who.int/zoonoses/en/  

https://www.cdc.gov/onehealth/basics/zoonotic-diseases.html
http://www.who.int/zoonoses/en/


 Tomley, F.M and Shirley, M.W. (2009). Livestock infectious diseases and zoonoses. 

Philos Trans R Soc Lond B Biol Sci. 364(1530):2637–2642.  

 National Institute of Environmental Health Sciences. 

https://www.niehs.nih.gov/research/programs/geh/climatechange/health_impacts/ve

ctorborne/index.cfm  

Reflective questions 

 Think about what you have learned in this unit. Make a list of the most important 

new insights you have gained. What do you know now that you did not know before? 

 Did you achieve the learning outcomes successfully or did you struggle? If you 

struggled or were unable to complete the learning unit in the recommended time, 

which strategies could you apply to improve your learning?  

 How did the ideas in this learning unit correlate with what you thought or believed 

before you started the learning process? Have any of your thoughts or beliefs 

changed, and if so, how? 

 How could you change your own daily practices or lifestyle as a result of the 

knowledge you have gained in this unit?  

 

1.4 SUMMARY 

Lately, it has become impossible to read a newspaper, listen to the radio or watch 

television without hearing about an emerging infectious disease. In 2014, West Africa 

experienced an outbreak of the Ebola virus causing devastation in Guinea, Sierra Leone 

and Liberia. In 2015/2016, an outbreak of the Zika virus was reported in Brazil and parts 

of North and South America. In 2017, a bird flu outbreak was reported in parts of South 

Africa and China. Of the world’s new and emerging diseases, approximately 75% are 

zoonotic. In this learning unit, you have learned how some of the current zoonotic 

diseases affecting humans and some animals have come about. The domestication of 

several animal species has accelerated the transmission of animal pathogens to humans. 

https://www.niehs.nih.gov/research/programs/geh/climatechange/health_impacts/vectorborne/index.cfm
https://www.niehs.nih.gov/research/programs/geh/climatechange/health_impacts/vectorborne/index.cfm


These pathogens can be directly transmitted to humans or indirectly transmitted through 

ingestion, inhalation, or contact with infected animals or contaminated areas.  

This learning unit introduced you to a brief history of zoonotic diseases, how they emerged 

and how they are transmitted. With this knowledge, you should be able to conceptualise 

the topic. The following learning units will introduce you to the various types of pathogens 

and their associated zoonotic diseases.  

 

 

 

 

 

 

 

 

 

  



LEARNING UNIT 2:  BACTERIAL ZOONOTIC INFECTIONS 

 

2.1 INTRODUCTION 

Have you ever wondered how bacterial diseases are transferred between animals and 

humans? Do not worry, in this learning unit, you will learn how infectious diseases are 

transmitted from animals to humans. We will look at the course of these bacterial 

infectious diseases, the animal hosts and vectors, the impact of the infections on humans 

and measures to control these zoonoses. 

Bacterial zoonotic infections can re-emerge after they are considered to have been 

eradicated or brought under control. The development of antimicrobial resistance due to 

overuse/misuse of antibiotics is also a globally increasing public health problem. These 

diseases have a negative impact on travel, commerce and economies worldwide. In most 

industrialised countries, at-risk groups such as young, old, pregnant and immune-

compromised individuals are particularly vulnerable to antibiotic-resistant zoonotic 

bacterial diseases. 

 2.2 LEARNING OUTCOMES 

After studying this unit, you should be able to 

 understand and analyse the bacterial zoonotic infections that are important in 

humans 

 describe the course of bacterial infectious diseases 

 identify animal hosts and vectors of bacterial zoonoses 

 explain the impact of bacterial zoonoses in humans 

 discuss the measures to control bacterial zoonoses 

 

 



2.3 THE COURSE OF ZOONOTIC BACTERIAL INFECTIOUS DISEASES 

In this learning unit, we will discuss some of the main bacterial zoonotic animal diseases 

and the risks of infection. The most common bacterial zoonotic disease transmitted 

between humans and animals through a number of routes are anthrax, brucellosis, bovine 

tuberculosis, listeriosis, salmonellosis, leptospirosis, campylobacteriosis, cat-scratch 

disease and psittacosis. 

Bacterial zoonotic diseases can be transferred between animals and humans in many 

ways, including the following:  

 The transfer may occur through animal bites and scratches  

 Zoonotic bacteria originating from food animals can reach people through the direct 

faecal oral route, contaminated animal food products, improper food handling and 

inadequate cooking.  

 Farmers and animal health workers (e.g. veterinarians) are at increased risk of 

exposure to certain zoonotic pathogens and they may catch zoonotic bacteria. They 

could also become carriers of the zoonotic bacteria that can be spread to other 

humans in the community. 

 Vectors, frequently arthropods, such as mosquitoes, ticks, fleas and lice, can 

passively or actively transmit bacterial zoonotic diseases to humans. 

 Soil and water resources, which are contaminated with manure, contain a great 

variety of zoonotic bacteria and pose a great risk for zoonotic bugs and an immense 

pool of resistance genes that are available for the transfer of bacteria that cause 

human diseases. 

2.3.1 Anthrax  

Anthrax is a zoonotic disease, which primarily occurs in animals and then spreads to 

humans. Bacillus anthracis (B. anthracis), the causative organism of anthrax, is a Gram-

positive, spore-forming bacillus commonly found in the soil of endemic areas. Human 

anthrax usually spreads to human populations through close occupational proximity to 



infected livestock by handling infected domestic animals, including cattle and goats or 

their products like skin, meat, hide and bones.  

B. anthracis has two main virulence vectors:  

 The presence of a capsule which helps the bacillus avoid engulfment by phagocytes, 

thus allowing for the establishment of infection in the animal or humans. All virulent 

strains of B. anthracis form a capsule and are known as S or smooth variants. S 

variants produce mucoid or smooth colonies when cultured on agar. R or rough 

variants do not produce capsule and are relatively avirulent. The ability to produce 

capsules can be transferred to non-encapsulated B. anthracis through plasmid 

transfer. 

 The production of toxins, which consist of the following three types: 

o Protective antigen (factor II) – a protein that binds to select cell receptors in the 

target tissue, which in turn forms a channel that permits the other factors to enter 

the cells. 

o Oedema factor (factor I) – this is a toxin that converts adenosine triphosphate 

(ATP) to cyclic adenosine monophosphate (cAMP). As cAMP increases, cellular 

oedema occurs in the target tissue. Build-up of fluid surrounding the lungs can 

inhibit immune function and can be fatal. 

o Lethal factor (factor III) – this toxin is believed to inhibit phagocytosis by neutrophils 

and release cytokines. Lethal factor can kill infected cells or prevent them from 

functioning properly. 

 

Figure 2.1 presents the actions of the secreted anthrax toxins. 



 

Figure 2.1:  The actions of the secreted anthrax toxins 

Source: 

https://en.wikipedia.org/wiki/Anthrax_toxin#/media/File:Anthraxtoxins_diagram_en.png  

B. anthracis has the ability to form endospores and may persist for long periods in dry 

products, including feed, contaminated objects or soil. The endospores revert to the 

vegetative form when environmental conditions are optimal, including warmer seasons 

when the temperature is above 16 ̊ C and there is heavily rainfall. Flooding allows bacteria 

to accumulate at the ground surface of low-lying areas and drought conditions favour the 

endospore development. 

 

Figure 2.2 visualises the bacillus anthracis bacterial cell and the endospore of the 

bacteria. 

 

https://en.wikipedia.org/wiki/Anthrax_toxin#/media/File:Anthraxtoxins_diagram_en.png


 

Figure 2.2: Visual of the bacillus anthracis bacterial cell and the endospore of the bacteria 

Source: https://en.wikipedia.org/wiki/Bacillus_anthracis  

2.3.1.1 Transmission 

B. anthracis is a facultative organism whose cycle of vegetative growth and endospore 

formation occur in soil. Infection with B. anthracis occurs when animals grazing on 

contaminated pasture ingest endospores. The pathogenic bacillus is returned to the soil 

in animal excrement or when animals die. Once in the soil, the bacterium sporulates and 

the soil remains a long-term reservoir of infection for animals. 

B. anthracis is transmitted between animals through ingestion of endospore-

contaminated water or pasture in areas where previously infected animals lived. During 

an epidemic, insect transmission of the disease may occur, but it is not usually significant. 

Some animals such as pigs, dogs, cats and captive animals, have acquired the disease 

from consumption of contaminated meat. 

B. anthracis is typically transmitted to humans by infected animals and their products (fur, 

skin, bone meal). The bacterium most frequently enters the body through skin abrasions, 

injuries or blemishes resulting in cutaneous anthrax. Airborne infection and 

gastrointestinal infection can lead to human infection. 

2.3.1.2 Clinical signs in animals 

The three forms of anthrax in animals include the following: 

https://en.wikipedia.org/wiki/Bacillus_anthracis


 Peracute form – occurs mainly in ruminants especially cattle, sheep and goats. Signs 

in affected animals include ataxia, dyspnoea, trembling, seizures and sometimes 

sudden death.  

 Acute form – in cattle and sheep the first signs may be high fever and excitement 

followed by stupor, respiratory depression, cardiac depression, seizures and death. 

Milk production is reduced and abortion may occur in pregnant animals. Animals may 

also haemorrhage from the mouth, nose and anus. Splenomegaly may be evident and 

may appear as blackberry jam on necropsy. 

 Chronic form – in ruminants it produces localised, subcutaneous oedema typically in 

the neck, thorax and shoulders. 

2.3.1.3 Clinical signs in humans 

Based on the route of infection, there are three clinical forms of anthrax, namely 

cutaneous (skin), gastrointestinal (ingestion) and pulmonary (through inhalation of 

spores). 

 The cutaneous form of anthrax is the most common form of the disease. Deaths are 

rare when patients are treated with the appropriate antimicrobial therapy; 80% of 

untreated cases do not result in death. Cutaneous anthrax begins as a small sore that 

develops into a blister within one to two days; the blister further develops into an ulcer 

with a characteristic black, necrotic centre. 

 Gastrointestinal anthrax results in death in 25 to 60% of diagnosed cases. 

Gastrointestinal anthrax initially presents with nausea, loss of appetite and fever, 

followed by abdominal pain, vomiting and diarrhoea.  

 Inhalation anthrax is the most severe form. As many as 75% of treated cases result in 

death. The initial symptoms of inhalation anthrax can occur within 6 to 42 days of 

exposure. The symptoms resemble those of the common cold or flu, and include a 

sore throat, mild fever and muscle aches, but without a runny nose. These symptoms 

are generally followed by chest discomfort, a dry cough, shortness of breath and 

fatigue. Shortly thereafter, wheezing, cyanosis, shock, chest wall oedema, and 



meningitis can ensue. A chest X-ray and computed tomography (CT) of the chest 

show a widened mediastinum, pleural effusions and/or pulmonary infiltrates. Death 

can occur rapidly. 

 Systemic anthrax arises from haematogenous spread of bacteria from the cutaneous, 

pulmonary and gastrointestinal forms. Systemic infection usually produces meningitis. 

However, the spread of the disease from the primary infection site is rare. 

2.3.1.4 Management and control in animals and humans 

Prevention of anthrax is attained by annual vaccination of all grazing animals in an 

endemic area and by implementation of control measures during outbreaks. Vaccines for 

anthrax composed of killed bacilli and/or capsular antigens do not produce significant 

immunity; therefore, the current vaccine is a live vaccine. Most chemical disinfectants 

must be used in high concentrations over a long period to be effective. Cremation or deep 

burial in lime is recommended for disposal of the carcasses of animals that died from 

anthrax. 

The risk of human-to-human transmission is not a serious one, provided that sensible 

precautions are taken. For example, cutaneous anthrax lesions should be dressed for the 

first 24 to 48 hours after treatment. Disposable gloves or gloves that can be sterilised 

should be worn while applying the dressing and during subsequent disposal of specimens 

or sterilisation of materials and equipment. 

In fatal cases, postmortem examinations should be discouraged; cremation is preferable 

to burial where local custom permits. It is advisable to place the body in an impervious 

body bag for transport from the place of death, and the body should preferably not be 

extracted from the bag. Where only burial is permitted, the bagged body should be placed 

in a hermetically sealed coffin and buried without reopening. Bedding and contaminated 

materials should be bagged and incinerated, autoclaved or fumigated as appropriate. 

Whether room fumigation is necessary, would depend on the perceived level of 

contamination in the room where the patient died. 

To learn more about anthrax, follow the links below: 



https://www.youtube.com/watch?v=9uiM2OOzx88  

https://www.youtube.com/watch?v=VFi6bhQRBjA  

 

2.3.2 Bite wounds 

The microbes causing infection following dog and cat bites may consist of normal flora 

from animals’ mouth or from the skin of the human or animal being bitten. It has been 

reported that at least 30 different infectious agents are transmitted from dog or cat bites, 

and most infections as a result of dog and cat bites consist of multiple bacteria (median 

of five isolates per infected wound).  

Bacteria found in bite wounds include the following:  

 Pasteurella spp. 

 Staphylococcus aureus 

 Streptococcus mitis 

 Moraxella spp., Corynebacterium spp. and Neisseria spp. 

 Bergeyella zoohelcum 

 Capnocytophaga canimorsus and Capnocytophaga cynodegmi 

 Fusobacterium spp. 

 

2.3.2.1 Transmission 

Most of these organisms are transmitted by bite wounds, but they can also be transmitted 

through close animals contact such as an animal licking the open wound of an animal or 

human (especially immunocompromised individuals). 

2.3.3 Listeriosis 

Listeriosis is known as the circling disease. Gram-positive motile bacteria in the listeria 

genus cause listeriosis and listerellosis (figure 2.3). Listeria moncytogenes are 

considered foodborne pathogens because the majority of these infections are associated 

https://www.youtube.com/watch?v=9uiM2OOzx88
https://www.youtube.com/watch?v=VFi6bhQRBjA


with the consumption of contaminated food. However, a woman can pass it to her baby 

during pregnancy and farmers/veterinarians/butchers can develop listeria skin infections 

by touching infected calves or poultry. 

 

Figure 2.3: Stages in the intracellular life cycle of Listeria monocytogenes.  

Source: 

https://en.wikipedia.org/wiki/Listeriosis#/media/File:J_Cell_Biol_2002_Aug_158(3)_409-

14,_Figure_1.png  

2.3.3.1 Transmission 

The main reservoirs of Listeria monocytogenes are soil and the intestinal tract of animals. 

Animals can carry the bacterium without appearing ill and contaminate food of animal 

origin, including meat and dairy products through faeces, milk and uterine discharges. 

The bacterium has been found in raw foods (e.g. uncooked meat and vegetables) as well 

as in processed foods that have become contaminated after processing (e.g. soft cheeses 

and cold cuts). Listeria monocytogenes is mainly spread through ingestion, by inhalation 

and direct contact. Vertical transmission (transplacentally or via an infected birth canal) is 

the main route of infection for newborn human infants and ruminants. 

2.3.3.2 Clinical signs in animals 

https://en.wikipedia.org/wiki/Listeriosis#/media/File:J_Cell_Biol_2002_Aug_158(3)_409-14,_Figure_1.png
https://en.wikipedia.org/wiki/Listeriosis#/media/File:J_Cell_Biol_2002_Aug_158(3)_409-14,_Figure_1.png


In ruminants, listeriosis can cause encephalitis (inflammation of the brain), abortion or 

blood poisoning. Signs include depression, loss of appetite, fever, lack of coordination, 

salivation, facial paralysis and circling. Disease is more common in younger animals (one 

to three years old). Infection can also cause mastitis in cows. 

2.3.3.3 Clinical signs in humans 

A person with listeriosis usually has a fever and muscle aches, sometimes preceded by 

diarrhoea or other gastrointestinal symptoms. Almost everyone who is diagnosed with 

listeriosis has an invasive infection. This means that bacteria spread from their intestines 

to the blood, causing bloodstream infection, or to the central nervous system, causing 

meningitis.  

 2.3.3.4 Management and control in animals and humans 

 

 

In the livestock industry, feeding spoiled silage and other rotten vegetation should be 

avoided and any sick animals should be isolated from the healthy animals. Good 

hygiene and sanitation on the farm is also important. 

Whenever possible, people at risk for listeriosis should avoid the consumption of 

those foods most frequently linked to listeriosis. Those at risk also need to adhere 

strictly to the food label directions for storage and "use by" information. It is virtually 

impossible to provide listeria-free food products because L. monocytogenes infects 

a variety of animal species; many infections are inapparent and the bacterium can 

survive and grow at refrigeration temperature levels. 

Other means of prevention include thoroughly washing raw vegetables, thoroughly 

cooking raw meat, proper hygiene during food preparation, and consuming only 

pasteurised dairy products. Humans at risk should also avoid contact with animals 

that have aborted as well as with aborted materials (placenta and foetuses) on the 

farm. 



2.3.4 Bovine tuberculosis 

Bovine tuberculosis is an infectious disease of domestic animals that are most common 

in cattle, buffalo and humans. It is caused by the bacterium Mycobacterium bovis. Infected 

animals shed bacteria in respiratory secretions, faeces and milk. Humans can become 

infected with tuberculosis (TB) through exposure by drinking infected milk, breathing in 

the bacterium shed by infected animals, or direct contact with a cut or other skin breaks. 

Humans can protect themselves by not drinking or eating raw milk products.  

TB is a disease of humans and animals that is caused by the Mycobacterium tuberculosis 

complex (MTC). Mycobacteria of the MTC cause TB in various mammalian hosts but 

exhibit specific host tropisms. The two major pathogenic species in this complex are M. 

tuberculosis and M. bovis, the causative agents of TB in humans and cattle, respectively. 

However, it is well known that M. bovis is zoonotic, while infection with M. tuberculosis 

has been sporadically reported in domestic and wild animal species, most frequently in 

animals living in prolonged, close contact with humans. Among domestic animals, 

infection with M. tuberculosis has been most frequently identified in cattle. Humans 

suffering from active TB are the most probable source of M. tuberculosis in animals, with 

infection spread via sputum, and rarely urine or faeces.  

2.3.5 Salmonellosis 

Salmonellosis is a food-borne zoonosis, an infectious disease of all domestic animals 

caused by various specious of salmonellae. It is characterised by three major syndromes, 

namely acute septicaemia, acute enteritis and chronic enteritis. Salmonella sp. is a 

bacterium that lives in the intestinal tract of carrier animals of many species, including 

livestock, poultry and reptiles. Infective numbers of the bacteria are shed into the faeces 

of these animals particularly during periods of stress such as being yarded and 

transported. Other animals and humans can ingest the salmonella bacteria through direct 

or indirect contact with faecal material, and infection then produces gastroenteritis.  

Salmonella is ubiquitous; any food, if not handled properly and protected from 

contamination, can cause infection. In recent times, contaminated chicken and eggs have 

become the most commonly identified vehicles in human salmonellosis; they were 



responsible for the pandemic associated with S. enteritidis between the mid-1980s and 

mid-1990s. Many outbreaks implicating poultry meat as the source of infection have been 

reported. People may become infected with S. enteritidis through infected broiler breeder 

flocks and broiler rearing flocks, and the contamination of broilers at slaughter. 

2.3.6 Leptospirosis 

Leptospirosis is the disease caused by the bacterium Leptospira interrogans. 

Leptospirosis is an infection caused by corkscrew-shaped bacteria called leptospira. 

Signs and symptoms can range from none to mild with headaches, muscle pains and 

fevers; to severe with bleeding from the lungs and meningitis. Humans and cattle are 

incidental hosts. If the infection causes the person to turn yellow and to develop kidney 

failure and bleeding, it is then known as Weil’s disease. If it causes lots of bleeding from 

the lungs, it is known as severe pulmonary haemorrhage syndrome. Leptospirosis is 

endemic to most countries in Southeast Asia. Outbreaks have been reported from 

different parts of India. It is a common cause of acute renal failure in South India. Multi-

centric investigation in India indicates that leptospirosis accounts for about 12.7% of 

cases of acute febrile illness reporting to hospitals. 

2.3.7 Psittacosis 

 

https://en.wikipedia.org/wiki/Psittacosis#/media/File:Blue_heron_chlamydiosis.JPG  

Figure 2.4: An immature little blue heron with psittacosis 

https://en.wikipedia.org/wiki/Psittacosis#/media/File:Blue_heron_chlamydiosis.JPG


Psittacosis is found worldwide. Infection with Chlamydophila psittaci is the cause of 

systemic illness in companion birds and poultry (figure 2.4). This illness is often referred 

to as avian chlamydiosis (also known as psittacosis, ornithosis and parrot fever) in birds. 

The incidence seems to be increasing in developed countries and correlates with the 

imports of exotic birds. Chlamydia psittaci is a bacterial species that can chronically infect 

birds’ respiratory tract (lungs, throat, nasal cavity and even eyes). Some birds may be 

carriers, but may show no clinical signs. If a bird shows clinical signs of the disease, the 

most common symptoms are being fluffed up and quiet, sneezing, runny eyes and 

diarrhoea. In humans, the most common sign is respiratory disease, with symptoms such 

as a chronic cough and sneezing. Zoonotic transmission mainly occurs via inhalation of 

infected excretions and discharges. Intermittent shedding by animal carriers represents 

an important path of infection for birds and humans. In domesticated birds, C. psittaci 

infections occur most commonly in turkeys and ducks. Recent studies have reported 

frequent C. psittaci infections in European and Asian chickens.  

Activity 2.1 

1. Describe the causative agents of salmonellosis, campylobacteriosis and cat-scratch 

disease. 

2. Describe methods of controlling clostridium infections in animals and humans. 

3. Discuss protective measures that all professionals should take to prevent 

transmission of anthrax, erysipeloid and E. coli infection.  

Feedback 

To answer these questions, study the learning unit and refer to the links below. Note that 

some of the bacterial zoonoses were not introduced in the learning unit, but are still 

important. 

https://animallaw.foxrothschild.com/2016/04/29/cat-diseases-and-parasites-that-can-

infect-people/  

http://edition.cnn.com/2016/05/19/health/salmonella-turtles/index.html  

https://www.youtube.com/watch?v=dnzpr6Yj29I  

https://animallaw.foxrothschild.com/2016/04/29/cat-diseases-and-parasites-that-can-infect-people/
https://animallaw.foxrothschild.com/2016/04/29/cat-diseases-and-parasites-that-can-infect-people/
http://edition.cnn.com/2016/05/19/health/salmonella-turtles/index.html
https://www.youtube.com/watch?v=dnzpr6Yj29I


Reflective questions 

 Think about what you have learned in this unit. Make a list of the most important 

new insights you have gained. What do you know now that you did not know before? 

 Did you achieve the learning outcomes successfully or did you struggle? If you 

struggled or were unable to complete the learning unit in the recommended time, 

which strategies could you apply to improve your learning?  

 How did the ideas in this learning unit correlate with what you thought or believed 

before you started the learning process? Have any of your thoughts or beliefs 

changed, and if so, how? 

 How could you change your own daily practices or lifestyle as a result of the 

knowledge you have gained in this unit? 

2.4  SUMMARY 

In this learning unit, you were introduced to common bacterial zoonotic diseases, and 

how they affect animals and humans. These bacterial zoonoses have a major impact on 

global public health. Both emerging and re-emerging bacterial zoonoses have gained 

increasing national and international attention in recent years. Keep in mind that the 

identification and control of emergent zoonotic bacterial diseases require a “one health” 

approach, which demands the combined efforts of physicians, veterinarians, 

epidemiologists, public health workers and urban planners. Collaborative international 

routine surveillance strategies, prompt and reliable agent identification techniques, and 

the optimisation of treatment regiments will ensure the prevention and management of 

such infections. This knowledge should enable you to conceptualise the topic. The 

following learning unit will introduce you to other types of pathogens and their associated 

zoonotic diseases.  

 

 

 



LEARNING UNIT 3:  FUNGAL ZOONOSES 

 

3.1 INTRODUCTION  

Have you ever wondered how fungi cause infection? Most fungi are free living and do not 

require a host to complete their life cycles. Most human and animal infections occur 

through accidental contact with environmental sources, including soil, water and dust. 

Humans and animals are tolerant of fungi, except for two main kinds of pathogens, namely 

true pathogens (that infect healthy humans and animals) and opportunistic pathogens 

(that are present in low numbers in humans or animals, and only cause disease when the 

host environment is compromised). 

Fungal diseases are described based on the location of the infection they cause and are 

categorised as superficial mycoses (e.g. dermatophytes, including Trichophyton and 

Microsporum), systemic mycoses (that invade body tissues and tend to be dimorphic 

fungi, e.g. Blastomyces) and opportunistic mycoses (that are normally harmless, but can 

cause disease in a compromised host, e.g. Candida). 

3.2 LEARNING OUTCOMES 

After studying this unit, you should be able to 

 understand and analyse the fungal zoonotic infections that are important in 

humans 

 describe the course of fungal infectious diseases 

 identify the causative agent of fungal zoonoses 

 explain the impact of fungal zoonoses in humans 

 discuss the measures to control fungal zoonoses 

 

 



 

3.3 DERMATOPHYTES AND THE DISEASES THEY CAUSE 

Dermatophytes invade keratinised tissues and cause dermatophytosis. They have the 

ability to penetrate all layers of skin. There are three genera of dermatophytes that infect 

humans (Trichophyton, Microsporum and Epidermophyton) and only two that infect 

animals (Trichophyton and Microsporum). Dermatophytes are transmitted in variety of 

ways, for example through direct contact with an infected person or animal, indirect 

contact with contaminated fomites and through air-borne spores. 

 

Figure 3.1:  A person infected with dermatophytosis genera 

Source: https://commons.wikimedia.org/wiki/File:Seborrhoeic_dermatitis_head.jpg 

3.3.1 Microsporum infection 

The genus Microsporum causes dermatophytosis, including Tinea capitis (ringworm of 

the scalp) and Tinea corporis (ringworm of the body) (figure 3.1). This dermatophytosis 

targets scalp hair and skin, but not nails. Microsporum canis is spread through contact 

with, for example, dogs, cats, horses, pigs and sheep.  

https://commons.wikimedia.org/wiki/File:Seborrhoeic_dermatitis_head.jpg


 

 

Figure 3.2: A Tinea corporis infection 

Source: https://en.wikipedia.org/wiki/Dermatophytosis  

To see more on Tinea corporis infection, follow the link below: 

https://www.youtube.com/watch?v=lNO6vWel0V4  

 

3.3.2 Trichophyton infection 

The genus Trichophyton also causes dermatophytosis in humans and animals, including 

Tinea capitis (ringworm of the scalp – figure 3.1), Tinea corporis (ringworm of the body – 

figure 3.2) Tinea barbae (ringworm of the beard – figure 3.3), Tinea unguium (ringworm 

of the nails – figure 3.4) and Tinea pedis (athletes’ foot). Trichophyton mentagrophytes, 

Trichophyton verrucosum, Trichophyton equinum, Trichophyton quinckeanum and 

Trichophyton erinacei are the only zoonotic species. 

https://en.wikipedia.org/wiki/Dermatophytosis
https://www.youtube.com/watch?v=lNO6vWel0V4


 

Figure 3.3: Tinea barbae disease 

Source: https://en.wikipedia.org/wiki/Tinea_barbae  

Learn more on infections caused by Trichophyton by following the links below: 

https://www.youtube.com/watch?v=LgegtIAqRXA  

https://www.youtube.com/watch?v=GdgRPj7zmwA  

 

3.3.3 Epidermophyton infections 

Epidermophyton is not zoonotic; it is transmitted by person-to-person contact. It causes 

Tinea cruris (ringworm of the groin) and Tinea unguium (ringworm of the nail – figure 3.4). 

 

Figure 3.4: Ringworm of the nail 

https://en.wikipedia.org/wiki/Tinea_barbae
https://www.youtube.com/watch?v=LgegtIAqRXA
https://www.youtube.com/watch?v=GdgRPj7zmwA


Source: https://commons.wikimedia.org/wiki/File:Onychomycosis_(tinea_unguium).jpg  

 

3.3.4 Dermatophytosis management and control in animals and humans 

A killed fungal cell wall vaccine has been approved for the treatment and prevention of 

M. canis in cats. The vaccine helps decrease the time needed for the improvement of 

clinical signs and reduces the severity of re-exposed kitten infections. An attenuated 

fungal vaccine is available for cattle that prevents the development of severe clinical 

lesions and reduces the incidence of zoonotic disease in animal care workers. Some rugs 

used in animals care are treated with chemicals, including tolnaftate. 

Following the recommendations listed below can limit the potential of acquiring 

dermatophytosis: 

 Keep skin, hair and nails clean and dry. 

 Do not walk barefoot outside or on unwashed floors 

 Never exchange hairbrushes, combs or clips. 

 Practise good hygiene. 

 Reduce stress levels and seek treatment for immunocompromising diseases. 

 Wear gloves when handling animals. 

 Treat infective animals. 

 

3.4 SPOROTRICHOSIS AND THE DISEASES THEY CAUSE 

The fungus, Sporothrix schenckii, causes sporotrichosis (see figure 3.5). The fungus 

grows in the environment and can survive for months or years in soil, vegetation and 

wood. Sporotrichosis occurs worldwide, particularly in areas with high humidity and 

temperatures.  

https://commons.wikimedia.org/wiki/File:Onychomycosis_(tinea_unguium).jpg


Humans get sporotrichosis by coming in contact with the fungal spores in the 

environment. Cutaneous (skin) infection is the most common form of the infection. It 

occurs when the fungus enters the skin through a small cut or scrape, usually after 

handling contaminated plant matter. Some cases of sporotrichosis have been associated 

with scratches or bites from animals, particularly cats. 

 

Figure 3.5: Sporotrichosis caused by the fungus Sporothrix schenckii 

Source: 

https://commons.wikimedia.org/wiki/File:Sporotrichosis_by_the_fungus_Sporothrix_sch

enckii_PHIL_3940_lores.jpg  

3.4.1 Types of sporotrichosis 

Types of sporotrichosis include the following: 

 Cutaneous (skin) sporotrichosis is the most common form of the infection. It usually 

occurs on a person’s hand or the arm after they have been handling contaminated 

plant matter. 

 Pulmonary (lung) sporotrichosis is very rare but can happen after someone 

breathes in fungal spores from the environment.  

 Disseminated sporotrichosis occurs when the infection spreads to another part of 

the body, such as the bones, joints, or the central nervous system. This form of 

sporotrichosis usually affects people who have weakened immune systems, such as 

people with HIV infection. 

https://commons.wikimedia.org/wiki/File:Sporotrichosis_by_the_fungus_Sporothrix_schenckii_PHIL_3940_lores.jpg
https://commons.wikimedia.org/wiki/File:Sporotrichosis_by_the_fungus_Sporothrix_schenckii_PHIL_3940_lores.jpg


3.4.2 Sporotrichosis management and control in animals and human 

Sporotrichosis in animals can be prevented by limiting their exposure to potentially 

infective animals and by proper cleaning and examination of wounds. Humans can limit 

their exposure by practising strict hygiene when handling animals with suspected or 

diagnosed sporotrichosis. Skin contact with sphagnum moss should also be avoided, as 

this material has been implicated in several outbreaks of sporotrichosis. Gloves should 

be worn while handling or treating affected animals, particularly cats. After the gloves are 

removed, the hands should be washed thoroughly and disinfected with chlorhexidine, 

povidone, iodine or another solution with antifungal activity. Controlling epidemics in cats 

is expected to reduce concurrent cases in humans. 

Activity 3.1 

1.  Discuss the transmission, clinical signs and diagnostic procedures of fungal          

zoonoses. 

2.  Describe methods of controlling fungal zoonoses. 

3.  Briefly describe the history of specific fungal zoonoses. 

 

Feedback 

To answer these questions, study the learning unit and refer to the following sources: 

http://study.com/academy/lesson/fungal-zoonotic-infections.html  

https://www.youtube.com/watch?v=tGEPxm9M5mQ  

https://www.youtube.com/watch?v=fxXuNM0N6_8  

Reflective questions 

 Think about what you have learned in this unit. Make a list of the most important new 

insights you have gained. What do you know now that you did not know before? 

http://study.com/academy/lesson/fungal-zoonotic-infections.html
https://www.youtube.com/watch?v=tGEPxm9M5mQ
https://www.youtube.com/watch?v=fxXuNM0N6_8


 Did you achieve the learning outcomes successfully or did you struggle? If you 

struggled or were unable to complete the learning unit in the recommended time, 

which strategies could you apply to improve your learning?  

 How did the ideas in this learning unit correlate with what you thought or believed 

before you started the learning process? Have any of your thoughts or beliefs 

changed, and if so, how? 

 How could you change your own daily practices or lifestyle as a result of the 

knowledge you have gained in this unit? 

 

3.5 SUMMARY 

Fungal infections associated with zoonotic and or sapronotic transmission are an 

important public health problem worldwide. A number of these infections are among the 

group of the most common fungal diseases, such as dermatophytosis, sporotrichosis and 

histoplasmosis. However, as international public health efforts have neglected certain 

fungal diseases with zoonotic potential, their preventive strategies leave much to be 

desired. 

 

 

 

 

 

 

 

 



LEARNING UNIT 4: PARASITIC ZOONOSES 

 

4.1 INTRODUCTION  

Are you aware that parasitic diseases cause significant problems in the developing world? 

At present, there are more than 15 protozoan and 50 other parasitic diseases that are 

zoonotic in nature. To take you back to the basics, parasitism is an association between 

two species – the parasite and the host.  

Zoonotic parasites are important because they have an impact on human and animal 

health, food safety and economic concerns. Contaminated water and food significantly 

increase the transmission of these parasites. Most of the animals that live in close contact 

with humans may harbour and transmit zoonotic parasites to humans. Livestock, pets, 

domiciliated wild animals, fish and other animals – all of them could transmit zoonotic 

parasites. 

4.2 LEARNING OUTCOMES 

After studying this unit, you should be able to 

 understand and analyse the parasitic zoonotic infections that are important in 

humans 

 describe the course of parasitic infectious diseases 

 identify animal hosts and vectors of zoonotic parasites 

 explain the impact of zoonotic parasites in humans 

 discuss the measures to control zoonotic parasites 

4.3 THE COURSE OF PARASITIC INFECTIOUS DISEASES 

Most human parasites cause disease by going through three general stages. The first 

stage is transmission of the parasite to the animal or human host from the source, for 

example, water, soil, food or other animals. In the second stage the microbe invades and 



multiplies in the host, producing more parasites that can infect other suitable hosts. The 

final stage is when the parasite leaves the host in large numbers by specific means, and  

must find and enter a new host to survive.  

4.4 PROTOZOAN ZOONOSES 

The spectrum of intestinal protozoal infections can range from asymptomatic to invasive 

disease (in the cases of E. histolytica or B. coli) to severe and/or chronic and protracted 

diarrhoea (in the cases of giardiasis or in individuals who are severely immunosuppressed 

with spore-forming protozoal infections). 

Table 4.1: Summary of protozoal infections 

Intestinal protozoal infection 

 Amoebiasis  

 Giardiasis 

 Cryptosporidiosis  

 Balantidiasis 

 Cyclosporidiosis  

 Microsporidiosis 

Systemic protozoal infection 

 Toxoplasmosis  

 Leishmaniasis  

 African trypanosomiasis 

(sleeping sickness) American 

trypanosomiasis (Chagas 

disease)  

 Malaria  

 Babesiosis 

 

4.4.1 Amoebiasis (amoebic dysentery)  

Invasive amoebiasis is caused by Entamoeba histolytica, an anaerobic parasitic 

protozoan that predominately infects humans and other primates including dogs, cats and 

rats. Entamoeba histolytica has been divided into two species based on isozyme analysis, 

namely Entamoeba histolytica and Entamoeba dispar (non-pathogenic protozoan).  

 



4.4.1.1 Transmission 

E. histolytica is transmitted via ingestion of the cystic form (infective stage) of the 

protozoa. Viable in the environment for weeks to months, cysts can be found in soil, 

fertiliser or water contaminated by faecal matter, or on the contaminated hands of food 

handlers. Faecal-oral transmission can also occur in the setting of anal sexual practices 

or direct rectal inoculation through colonic irrigation devices. Excystation then occurs in 

the terminal ileum or colon, resulting in trophozoites (invasive form). The trophozoites can 

penetrate and invade the colonic mucosal barrier, leading to tissue destruction, secretory 

bloody diarrhoea, and colitis resembling inflammatory bowel disease. In addition, the 

trophozoites can spread hematogenously via the portal circulation to the liver or even to 

organs that are more distant. 

4.4.1.2 Management and control 

There are many ways to limit the spread of E. histolytica, including the proper disposal of 

human and animal waste, eliminating vectors such as flies and cockroaches, proper water 

and sanitation and limiting the use of human waste as fertiliser. 

4.4.2 Babesiosis  

Babesiosis also known as piroplasmosis and Nantucket fever in humans, is caused by 

protozoan red blood cell parasites of the genus Babesia. Humans are opportunistic hosts 

for Babesia when bitten by nymph or adult ticks. Human babesiosis is a zoonotic infection 

in which ticks transmit Babesia organisms from a vertebrate reservoir to humans; the 

infection is incidental in humans.  

The primary Babesia species that infect cattle include Babesia divergens, Babesia 

bigemina, Babesia bovis, and Babesia major. In horses, the main species is Babesia equi. 

Babesia canis is the primary species in dogs, and Babesia felis is the main species in 

cats. Babesia microti is the species found in mice. 

 

 

http://emedicine.medscape.com/article/179037-overview


4.4.2.1 Transmission 

Ticks are responsible for the transmission of the most cases of babesiosis (figure 4.1). 

Transmission to the host via saliva contaminated with sporozoites occurs when the tick 

feeds on an animal or human host. Babesia spp. can also be transmitted from 

contaminated blood transfusions, mechanical transmission by insects or during surgical 

procedures and intrauterine infection; however, these methods are rare.  

 

Figure 4.1: B. bovis transmission 

Source: https://en.wikipedia.org/wiki/Babesia#/media/File:Babesia-bovis-

transmission.png 

4.4.2.2 Management and control of babesiosis 

If carefully followed, the most effective method to prevent babesiosis is avoidance of ticks. 

Deer ticks hide in moist areas and cling to long grasses. When in a region known to be 

associated with babesiosis or deer ticks (any grassy or wooded area), people should take 

the following appropriate precautions: 

 Avoid contact with vegetation as much as possible. 

 Wear long clothing and covered shoes. 

 Light clothing with a tight weave makes it easier to spot ticks. 

https://en.wikipedia.org/wiki/Babesia#/media/File:Babesia-bovis-transmission.png
https://en.wikipedia.org/wiki/Babesia#/media/File:Babesia-bovis-transmission.png


 Check often for ticks all over the body (ticks climb and may even reach the head or 

neck area). 

 Spray skin with DEET and clothes with Permethrin.  

 Tie long hair back. 

 Shower and wash thoroughly after hikes. 

 Check pets for ticks as well. 

If a tick is found: 

 Remove the tick with tweezers, grasping the mouthparts and not the body. 

 Do not use other methods such as petroleum jelly or matches. 

 Kill the tick by placing it in alcohol. 

Activity 4.1 

1. Leishmaniasis is a vector-transmitted protozoal complex disease caused by a 

variety of Leishmania species. Discuss how this vector-transmitted protozoal 

complex disease is transmitted to both animals and humans. In your answer include 

aspects such clinical signs, diagnosis and management and control. 

2. Discuss how toxoplasmosis is transmitted to both animals and humans. In your 

answer include aspects such clinical signs, diagnosis and management and control. 

3. Discuss how trypanosomiasis is transmitted to both animals and humans. In your 

answer include aspects such clinical signs, diagnosis and management and control. 

 

Feedback 

You can refer to the following links to get more clarity: 

http://www.who.int/mediacentre/factsheets/fs375/en/  

http://www.who.int/mediacentre/factsheets/fs375/en/


https://www.youtube.com/watch?v=AEX4jf8xZpk 

https://www.youtube.com/watch?v=mKnlRVfjl-o   

 

4.5 CESTODE ZOONOSES 

Cestodes, more commonly called tapeworms, are symmetric flatworms that parasitise the 

intestinal tract of vertebrates. Cestode zoonoses are defined as cestode diseases that 

are naturally transmitted between other vertebrate animals and humans. The zoonotic 

cestodes belonging to the family Taeniidae are of paramount importance in the 

developing world. Most food-producing animals, including cattle, buffalo, sheep, goat and 

pigs, as well as some other mammals act as intermediate hosts for Echinococcus 

granulosus. Humans could become infected after accidental consumption of 

Echinococcus species eggs shed in the faeces of the definitive carnivorous host or 

animal.  

Taeniasis is a true zoonotic infection (euzoonosis) where pigs and cattle act as 

intermediate hosts for Taenia solium and Taenia saginata, respectively, and humans act 

as definitive or final hosts. Neurocysticercosis is an important public health issue and is 

responsible for neurological disorders worldwide. Apart from important animal and human 

health concerns, the economic losses arising due to these infections are enormous. 

Coenurosis is a rare zoonosis and more than 100 human cases have been reported 

across the globe. Other important cestodes include parasites such as Diphyllobothrium 

latum and Spirometra mansoni. Different epidemiological trends have been reported 

across the globe for diphyllobothriasis.  

The parasite Dipylidium caninum can cause disease in domestic dogs, cats, some wild 

carnivores and occasionally humans. Sparganosis is a rare cestode zoonosis that can 

infect humans. The parasite has been recorded across the globe, but is commonly found 

in eastern Asia. The important cestodes transmitted through food and water include T. 

solium, E. granulosus and D. latum. 

4.5.1 Diphyllobothriasis 

https://www.youtube.com/watch?v=AEX4jf8xZpk
https://www.youtube.com/watch?v=mKnlRVfjl-o


Diphyllobothriasis is an intestinal parasitic disease caused by the ingestion of raw or 

undercooked fish infected with the cestode Diphyllobothrium spp., commonly known as 

broadfish tapeworm. Infection is caused by the cestode Diphyllobothrium latum or other 

Diphyllobothrium species (e.g. Diphyllobothrium nihonkaiense). It is endemic in areas 

where humans frequently consume raw or pickled fish. 

4.5.1.1 Transmission 

Diphyllobothriasis is caused by the ingestion of raw or undercooked infected fish and 

subsequent intestinal infection. The main causative organisms are D. latum and D. 

nihonkaiense, but other Diphyllobothrium species have also been reported as infecting 

agents, albeit less frequently. 

4.5.1.2 Management and control 

This zoonotic disease can be controlled by preventing the predation and scavenging 

activity of dogs and cats by keeping them indoors. In humans, this can be done by 

avoiding consumption of raw or undercooked fish. Proper disposal of sewage can reduce 

infection of fish and in turn reduce infection in humans. Proper food preparation and 

hygiene should be encouraged, particularly during travel in endemic areas. 

Follow the following link to learn more on diphyllobothriasis: 

https://www.youtube.com/watch?v=vwaRbZDCbY8  

4.5.2 Echinococcosis 

Echinococcosis is spread by contact with animal faeces contaminated with tapeworm 

eggs. Species of the cestodes genus Echinococcus cause echinococcosis, with the two 

most important species being Echinococcus granulosus and Echinococcus multilocularis. 

Sources include contaminated food, water and animal fur. Cysts containing tapeworm 

larvae may grow in the body for years before symptoms appear. When cysts become 

large, they may cause nausea, weakness, coughing and stomach or chest pain. 

4.5.2.1 Transmission 

https://www.youtube.com/watch?v=vwaRbZDCbY8


Human infection occurs by hand-to-mouth transfer of viable tapeworm eggs from dog 

faeces. The parasite eggs, which can remain viable for weeks, are distributed via local 

environmental contamination by the faeces of tapeworm-infected canines. The larvae 

penetrate the intestinal mucosa, enter the portal system and are carried to various organs, 

where they produce cysts in which infectious protoscoleces develop. 

A number of herbivorous and omnivorous animals act as intermediate hosts of 

Echinococcus. They become infected by ingesting the parasite eggs in contaminated food 

and water, and the parasite then develops into larval stages in the viscera. Carnivores 

act as definitive hosts for the parasite, and host the mature tapeworm in their intestine. 

They are infected through the consumption of viscera of intermediate hosts that harbour 

the parasite. Humans act as so-called accidental intermediate hosts in the sense that they 

acquire infection in the same way as other intermediate hosts, but are not involved in 

transmitting the infection to the definitive host. 

Follow the link to learn more: 

https://www.youtube.com/watch?v=iktGGMHH1Hg  

4.5.2.2 Management and control 

Echinococcosis can be controlled in animals by the following measures: 

 Do not feed sheep viscera to dogs and avoid their access to sheep carcasses. 

 Test and treat all pets for custodes. 

 Do not allow dogs to eat offal. 

Echinococcosis can be controlled in humans by the following measures: 

 Always wash hands with soap and warm water after handling animals. 

 Put fences around vegetable gardens to keep animals away. 

 Thoroughly cook meat prior to eating it. 

 Do not allow dogs and cats to eat rodents. 

https://www.youtube.com/watch?v=iktGGMHH1Hg


4.6 NEMATODE ZOONOSES 

4.6.1 Strongyloidiasis 

Strongyloidiasis is an intestinal infection caused by two species of the parasitic nematode 

Strongyloides. This worm infects mainly humans. Its most often found in tropical and 

subtropical climates, but it is occasionally found in climates that are more temperate. 

4.6.1.1 Transmission 

The parasite is uniquely capable of maintaining its life cycle both within the human host 

and in soil. Infection occurs when filariform larvae in soil penetrate the skin, enter the 

bloodstream and are carried to the lungs, where they escape from capillaries into alveoli 

and ascend the bronchial tree to the glottis. The larvae are then swallowed and carried to 

the duodenum and upper jejunum, where maturation to the adult stage takes place. The 

parasitic female, generally held to be parthenogenetic, matures and lives embedded in 

the mucosa, where its eggs are laid and hatch. Rhabditiform larvae, which are 

noninfective, emerge, and most migrate into the intestinal lumen to leave the host via the 

faeces. The life span of the adult worm may be as long as five years. In the soil, the 

rhabditiform larva metamorphose into the infective (filariform) larvae. However, the 

parasite also has a free-living cycle in soil, in which some rhabditiform larvae develop into 

adults that produce eggs from which rhabditiform larvae emerge to continue the life cycle. 

Internal autoinfection takes place in the lower bowel when some rhabditiform larvae, 

instead of passing with the faeces, develop into filariform larvae that penetrate the 

intestinal mucosa, enter the intestinal lymphatic and portal circulation, are carried to the 

lungs, and return to the small bowel to complete the cycle. 

4.6.1.2 Management and control 

Strongyloidiasis can be controlled by paying rigid attention to hygienic habits, including 

the use of footwear in endemic areas, the sanitary disposal of faeces, and faecal 

examinations of monkeys, dogs and cats in quarantine. 

 



4.6.2. Ancylostomiasis 

Ancylostomiasis is a common worm infection of humans and domestic dogs and cats in 

various tropical and subtropical countries where disposal of human faeces is inadequate. 

The reservoirs are humans, dogs and cats. The causative agents are mainly Necator 

americanus and Ancylostoma duodenale, and occasionally A. ceylanicum and A. 

caninum. 

4.6.2.1 Transmission 

Adult worms, living in the small intestines of humans, produce eggs which pass on to the 

ground in faeces. The eggs hatch and go through three larval stages. Human infection 

results from third-stage larvae that survive in soil for several weeks in moist and warm 

conditions. Animals and humans become infected by contact with infected soil, the larvae 

penetrating through skin or the mucosa of the digestive tract. The parasites then migrate 

through the blood capillaries to the lungs, where they are eventually coughed up and 

swallowed. They reach maturity and complete their cycle in the intestines. 

4.6.2.2 Management and control 

Educate the public about the dangers of soil contamination by faeces. Wear shoes. 

Screen the faeces of humans and animals from endemic areas. Keep kennel floors dry 

and avoid feeding animals on the ground. 

Learn more on the management of diseases and nematodes by following this link: 

https://www.youtube.com/watch?v=KWOr2nNRZms  

 

4.7. VISCERAL LARVAL MIGRANS 

4.7.1 Toxocariasis 

Most cases of visceral larval migrans (VLM) are due to Toxocara canis, an ascarid of 

dogs and other canids. However, in a few cases Toxocara cati in domestic cats has been 

implicated and rarely Baylisascaris procyonis in raccoons.  

https://www.youtube.com/watch?v=KWOr2nNRZms


The reservoir mechanism for T. canis is latent infections in female dogs that are 

reactivated during pregnancy. Transmission from mother to puppies is via the placenta 

and milk. The life cycle of T. cati is similar, but transplacental transmission does not occur. 

Human infections are sporadic and occur worldwide.  

4.7.1.1 Transmission 

Infection is generally in dirt-eating young children who ingest T. canis or T. cati eggs from 

soil or sand contaminated with animal faeces, most often from puppies. Direct contact 

with infected animals does not produce infection, as the eggs require an extrinsic 

incubation period of three to four weeks to become infective; thereafter, eggs in soil 

remain infective for months to years. In humans, hatched larvae are unable to mature and 

continue to migrate through the tissues for up to six months. Eventually they lodge in 

various organs, particularly the lungs and liver and less often the brain, eyes and other 

tissues, where they produce eosinophilic granulomas up to 1 cm in diameter. 

4.8 TREMATODE ZOONOSES  

4.8.1 Schistosomiasis 

Schistosomiasis infects more than 200 million humans worldwide. The causative agents 

are Schistosoma mansoni, S. haematobium, and S. japonicum. Humans are the reservoir 

for S. mansoni and S. haematobium. S. japonicum infects cattle, water buffalo, horses, 

dogs, cats, rodents and monkeys. Intermediate hosts are species of snails (Biomphalaria 

and Bulinus). S. mansoni occurs in Africa, South America and some Caribbean islands 

(including Puerto Rico). S. haematobium occurs in Africa.  

4.8.1.1 Transmission 

Cercariae in contaminated water penetrate human skin, especially in irrigated fields or 

rivers. In the body, the parasite migrates via the liver to the superior mesenteric vein 

where maturation takes place in about six weeks. Eggs are disseminated throughout the 

body via the blood, released into the intestinal lumen and excreted. In water, miracidia 

develop and penetrate the snail, which in turn excretes cercariae into the water. 



4.8.1.2 Management and control 

Dispose of faeces and urine so that viable eggs will not reach bodies of fresh water 

containing intermediate snail hosts. Reduce snail habitats by removing vegetation or by 

draining and filling. Treat snail-breeding sites with molluscicides. Prevent exposure to 

contaminated water (e.g. wear rubber boots and gloves). To minimise cercarial 

penetration, vigorously and completely towel-dry skin surfaces wet with suspected water. 

Apply 70% alcohol immediately to the skin to kill surface cercariae. Provide water for 

drinking, bathing and washing clothes from sources free of cercariae. Rapidly treat 

patients to prevent disease progression and to reduce transmission by reducing egg 

passage. 

Reflective questions 

 Think about what you have learnt in this unit. Make a list of the most important new 

insights you have gained. What do you know now that you did not know before? 

 Did you achieve the learning outcomes successfully or did you struggle? If you 

struggled or were unable to complete the learning unit in the recommended time, 

which strategies could you apply to improve your learning?  

 How did the ideas in this learning unit correlate with what you thought or believed 

before you started the learning process? Have any of your thoughts or beliefs 

changed, and if so, how? 

 How could you change your own daily practices or lifestyle as a result of the 

knowledge you have gained in this unit? 

4.9 SUMMARY 

The study of zoonotic parasites are important due to human and animal health, food 

safety and economic concerns. Filthy water and food significantly increase the 

transmission of these zoonotic parasites. Remember that most of the animals living in 

close contact with humans could harbour and transmit zoonotic parasites to humans. 



LEARNING UNIT 5: VIRAL ZOONOSES 

5.1. INTRODUCTION 

Viral zoonotic infections are grouped based on the type of infection they produce in a 

natural host. Their transmission mode is through direct or indirect contact. Direct contact 

occurs through contact with an infected animal or fomites and a susceptible human host. 

Indirect contact occurs through blood-sucking arthropods, including mosquitoes, ticks, 

sandflies and midges. Zoonotic viruses with a wildlife origin are spread through insect 

vectors. In this section, we will discuss how different viral zoonotic viruses cause 

infections, and their impact on the human hosts.  

5.2. LEARNING OUTCOMES 

After studying this unit, you should be able to 

 understand the course of infectious disease 

 know the transmission cycle – animal hosts, vectors and target hosts 

 understand the impact of viral zoonoses 

 understand the measures to control viral zoonoses  

 understand the emerging and re-emerging viral zoonoses 

 

5.3. ZOONOTIC DISEASES OF BAT ORIGIN 

The flight ability of bats allows them to disseminate and acquire pathogens over a wide 

geographical range. They live in large colonies or roosts (sometimes in the millions), and 

they enjoy remarkable longevity for their body size. During flight, bats show an increase 

in their metabolic rate and body temperature, comparable to the fever response rendering 

replication of infectious agents, which are temperature sensitive, less favourable. Bats 

are natural reservoir hosts and sources of infection of several microorganisms, many of 

which cause severe human diseases. Most frequently, they are implicated in zoonotic 

virus transmissions. More than 200 viruses have been associated with bats, and almost 



all are RNA viruses probably due to their ability to adapt to changing environmental 

conditions through a higher genetic variability. Most microorganisms are not pathogenic 

to bats, and are able to survive in bats without them being affected.  

5.3.1. Transmission 

Transmission of pathogens from bats to humans can occur through intermediate hosts, 

which are in close contact with humans. The intermediate hosts can be infected in several 

ways including the following: 

 Ingestion of food partially digested by bats. The inability of frugivorous bats to ingest 

wide amounts of food due to aerodynamics of flight causes them to extract nutrients 

by chewing fruits and spitting the residues. Thus, the partially digested food is 

dropped on the ground where it serves as a meal for other animals. If there is an 

infectious agent, then the food is a potential source of transmitting the infectious 

agent. Insectivorous bats may transmit pathogens in a similar way.  

 Ingestion of infected bat meat in areas where bats are a food source. 

 Through a bat’s bite as in the case of the rabies virus. 

 The changing environmental conditions that lead to hibernation of some bats 

species during winter seasons, which may assist in the maintenance of pathogens 

in cold environments. In this way, bats are able to transmit pathogens over a 1 000 

km radius and acquire new pathogenic strains.  

 The long life span of bats (>30 years) enables them to transmit pathogens to other 

species for extended periods. 

5.3.2. Viral species transmitted by bats 

Bats may transmit viruses of different families some of which may be emerging and re-

emerging. Examples include Rhabdoviridae, Paramyxoviridae, Coronaviridae, 

Filoviridae, Orthomxoviridae, Bunyaviridae, Reoviridae and some of the viruses in the 

Flaviviridae family. The most important bat-associated virus genus is the Lyssavirus 



genus. Table 5.1 includes some of the important bat-associated viruses with zoonotic 

potential.  

Table 5.1. Bat-associated viruses with zoonotic potential 

Family  Virus  Diseases they cause in 

humans 

Bunyaviridae Hantaan virus Fatal haemorrhagic fever 

 

Filoviridae 

Ebola virus  

Haemorrhagic fever 

 

Marburg virus 

Coronaviridae SARS-CoV    

Respiratory syndrome 

 

 MERS-CoV 

Flaviviridae Dengue virus  

Orthomxyoviridae  Influenza A virus Respiratory tract infections 

Paramyxoviridae Parainfluenza type 2 virus, 

Nipah and Hendra virus 

Respiratory illness and 

encephalitis 

Reoviridae Mammalian orthoreovirus Enteric and respiratory 

infections 

 

 

Rhabdoviridae  

   

Aravan virus   

 

Acute fatal encephalitis 

Bokeloh bat lyssavirus  

Duvenhage virus  

European bat lyssavirus type 

1 

Rabies virus 

 

Activity 5.1 

1. Describe the potential role of bats in zoonoses. 

2. Provide examples of viral agents of the families stated in 5.3.2.  



3. Describe how these agents are transmitted form their natural reservoir to the human 

host. 

4. Explain why RNA viruses are common causes of zoonotic infections. Provide 

examples (your examples should focus on the structural characteristics of the 

viruses, which afford them the ability to infect different hosts). 

 

5.4. ARTHROPOD-BORNE ZOONOSES 

Arthropod-borne viruses present a substantial threat to human and animal health 

worldwide. They are responsible for a variety of clinical presentations ranging from mild 

to life-threatening symptoms. The viruses exist in cycles between vertebrate hosts and 

primary vectors. Human are accidental, dead-end hosts and are not as important as the 

intermediate hosts in the maintenance of the viral life cycle. For arthropod vectors to 

cause infections, the geographic location must be favourable, that is, in terms of food 

availability, breeding sites, climate conditions, number and immune status of the 

vertebrate hosts, and the ability of multiple viruses to use the same reservoir and vector.  

5.4.1. Transmission 

Arthropod-borne viruses are mostly transmitted from one vertebrate host to another by 

blood-sucking parasites such as mosquitoes or ticks, excluding those transmitted through 

the bite of an infected host such as in rabies. The viruses multiply in the tissues of the 

arthropod without evidence of disease or damage. The following factors may favour the 

development and/or transmission of arthropod-borne viruses: 

 development of mosquito resistance to insecticides 

 emergence of arboviral diseases caused by viruses previously considered to be 

controlled or of little public health importance 

 introduction of viruses into new geographic areas, where naïve vertebrate and 

arthropod hosts are susceptible and able to sustain infection 



 regional spread of viruses previously considered restricted to a specific geographic 

area, e.g. Rift Valley fever, Ross River and chikungunya fevers, Japanese 

encephalitis and Venezuelan equine encephalitis 

The most common symptoms experienced by infected individuals include fever, vomiting, 

encephalitis, headache and neurological disorders. 

5.4.2. The course of viral infection 

Arboviruses are transmitted by bloodsucking arthropods from one vertebrate host to 

another. The vector acquires a lifelong infection through the ingestion of blood from a 

viraemic vertebrate. The viruses multiply in the tissues of the arthropod without evidence 

of disease or damage. Some arboviruses are maintained in nature by transovarian 

transmission in arthropods. Arboviruses are found in all temperate and tropical zones, but 

they are most prevalent in the tropics with its abundance of animals and arthropods. The 

degree of viral multiplication and its predominant site of localisation in tissues determine 

the clinical syndrome. Thus, individual arboviruses can produce a minor febrile illness in 

some patients and encephalitis or a haemorrhagic diathesis in others. Viral species 

transmitted by arthropods belong to the following families of viruses, namely Arenaviridae, 

Bunyaviridae, Filoviridae, Flaviviridae, Reoviridae, Rhabdoviridae and Togaviridae. 

Activity 5.2 

1. Describe the potential role of arthropods in zoonoses. 

2. Provide examples of viral agents of the families stated in 5.4.2.  

3. Describe how these agents are transmitted form their natural reservoir to the human 

host. 

4. Give examples of viruses that are transmitted by both bats and arthropods. In your 

answer describe how the viral species you mentioned may be transmitted by both 

organisms.  

 

5.5. EMERGING AND RE-EMERGING VIRAL ZOONOSES 



An emerging zoonosis is described as a zoonosis that is newly recognised or newly 

evolved, or that has occurred previously but shows an increase in incidence or expansion 

in geographical, host or vector range. Emerging zoonotic diseases have potentially 

serious human health and economic impacts and their current upward trends are likely to 

continue. Discovery of new viruses and viral species is a continuous task, which shows 

that the known viruses are only a fraction of the existing viruses in nature.  

The emergence and re-emergence of zoonotic viruses are influenced by the complex 

interaction between environment and ecology, social, health care, human demographics 

and behaviour. Climate changes influencing bird movement and other vectors may 

contribute to the global spread of emerging infectious diseases. In addition, factors such 

as human migration, deforestation and human intervention in wildlife resources may 

influence acquisition of zoonotic infections from wildlife.  

In most instances, emerging zoonotic diseases are caused by RNA viruses due to their 

ability to adapt to changing environmental conditions. Mutations that occur may be point 

mutations or may occur through antigenic drift (minor change) or antigenic shift (major 

change). Examples of emerging and re-emerging zoonotic viruses include avian 

influenza, Bovine spongiform encephalopathy (BSE), the Ebola virus, the Marburg virus 

and the Nipah virus. 

Activity 5.3 

1. Define what emerging and re-emerging viral zoonoses are.  

2. Differentiate between the above two terminologies with the aid of examples. 

3. Give examples of emerging/re-emerging viruses not listed above that are potential 

causes of viral zoonosis 

 

5.6. CLASSIFICATION AND PROPERTIES OF ZOONOTIC VIRUSES 

In this section, we will look at a few examples of viruses with zoonotic potential. You will 

notice that some viruses transmitted by bats, are also transmitted by arthropod vectors.  



5.6.1. Arboviruses 

Arboviruses are arthropod-borne viruses, transmitted by arthropod vectors, which include 

mosquito and ticks. Examples of arboviruses include the following families of viruses, 

namely Arenaviridae, Bunyaviridae, Flaviviridae, Reoviridae and Togaviridae. 

Transmission may also be through blood transfusion, organ transplantation, perinatal 

transmission, consumption of unpasteurised dairy products, breast-feeding and 

laboratory exposures. The natural cycle of arboviruses exists in two hosts, namely in the 

blood-feeding arthropod and in a population of vertebrates. The virus is picked up during 

a blood meal, multiplication occurs and the virus remains in the salivary gland of the 

arthropod, it is then transmitted to the vertebrate host upon subsequent feeding.  

Examples of arboviruses include the yellow fever virus, Dengue virus, Chikungunya virus 

Sinbis virus, Rift Valley virus and West Nile virus. More than 130 arboviruses are known 

to cause disease in humans and most infections are asymptomatic. Clinical disease 

ranges from mild febrile illness to severe encephalitis. Neuroinvasive diseases are usually 

characterised by the acute onset of fever with stiff neck, altered mental status, seizures, 

limb weakness, cerebrospinal fluid pleocytosis or abnormal neuroimaging. Less common 

neurological manifestations, such as cranial nerve palsies, also occur. Non-neuroinvasive 

disease is characterised by acute systemic febrile illness (e.g. West Nile fever) that may 

include headache, myalgia, arthralgia, rash or gastrointestinal symptoms. Myocarditis, 

pancreatitis, hepatitis or ocular manifestations such as chorioretinitis and iridocyclitis 

rarely occur. 

5.6.2. Filoviruses 

Filoviruses belong to the virus family Filoviridae. They are enveloped particles with a 

negative-sense, single-stranded RNA genome. A single glycoprotein forms the spikes on 

the virion surface. The nucleocapsid contains the RNA and four viral structural proteins, 

including the virus-encoded polymerase. Filoviruses cause severe haemorrhagic fever in 

humans and nonhuman primates. Disease is characterised by fever, chills, headache, 

abdominal pain, sore throat, nausea, vomiting, cough, arthralgia and diarrhoea. 

Haemorrhagic manifestations develop at the peak of the illness. Bleeding may occur 



through the gastrointestinal tract and the mucous membranes. Examples include the 

Marburg virus and the Ebola virus.  

Exactly how these viruses are transmitted from the natural reservoir to humans, is still 

unclear. Person-to-person transmission occurs through close personal contact with 

infected individuals or their body fluids. During outbreaks of Filovirus, caretakers such as 

family members or healthcare workers are especially at risk of becoming infected 

themselves.  

5.6.2.1 Management and control  

There is no known effective treatment for the haemorrhagic fevers caused by filoviruses. 

Isolation of patients, the use of protective clothing and disinfection procedures have been 

shown to minimise the transmission. 

5.6.3. Rhabdoviruses 

Rhabdoviruses belong to the Rhabdoviridae family, and the lyssaviruses genus are the 

most important bat-associated viruses. Rhabdoviruses are transmitted to hosts by 

arthropods, such as aphids, planthoppers, leafhoppers, black flies, sandflies and 

mosquitoes. The most common disease caused by viruses of the lyssavirus genus is 

rabies. This is a preventable neurologic disease caused by a non-segmented RNA virus. 

Lyssaviruses are distributed worldwide and may be classified using different criteria, such 

as genetic distance, antigenic patterns, geographical distribution and host range.  

Rhabdoviruses are medium sized, enveloped, single-stranded, negative-sense RNA 

viruses. Their capsid is helical (they appear bullet-shaped), though they are enveloped. 

The rabies virus is carried in the saliva of the infected animals several days before the 

onset of clinical signs. The rabies virus replicates in the muscle cells near the inoculation 

site and then travels to the spinal cord via the peripheral nerves. After that, it travels to 

the grey matter of the brain and finally to the salivary gland via the peripheral nerves. 

Several animals begin to show the neurologic signs of rabies after the virus multiplies in 

the brain. The virus is then introduced to humans through an animal bite. The site of the 



wound is painful followed by a period of burning and increased sensitivity to temperature 

changes.  

5.6.3.1 Management and control 

Licensed rabies vaccines prepared with both live and killed vaccines may be used for 

dogs. Pre-exposure vaccines are available for high-risk people; the doses are made from 

a killed rabies virus.  

5.6.4. Orthomyxoviruses 

Orthomyxoviruses are enveloped, segmented RNA viruses that include five genera of 

which influenza A virus is the most significant pathogen in humans. Influenza A causes 

respiratory tract infections, resulting in moderate-to-severe disease and occasionally 

death. Influenza A viruses are divided into subtypes on the basis of two surface 

glycoproteins, namely hemagglutinin (H) and neuraminidase (N). It is an uncommon 

promiscuous virus with a wide host range, including humans, pigs and birds.  

Two new subtypes evolutionarily distinct from all others – H17N10 and H18N11 – were 

detected in different fruit bat species in Central and South America. The H17N10 subtype 

is phylogenetically separate from all other subtypes, but it is compatible with genetic 

exchange with human influenza A viruses. This suggests a potential re-assortment 

capability between subtypes and the consequent ability to generate highly pathogenic 

hybrid forms. These two strains have been observed in African frugivorous bats, 

suggesting that bats may represent asymptomatic mammalian carriers of influenza A 

viruses.  

The segmented genome of orthomyxoviruses allows a highly efficient exchange of genes 

by genetic reassortment. The new gene combinations that result may lead to differences 

in immunological responses and pathogenicity. This change in antigenicity (antigenic 

shift) contributes largely to pandemics overriding the immunity of previous exposures. In 

addition to antigenic shift, antigenic drift includes minor changes in hemagglutinin and 

neuraminidase. 

 



5.6.4.1 Management and control 

Prophylactic vaccines are developed each year against circulating influenza strains and 

are composed of either inactivated or live attenuated virions. Vaccines are reformulated 

yearly because of the reassortment abilities of orthomyxoviruses. The resulting gene 

combinations lead to differences in immunological responses and pathogenicity thus 

rendering an old vaccine ineffective. Antiviral drugs that are currently used include 

Amantadine that inhibits the uncoating of the virions, and Oseltamivir that inhibits the 

release of virions from infected cells. 
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LEARNING UNIT 6:  PRION ZOONOSES 

 

6.1 INTRODUCTION 

Prion diseases, also called transmissible spongiform encephalopathies (TSEs), are a 

large group of animal and human central nervous system (CNS) diseases that have long 

incubation periods, produce spongiform vacuoles in brain tissue, do not produce an 

inflammatory response in affected tissues and are uniformly fatal. Infectious prion proteins 

are the causative agents of many mammalian TSEs, including scrapie (in sheep), chronic 

wasting disease (in deer and elk), bovine spongiform encephalopathy (BSE – in cattle) 

and Creutzfeldt-Jakob disease (CJD – in humans).  

All prion diseases affect the CNS, especially the gray matter of the CNS. Abnormal prions 

have a tendency of clumping together forming large aggregates called amyloids. 

Amyloids damage and kill brain cells causing loss of brain function, loss of coordination 

and psychological changes. After infection, prions are amplified in peripheral organs such 

as the spleen and lymphatic tissue.  

6.2 LEARNING OUTCOMES 

After studying this unit, you should be able to 

 describe how altered prion proteins can lead to the development of prion diseases 

 discuss how prions are transmitted from one organism to the other causing disease 

 explain clinical manifestations and diagnostic procedures that are currently used 

to diagnose the various prion diseases 

 summarise measures to prevent prion diseases 

 

 

 



6.3 CAUSATIVE AGENT 

Prions are proteinaceous infectious particles that are one tenth of the size of viruses and 

consist only of protein. Prions are self-replicating, yet do not possess a genome. Prions 

are encoded by a host gene, the prion protein (PrP) gene. Prion proteins are normal 

components of the neuronal cell membrane and are three-dimensional proteins made up 

of alpha (α-) helices. In TSEs, the prion protein incorporates false amino acids leading to 

the development of misfolded prions with beta (β-) helix structure instead of α helix 

structure (figure 6.1). Interestingly, the misfolded prion protein is extremely stable and 

seems to have the ability to cause other normally folded prion proteins to adopt the 

abnormal folding pattern. Through propagation of the abnormal structures, these 

abnormally folded protein structures accumulate in intracellular vesicles that produce 

large vacuoles and are deposited as florid plaques.  

 

 

Figure 6.1: Structure of prion protein – A) Cellular (PrPC) and B) Scrapie (PrPSc). 

Source: https://commons.wikimedia.org/wiki/File:PRPCvsPRPSC.jpg  

 

https://commons.wikimedia.org/wiki/File:PRPCvsPRPSC.jpg


PrP is found throughout the body on cell membranes in healthy people and animals. The 

normal form of the protein is called PrPC (C is for cellular) whereas the infectious from is 

called PrPSc (Sc is for scrapie). It is assumed that PrPSc directly interacts with PrPC to 

cause the normal form of the protein to rearrange its structure. When PrPC comes in 

contact with PrPSc, PrPC changes into a thermodynamically stable PrPSc through protein 

folding, and PrPC is converted to PrPSc. After this process is repeated overtime, PrPSc 

accumulates in the body resulting in the induction of TSE. The table below summarises 

the most common TSEs caused by the vicious cycle of uncontrolled replication of 

abnormal prion proteins. 

Table 6.1 Summary of the most common transmissible spongiform 

encephalopathies (TSEs), their hosts and mechanisms of transmission  

 

Disease  Host  Transmission mechanism 

Kuru Human Ritualistic cannibalism 

Sporadic Creutzfeldt-

Jakob disease (CJD) 

Human Spontaneous PrPC to PrPSc conversion 

Somatic mutation 

Latrogenic CJD Human Infection from prion-containing material (dura 

mater, electrode, surgical equipment) 

Familial CJD Human Mutations in PrP gene 

Variant CJD (vCJD) Human Ingestion from BSE-contaminated meat 

Gerstmann-Sträussler-

Scheinker syndrome 

(GSS) 

Human Mutations in PrP gene 

Fatal familial insomnia 

(FFI) 

Human Mutations in PrP gene 



Scrapie Sheep (goats 

to a lesser 

degree) 

From ewe to offspring and to other lambs through 

contact with the placenta and placental fluids 

Bovine spongiform 

encephalopathy (BSE) 

Cattle Infection from contaminated food that has been 

improperly processed 

Transmissible mink 

encephalopathy (TME) 

Mink Infection from contaminated food that has been 

improperly processed 

Chronic wasting 

disease (CWD) 

Mule deer, 

deer, elk 

Unclear  

Feline spongiform 

encephalopathy (FSE) 

Felines 

(domestic cats, 

wild felines) 

Infection from contaminated food that has been 

improperly processed 

 

The factors controlling the occurrence of epizootic diseases and their public health 

significance will be discussed in the section below.  

6.4. EPIZOOTIOLOGY AND PUBLIC HEALTH SIGNIFICANCE 

6.4.1 Scrapie 

Scrapie was first recognised as a disease of sheep in Great Britain and other countries 

of Western Europe more than 250 years ago, affecting wool production. The disease 

instigates an itching sensation in animals causing them to compulsively scrape off their 

fleece against rocks, fences or trees, hence the name scrapie. Other clinical signs 

include excessive lip-smacking, altered gait and convulsive collapse. This disease was 

not previously observed in other animals besides sheep. It was not until the 1900s when 

farmers started feeding cows with sheep organs or bones to increase milk and meat 

production that bovine spongiform encephalopathy (BSE) was observed in cows. 

Epidemiologists found that the origin of BSE resulted from disease transmission from 

sheep to cows. This is a classic example of indirect transmission of prions across the 

species barrier.  



 

Figure 6.2: A sheep suffering from advanced stage scrapie  

Source: https://www.flickr.com/photos/internetarchivebookimages/16746708986/  

6.4.1.1 Transmission, pathogenesis and diagnosis 

Scrapie is commonly transmitted from the ewe to her offspring and to the other lambs 

through contact with the placenta and placental fluids. There is no evidence of scrapie 

transmission in humans. Changes in the amino acid sequence of the prion protein 

(specifically amino acids 136, 154 and 171) confer susceptibility to the disease in sheep. 

Genetic selection may be useful in controlling and eliminating scrapie in flocks. 

A feature of all prion diseases is that they affect the nervous system. Prions usually affect 

the gray matter of the brain causing loss of neurons and characteristic spongiform. In 

scrapie, damaged nerve cells cause behavioural changes, tremor, weight loss, weakness 

and ataxia, and progress to recumbency and finally death. An infected animal may appear 

normal if left undisturbed at rest, however, when suddenly disturbed, the animal may 

display a seizure-like state.  

Scrapie can be diagnosed in the live animal by clinical signs and by biopsy of the lymphoid 

tissues on the inside of the third eyelid. An immunohistochemistry test is used to 

determine the presence of PrPSc in infected animals. Usually, scrapie is diagnosed by 

microscopic analysis of brain tissue at necropsy or by detection of prion protein.  

https://www.flickr.com/photos/internetarchivebookimages/16746708986/


6.4.1.2 Management and control 

The presence of scrapie in the United States of America (USA) prevents the export of 

breeding stock, semen and embryos to many other countries. The USA has developed 

surveillance measures to estimate the prevalence of scrapie in sheep. These include the 

identification of nonclinical infected sheep through live animal testing, active slaughter 

surveillance, tracing of infected animals to their herd/flock of origin, genetic testing and 

providing effective clean-up strategies for flocks.  

6.4.2 Bovine spongiform encephalopathy (BSE) 

Like scrapie, BSE was first described in the United Kingdom (UK) in 1985. Some people 

insisted that the BSE pathogen (PrPSc) occurred naturally. However, according to 

epidemiologic findings the main cause was the meat and bone meal (MBM) made from 

the discarded bones and intestines of slaughtered cows and sheep that were used as 

protein supplements.  

6.4.2.1 Transmission, pathogenesis and diagnosis 

BSE is transmitted to cattle via the gastrointestinal tract and forced feeding of animal offal 

of similar species of origin. Feed can be heated to 130 °C to deactivate prions. Due to the 

energy crisis in 1970s, feed was processed in lower temperatures permitting the 

transmission of prions through the ingestion of infected offal, which spread BSE. In 

calves, the source of BSE was the milk replacer, which contained some cadaver feed.  

BSE is a chronic degenerative neurological disease in cattle that causes part of the brain 

to become spongelike, leading to paralysis and eventually death. Clinical symptoms 

include extreme sensitivity to external stimuli such as sound and light, tremors, ataxia, 

constant falling and behavioural changes (nervousness and frenzy). Loss of weight and 

decreased milk production may also be observed.  

BSE is suspected in animals that develop a slowly progressive, fatal neurologic disease. 

BSE is diagnosed by laboratory tests that detect the presence of the PrPSc protein. 

Immunohistochemistry and immunoblotting are used to detect the disease in fixed and 

unfixed brain extracts respectively. Commercial tests such as Elisa (chemiluminescent) 



immunoassay, a modified immunoblot and a two-site non-competitive immunometric 

procedure.  

6.4.2.2 Management and control 

Control of BSE revolves around the BSE status of a particular country. BSE-free countries 

should have targeted surveillance programmes in place to monitor the occurrence of 

clinical neurological disease, place safeguards on the importation of live ruminant species 

and their products, and determine policy and procedures for the importation of embryos. 

Specific ways to prevent the spread of BSE in cattle or to keep prions from the human 

food source, include the following: 

 enforcing the ruminant feed ban 

 banning importation of live ruminants and imposing restrictions on most ruminant 

products from countries where BSE has been diagnosed 

 prohibition of downer cattle in human food 

 banning brain and spinal cord tissue of animals 30 months of age or older from 

human food supply 

 banning the use of air-gun stunning to kill cattle, a process which can cause central 

nervous system (CNS) tissue to move into and to contaminate muscle 

 requiring meat processors to show that tissue is separated from the carcass using 

advanced meat recovery (AMR) and does not contain CNS tissue 

 removal of all specified risk material (SRM) from entering the human food chain 

 developing a national animal identification plan to trace possibly infected animals 

 sampling all cattle used in the food supply for BSE 

6.4.3 Chronic wasting disease (CWD) 

6.4.3.1 Transmission, pathogenesis and diagnosis 



First seen in 1967, CWD is now an enzootic disease in the USA. CWD has been 

diagnosed in wild deer and elk in the USA. The method in which CWD is transmitted is 

not completely understood. However, it is suggested that the disease can be passed from 

animal to animal by contact or via contamination of feed or pasture with saliva, urine 

and/or faeces. Prions cannot be directly demonstrated in excretions or soil. However, the 

CWD prion protein (PrPCWD) accumulates in gut-associated lymphoid tissues such as the 

tonsils, Peyer’s patches, and mesenteric lymph nodes of infected deer, which implies that 

there is a gastrointestinal shedding of the CWD prion in both faeces and saliva.  

CWD cannot be diagnosed based on clinical signs because they are non-specific. 

Diagnosis is currently based on brain examination for spongiform lesions and/or the 

accumulation of PrPCWD. Immunohistochemistry is used to identify the CWD prion from 

the brain. In addition, negative stain electron microscopy or Western blotting are used as 

supplemental tests for detecting CWD prion protein from brain tissue.  

6.4.3.2 Management and control 

Control of CWD involves population reduction, testing and removal of affected animals, 

and intensified surveillance. Possible human contamination with CWD can be prevented 

by having hunters or people who handle deer and elk wear rubber gloves for field-

dressing, by washing hands and forearms thoroughly when handling deer or elk, and by 

following state regulations and guidelines for the transportation of harvested game 

animals. If possible, animal should be tested and not consumed until they test negative 

for CWD. 

6.4.4 Creutzfeldt-Jakob (CJD) disease  

The human disease linked to BSE, variant Creutzfeldt-Jakob disease (vCJD), is a form of 

transmissible encephalopathy. Although clinical symptoms similar to those of CJD were 

reported in the 1920s after an individual consumed beef from a cow affected with BSE, 

the first case of vCJD was reported in 1995 when it was detected in two British teenagers. 

The current risk of acquiring vCJD from eating beef (muscle meat) and beef products 

produced from cattle in countries with an increased risk of BSE is extremely small 

(approximately one case per 10 billion servings in the UK). The risk is even lower in other 



countries as the highest numbers of BSE-infected cattle were observed in the UK. Four 

types and causes of CJDs are outlined in table 6.2 below. 

Table 6.2: The various types and causes of Creutzfeldt-Jakob disease 

Disease type Cause 

Sporadic CJD Sporadic. The cause is unknown. It is not common but is 

found worldwide and is generally found in old people. 

One in one million spontaneous conversion. 

Familial CJD Genetic. It is caused by the mutation of a prion gene. This 

represents 5 to 10% of all cases of TSE.  

It is also called genetic CJD. 

Iatrogenic CJD Acquired. It is transmitted through medical procedures, 

including surgery, transplantation and blood transfusion. 

Variant CJD Acquired. It is assumed that it is acquired through the 

consumption of pathogenic prions from BSE-infected beef 

(initially called new variant CJD). 

 

6.4.4.1 Transmission, pathogenesis and diagnosis 

The variant CJD is acquired by ingestion of infected animal products and appears to occur 

in people who are genetically prone to prion disease (codon 129 of the PrP gene codes 

for both alleles for methionine in 100% of human patients). The BSE agent has been 

identified in the brain, spinal cord, retina, dorsal root ganglia, distal ileum and bone 

marrow of cattle experimentally infected by the oral route, suggesting that these tissues 

represent the highest risk of prion transmission to humans. In 2003, the first case of blood-

transfusion transmission of vCJD was documented.  



Clinical signs of vCJD are typically neurologic and psychomotor deficits that become 

apparent after 16 years of incubation. In the early stages of vCJD, people have cerebellar 

signs such as psychiatric abnormalities (depression, annoyance or fits of rage) and 

neurologic signs (unsteadiness, difficulty walking and involuntary movements). As the 

disease progresses symptoms such as memory loss, dementia and myoclonus present. 

Eventually the affected individual becomes immobile and mute prior to death. 

 

Figure 6.3: Variant CJD brain biopsy 

Source:https://commons.wikimedia.org/wiki/File:Variant_Creutzfeldt-

Jakob_disease_(vCJD),_H%26E.jpg  

The clinical presentation, progressive nature of the disease and ruling out other 

neurologic diseases help in the diagnosis of vCJD. The diagnosis can be confirmed by 

analysis of the brain biopsy or autopsy. Brain histopathology reveals multiple microscopic 

and abnormal aggregates encircled by holes resulting in a daisy-like appearance descried 

as florid plaques as seen in figure 6.3 above.  

6.4.4.2 Management and control 

The best way to reduce the risk of vCJD is by preventing BSE in cattle. Prions are very 

resistant to disinfectants, heat, ultraviolet (UV) radiation, ionising radiation and formalin. 

Infected tissues or materials should be autoclaved at temperatures between 134 °C and 

138 °C for 18 minutes, incinerated, or treated with 2% or 2N sodium hypochlorite (NaOCl) 

for more than an hour at 20 °C. 

https://commons.wikimedia.org/wiki/File:Variant_Creutzfeldt-Jakob_disease_(vCJD),_H%26E.jpg
https://commons.wikimedia.org/wiki/File:Variant_Creutzfeldt-Jakob_disease_(vCJD),_H%26E.jpg


6.4.5 Kuru 

Kuru is an endemic disease similar to CJD that was only found in isolated cannibalistic 

tribes in New Guinea in the early 1900s. Kuru killed about 1 100 women, children and the 

elderly between 1957 and 1968. Kuru has been eradicated with minimal public health risk 

since the banning of cannibalism.  

6.4.5.1 Transmission, pathogenesis and diagnosis 

Humans contract Kuru by consuming deceased family members as part of the ritual. The 

disease was prevalent in female relatives and children as they usually consumed the 

brain, which was the most infectious organ. Kuru has been eradicated through the 

education of tribal people in New Guinea.  

Activity 6.1   

1.  What are the similarities between the transmission of kuru in people and BSE in 

cattle? 

2.  What is the basic mechanism by which prions cause disease? 

3.  Why did prion disease become common in some herbivores? 

4.  Describe ways in which prions can be deactivated in animal feed. 

5.  Discuss ways in which TSEs (except kuru) are managed to prevent outbreaks or 

infections in animal and human populations. 

Feedback 

To answer the questions above please refer to the learning unit and the following 

resources: 

Lee et al. (2013). Prion Diseases as Transmissible Zoonotic Diseases. Onsong Public 

Helath Res Perspect. V.4(1):57–66. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3747681/  

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3747681/


Reflective questions 

 Think about what you have learned in this unit. Make a list of the most important new 

insights you have gained. What do you know now that you did not know before? 

 Did you achieve the learning outcomes successfully or did you struggle? If you 

struggled or were unable to complete the learning unit in the recommended time, 

which strategies could you apply to improve your learning?  

 How did the ideas in this learning unit correlate with what you thought or believed 

before you started the learning process? Have any of your thoughts or beliefs 

changed, and if so, how? 

 How could you change your own daily practices or lifestyle as a result of the 

knowledge you have gained in this unit?  

6.5 SUMMARY 

Prion diseases, also known as transmissible spongiform encephalopathies or TSEs are 

a group of animal and human central nervous system (CNS) diseases that have long 

incubation periods, produce spongiform vacuoles in brain tissue, do not produce 

inflammatory response in affected tissues and are uniformly fatal. All TSEs are 

characterised by the accumulation of altered prion protein (PrPSc). It is suggested that 

PrPSc interacts with normal prion protein (PrPC) causing it to change to PrPSc initiating a 

vicious cycle of replication of abnormal proteins.  

Prion disease in animals include scrapie, BSE, CWD, TME and FSE. Human prion 

diseases that are infectious are vCJD and kuru. These disease are usually transmitted 

via the ingestion of infected material (meat) except for scrapie, which is spread through 

contact with placenta/placental fluids. Transmission of CWD is not understood. The 

clinical signs of TSEs vary somewhat with species. TSEs can be diagnosed in various 

ways using, for example, immunohistochemistry, electron microscopy and Western 

blotting. There is no treatment for TSEs. However, there are prevention strategies for 

TSEs that include eradication and surveillance programmes put in place to minimise the 

transmission of TSEs.  



CONCLUSION  

Reflect on the learning outcomes in each learning unit. Are you confident that you have 

successfully achieved each of them? Revise the scope of work covered in the learning 

units using the additional study material that you have sourced. We look forward to 

meeting you on the online Discussion Forums on myUnisa where you need participate by 

posing questions and making contributions. 


