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                  EDO UNIVERSITY IYAMHO  

                  Department of Microbiology      
                        MCB 416 Pathogenic Microbiology 
 

 

Instructor: Ezeanya Chinyere, email: ezeanya.chinyere@edouniversity.edu.ng 

Lectures: Wednesdays, 8am –10am, ML1, Faculty of Science building. 

Office hours: Wednesdays, 12noon to 1pm (after class), Office: Room A6, Faculty building 

 

General overview of the lecture: The course is intended to give the students the basic and 

important knowledge of viruses. The course entails fundamental topics such as: Study of some 

microbial pathogens (bacteria, virus and fungi) of plants, animals with emphasis on those 

prevalent in Nigeria; Clinical manifestations of specific bacteria, viral and fungal pathogens of 

man.  

Prerequisites: Students should be accustomed with basic classes of microorganism (e.g., types 

of microorganisms and their diversity) and their pathogenicity (e.g., disease caused by any class 

of microorganism in other living things). Students are also expected to be familiar with 

infection of plant, animal and humans prevalent in Nigeria. 

Learning Outcomes: At the end of the course, the student should: 

1. Describe how microbial pathogens invade plant cells and how they are detected. 

2. Recognize the manifestation of plant disease caused by pathogenic bacteria, viruses and 

fungi. 

3. Understand the transmission of microbial pathogens in animals. 

4. Discuss the clinical manifestation of microbial infections in man. 

Assignments: There will be two assignments throughout the course in addition to one test and 

a final examination. Assignment will be in two parts: Individual and Group assignment. 

Assignment due date will be communicated and submitted electronically on due date. Home 

works are organized and structured as trainings and are meant to serve as studying material for 

the students. There will also be class exercises in groups during the course. The objective of 

the class exercises is to assess student intellectual ability of the course.  
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Grading: We will assign 10% of this class grade to assignment (5% for individual and 5% for 

group), 10% for the mid-semester test, 10% for Class Quiz and 70% for the final exam. The 

Final exam is comprehensive. 

 

Textbook: The recommended textbooks for this class are as stated:  

 

Title: Medical Microbiology: A guide to microbial infections 

Authors: David Greenwood, Mike Bauer, Richard Slack, Will Irving 

Publisher:  Churchill Livingstone Elsevier, 18th edition 

Year: 2012 

 

Title: Oxford Handbook of Infectious Diseases and Microbiology 

Authors: Estée Török, Ed Moran, Fiona Cooke 

Edition: 2nd edition 

ISBN: 978-0-19-967132-8 

Year: 2017 

 

Main Lecture: Below is a description of the contents.  

 

Microbial Diseases of Plants 

1. Bacterial Disease of Plant 

In Bacterial disease of plant, there exist various forms of manifestation of plant diseases caused 

by Bacteria. They include:  

a) Soft rots: Bacteria attack parts of plants which could result to the production of gases 

with foul smell as by-product of bacterial activity. The resultant appearance of the plant 

part is usually a watery soft rot.  

b) Leaf spots: This is one of the most common bacterial diseases symptoms in plants. 

Here, there is chlorosis of a region of the plant leaf which in most cases dies and falls 

off leaving a hole on the leaf. 

c) Blight: Unlike, leaf spot the cell damage which results to premature death of the plant 

tissues progresses to the stem, flowers and not just only the leaves. 
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d) Wilts: Here, bacteria attack the vascular tissues of the plant. In this case, the xylem 

which aids in the transportation of water from the roots to other parts of the plants is 

attacked. This results to poor circulation of water thus wilting occurs. 

e) Galls:  Here, presence of bacterial DNA induces an abnormal increase in plant cell 

number (hyperplasia) or size (hypertrophy). 

f) Cankers: This is characterized by plant vascular tissue damage. Parenchyma tissues are 

also affected resulting to swollen region seen in the stem or branch.  

g) Scabs: This is characterized by a rough crust region in a diseased part of the plant.  

 

2. Viral Disease of Plant 

Majority of plant viruses are RNA viruses (single or double-stranded RNA viruses). The 

common plant viruses include mosaic viruses, spotted wilt viruses and leaf curl viruses. Plant 

viruses are characteristically spread by either horizontal or vertical transmission. There are no 

known cure for plant viral diseases thus prevention is the emphasis of control. In viral disease 

of plant, there exist various forms of manifestation of plant diseases caused by viruses. They 

include: 

a) Mosaic Leaf Pattern  

b) Crinkled Leaves 

c) Yellowed Leaves 

d) Plant Stunting 

e) Damaged flowers or root 

3. Fungal Disease of Plant 

In Fungal disease of plant, there exist various forms of manifestation of plant diseases 

caused by Fungi. They include:  

                                     

Leaf spot                                                                        Stem rust 
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Powdery mildew                                                                                              Rust 

 

                                                                     

Sclerotinia                                                                                                                     Birds-eye spot 

Overview of Plant Fungal Diseases and their host 

Fungi Disease Host Plant 

Nematospora spp Root rot Cotton 

Phytophthora infestans Late blight Potato 

Plasmopara viticola Downy Mildew Grape 

Colletotrichum glocosporioides Leaf spot Guava 

Puccinia recondida Rust Wheat 

Mycosphaerella spp Leaf spot Many plants 

Phragmidium spp Rust Roses 

Erysiphales spp Powdery Mildew Ornamentals 

Athelia rolfsii Stem rust Peanuts 
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Microbial Pathogens of Animals 

1. Bacterial Disease of Animal (Tuberculosis) 

Bacterial infection caused by Mycobacterium paratuberculosis in animal. The bacterial 

pathogen is shed in high number prior to manifestation of clinical symptoms. There is mother 

to calve transmission via udder milk.  

Symptoms:  Some animals are asymptomatic (no symptoms). However, in the case of 

manifestation of symptoms it is usually characterized by production of cough and unthrifty. 

The lungs of the animal are usually affected although other organs are susceptible. 

2. Viral disease of animal (Foot and mouth Disease) 

This is a highly infectious disease of cattle, sheep, pigs and goats. It is also known as 

Aphthovirus of Cattle).  It is a well-established zoonotic disease transmitted by contact or 

ingestion. It is caused by an acid-liable RNA virus (Picornavirus). 

Symptoms: In animals, the disease is characterized by viremia, vesicles in the mouth and on 

the feet. 

The early stages of the disease is significant with its high contagious nature as the ruptured 

vesicles in the mouth and feet release infectious viral particles. However, there is low mortality 

rate associated with this disease. Milk and meat productivity is greatly diminishes.  

Clinical Manifestation of Microbial Pathogens in Man 

1. Bacterial Disease of Man (Case study: Pulmonary Tuberculosis) 

This highly contagious disease is caused by an acid-fast, rod-shaped, aerobic bacteria called 

Mycobacterium tuberculosis, a pathogen of clinical significant. The infection could result via 

two main route. They are: Primary Infection and Reactivation Tuberculosis. 

Primary Infection: In this type of tuberculosis infection, the infection usually occurs at the 

base of the lungs. It results from initial exposure to the bacilli which results to the development 

of lesions on the lymphatics and lymph nodes. 

Reactivation: This results from the survival of bacilli after primary infection. It leads to the 

formation of tubercles and tissue lesions. Caseation also occurs. 

Isolation and identification: The Mycobacteria are usually released in droplets from an 

infected persons via coughing or sneezing. The typical organism is a thin straight rod. Ziehl-
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Neelsen staining technique is chiefly employed in identification of the bacteria. Mycobacteria 

appear as yellow-orange fluorescence after staining. This result from the application of 

fluorochrome stains such as Auramine.  

2. Viral Disease of Man (Case study: Lassa fever) 

This highly contagious hemorrhagic fever disease is caused by an enveloped RNA virus of 

ambisense called Arenavirus. They establish infections that are chronic in rodents as such 

defines the geographical distribution of the disease as the rodent host (Mastomys natalensis) is 

a determinant.  Infections are usually transmitted to humans via rodent excreta or urine on 

contaminated food or surfaces.  

Symptoms: With 1-3 weeks incubation period, the disease is characterized by high fever, 

nausea, severe muscle aches, skin rash, hemorrhages and organ damage. One of the common 

complications associated with this disease is usually deafness.  

3. Fungal Disease of Man (Case study: Candidiasis) 

Candidiasis is generally caused by members of the normal flora of the skin, mucosal 

membranes and gastrointestinal tract. The genus Candida have known pathogenic species such 

as: C. albicans, C. tropicalis, C.glabrata, C. dubliniensis. 

Identification and Morphology: The genus appears in culture as oval, budding yeast cells. The 

specie, C.albicans are dimorphic. Thus it grows at both 370C and 250C. Biochemical test such 

as sugar fermentation and assimilation aids in speciation of Candida. 

Clinical manifestation: There are two basic forms of clinical manifestation of Candidiasis:  

 Cutaneous and Mucosal 

 Systemic 

In Cutaneous and Mucosal Candidiasis, there is yeast invasion of mucosal surfaces such as 

vaginal mucosa causing vulvovaginitis with characterized symptoms such as vaginal discharge 

and irritation. Cutaneous Candidiasis occurs when yeast cells invade the skin following 

activities such as burns or trauma which leads to a weakened skin. There is also an invasion of 

nails by yeast cells thus leading to a condition known as Onychomycosis. 

In Systemic Candidiasis, there is invasion of the blood by yeast cells resulting to a condition 

called Candidemia. There are several predisposing factors. They include: Surgery, intravenous 
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drug abuse, use of indwelling catheters or skin damage. Immunocompromised patients develop 

organ damage (eg; kidney).  

Summary/ Conclusions: Pathogenic microbiology is a branch of microbiology that deals with 

the study of pathogenic microorganisms: bacteria, fungi and viruses. Microbiological approach 

in terms of isolation, identification of plant, animal and human pathogens is well studied. 

Interactions and Questions: The questions will be asked during the course to ascertain student 

understanding of the course. Such questions include: 

1. Differentiate between the manifestation of bacteria, fungi and virus? 

2. Differentiate between tuberculosis infection in animal and man? 

3. What is the mode of transmission of Lassa fever? 

 

Bibliography/ Further Readings:  

 Journal of Clinical Microbiology 

 Journal of Plant Pathology 

 Journal of Animal Diseases 
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