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Course coordinator and list of teachers on this course

1- Name of the Course: Bacteriology  
2- Lecturer\ tutor in charge: Dr Sherko A Omer  


3- Department\ Branch and the college: Microbiology 
4- Contacts:

Dr  Sherko A Omer  
Address:
Department of Microbiology 
School of Medicine
Faculty of Medical sciences 
University of Sulaimani

E-mail: Sherko.omer@univsul.net
Website Link:
Other participant lecturers:

Dr.Khanda Abdulateef Anwar

Course Overview

Medical bacteriology is one of  basic medical science that is covered with virology and mycology in a combined subject called medical microbiology for the third year medical student

Bacteriology concerns with the study of bacteria, as a group of prokaryotics, these organism are widely distributed in nature and affects many aspects of out life, as a medical concern only those bacteria responsible for human diseases will be covered in this subject 

The course can be subdivided into basic and systemic medical bacteriology. Basic medical bacteriology start with basic knowledge about these organism, this will include the ultra anatomy of these organisms, their physiology, genetics, classification and the effect of physical and chemical factor on them. Entering the medical side will lead to the covering the pathogenic tools in these organisms, infection pathogenesis, and control of infection .
Systemic medical bacteriology include studying the major human pathogenic bacteria, a classification will be followed to put the pathogen in a group and will be studied so.

Each pathogenic group will be discussed in relation to following 

· Identification and cultivation

· Pathogenesis and diseases

· Laboratory identification

· Treatment and prevention of diseases 

· Epidemiology of diseases 

Medical bacteriology is an essential knowledge for medical specialities. Human bacteria relationship can be regarded as a form of mutual relationship which is parasitism in main point, although we harbour many of thee organism inside our body without a noticeable pathogenic effect. Infectious diseases are world wide and represent the main health problem specially some countries. Medical bacteriology will provide such opportunity to study these organisms and this will be an essential need for  medicine, surgery and paediatrics and other medical specialities.
The final session of the course will cover the fungi,  medical mycology discuss the interaction between human and some fungi. The most important relation is infections caused by some fungi.

Course objectives
The objectives of medical bacteriology is to: 

· Identify the main components of bacterial cell, structure function and basic physiology of the bacterial  cells.
· Basic knowledge about bacterial genetics. 
· Basic knowledge on the effect of physical and chemical factor on bacteria.
· Understanding the pathogenic tools in bacteria. 

· Basic understanding the infectious process, starting with acquiring the infection, pathogenesis, transmission.
· Identification of human pathogenic bacteria
· Understanding the pathogenesis of individual diseases cause by bacteria. 
· Identification the presentation of infectious diseases.
· Providing laboratory diagnostic methods for infectious diseases.
· Understanding the treatment strategy with antimicrobial drugs. 
· Prevention and control of infectious diseases.
· Understanding main fungal human pathogen and their management.  
Course Reading list

Text books
1. Medical Microbiology, 24th Edition 2007 by Jawetz, Melnick, & Adelberg's. 
2. Lippincott's Illustrated Reviews: Microbiology, 2nd  Edition 2007 by Harvey, Richard A.; Champe, Pamela C. Fisher and Bruce D.

Periodicals for further readings  
Visit  Pubmed at
http://www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed

Syllabus  
	
	Title of the Subject 
	Dedicated hours 
	Lecturer's Name

	1
	Bacterial cell structure 
	4
	Dr.Khanda Abdulateef Anwar



	2
	Microbial growth and metabolism 
	3
	Dr.Khanda Abdulateef Anwar

	3
	The mechanisms of bacterial pathogenicity
	4
	Dr.Khanda Abdulateef Anwar

	4
	Antimicrobial agents and antibiotic resistant
	4
	Dr.Khanda Abdulateef Anwar

	5
	Genetics of bacteria 
	3
	Dr Sherko A Omer

	6
	Gram positive pyogenic cocci
	3
	Dr Sherko A Omer 

	7
	Gram negative pyogenic cocci
	3
	Dr Sherko A Omer 

	8
	Aerobic Gram positive rods 
	5
	Dr Sherko A Omer 

	9
	Anaerobic rods
	1
	Dr Sherko A Omer 

	10
	Gastrointestinal Gram negative rods 
	5
	Dr Sherko A Omer 

	11
	Gram Negative spiral organisms
	3
	Dr Sherko A Omer 

	12
	Other Gram negative rods
	4
	Dr Sherko A Omer

	13
	Mycobacterium and Actinomycetes 
	3
	Dr Sherko A Omer 

	14
	Spirochetes 
	3
	Dr Sherko A Omer 

	15
	Mycoplasma 
	2
	Dr Sherko A Omer 

	16
	Chlamydia 
	2
	Dr Sherko A Omer 

	17
	Richettsiae
	2
	Dr Sherko A Omer 

	18
	Mycology 
	6
	Dr.Khanda Abdulateef Anwar


Subject: Bacterial cell structure
Lecturer name: Dr. Khanda Abdulateef Anwar 

Objective:
· To know differences between eukaryotic and prokaryotic cells 

· Fundamental methods to studying the bacteria 

· Extra cellular & intracellular bacterial structure 

· Bacterial appendages 

Bacteriology is the study of bacteria, including their classification and the prevention of diseases that arise from bacterial infection. Bacteriology is part of the broader field of microbiology, the study of microorganisms. 
The bacterial cell wall provides structural integrity to the cell

a. The Gram positive cell wall is characterized by the presence of a very thick peptidoglycan layer.
b. The cell walls of Gram negative bacteria are more chemically complex, thinner and less compact.

The bacterial cytoplasmic membrane is composed of a phospholipid bilayer, Bacterial membranes generally do not contain sterols and can have a wide variety of fatty acids within their membranes. Along with typical saturated and unsaturated fatty acids. Endospores are bacterial survival structures that are highly resistant to many different types of chemical and environmental stresses and therefore enable the survival of bacteria in environments that would be lethal for these cells in their normal vegetative form 
Subject: Microbial Growth and metabolism 
Lecturer name: Dr. Khanda Abdulateef Anwar 

Objective:
· To know the requirement of microbial growth 

· Bacterial growth mechanisms 

· Different bacterial groups according to oxygen requirements

· To know the morphology and staining characteristic of bacteria 

· To identify different mechanisms of microbial metabolism 

Bacterial growth is the division of one bacterium into two daughter cells in a process called binary fission. Providing no mutational event occurs the resulting daughter cells are genetically identical to the original cell. 

The most common bacterial shape is Rods, Cocci, and Spiral. However, within each of these groups are hundreds of unique variations, and the most common stain for identifying this variation is Gram stain which is  commonly used differential stain in microbiology, the Gram reaction, its morphology differentiating bacterial species into two large groups (Gram-positive and Gram-negative).

The bacteria uses different mechanism for obtaining nutrients such as fermentation and respiration. Fermentation is an-aerobic metabolic process carried out by both obligate and facultative anaerobe in which energy is derived from the partial oxidation of an organic compound using organic intermediates as electron donors and electron acceptors. 
Respiration is an efficient energy generating process result in the complete oxidation of the substrate by an outside electron acceptor. Obligate aerobes and facultative anaerobes carry out aerobic respiration in which oxygen is the final electron acceptors.

Subject: Mechanisms of Bacterial Pathogenicity
Lecturer name: Dr. Khanda Abdulateef Anwar 

Objective: 

· Definition of bacterial pathogenicity 

· Different mechanisms of bacterial pathogenicity

· To know different bacterial invasion proteins  

· Toxins released by bacteria 

· Evasion of host defense mechanisms

Pathogenicity is the ability to produce disease in a host organism. Microbes express their pathogenicity by means of their virulence, a term which refers to the degree of pathogenicity of the microbe
Bacteria use different mechanisms such as: 

Invasiveness, which encompasses mechanisms for colonization (adherence and initial multiplication), ability to bypass or overcome host defense mechanisms, and the production of extracellular substances which facilitate invasion or the ability to produce toxins; Toxigenesis, Bacteria produce two types of toxins called exotoxins and endotoxins. 

The invasion of a host by a pathogen may be aided by the production of bacterial extracellular substances which act against the host by breaking down primary or secondary defences of the body, these substances known as invasions such as bacterial spreading factors and extra cellular digestive enzyme and enzyme that causes hemolysis 

Subject: Antimicrobial agents and antibiotic resistant
Lecturer name: Dr. Khanda Abdulateef Anwar 

Objective:

· To know the acceptable characteristic features of antibiotics used by human.

· Mechanism of antibiotic action

· Categorization of antibiotics according to mechanisms of action  

· Antibiotic resistant mechanisms 

Antibiotic originally described only those formulations derived from living organisms but is now applied also to synthetic antimicrobials.

Antibiotics effective against prokaryotes that kill or inhibit a wide range of Gram-positive and Gram-negative bacteria are said to be broad spectrum. If effective mainly against Gram-positive or Gram-negative bacteria, they are narrow spectrum. If effective against a single organism or disease, they are referred to as limited spectrum. Antibiotics can be classified according to there mechanisms of action in to: cell synthesis inhibitors, cell membrane inhibitor, protein synthesis inhibitors, nucleic acid inhibitor and competitive inhibitors

Antibiotic resistance is the ability of a microorganism to withstand the effects of antibiotics. Antibiotic resistance evolves naturally via natural selection acting upon random mutation, but it can also be engineered by applying an evolutionary stress on a population.
Subject: Bacterial genetics 
Lecturer name: Dr Sherko A Omer  

Objective:

· Understanding the bacterial genetic components 
· Understanding mechanism of DNA transfer in bacteria 

· Understanding mutation in bacteria 

Bacteria have only one copy of their genome DNA, i.e., they are haploid. In contrast, eukaryotic cells have two copies of their genome DNA, i.e., they are diploid. Bacterial DNA is circular while human nuclear DNA is linear. A bacterium’s genetic information is stored in its chromosome and plasmids. Both of these structures consist of a single circular DNA double helix.
Interstrain transfer of DNA among prokaryotes is widespread and makes a major contribution to the remarkable genetic diversity of bacteria. Genetic recombination among bacteria is different from that observed with eukaryotes. Bacterial genetic exchange characterised by transfer of a relatively small fragment of a donor genome to a recipient cell. Successful genetic recombination demands that this donor DNA be replicated in the recombinant organism.

A mutation is a change in the base sequence of DNA that usually results in insertion of a different amino acid into a protein and the appearance of an altered phenotype. Mutations result from three types of molecular changes.

Subject: Gram positive pyogenic cocci
Lecturer name: Dr Sherko A Omer  
Objective:
The student should learn: 

· The microscopic and culture characterizes of these bacteria. 

· Classification system for these bacteria

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Gram positive pyogenic cocci include the following organisms: 
· Staphylococci (Staphylococcus aureus and coagulase-negative staphylococci

· Streptococci including  group A β-hemolytic streptococci (Strep pyogenes), group B β-hemolytic streptococci, Streptococcus pneumoniae, Viridans streptococci, enterococci and Nonenterococcal Group D streptococci

This group of include gram positive bacteria that form pus (pyogenic) during their infection. They can be classified according to their ability to produce coagulase enzymes such as in Staph. aureus or cannot produce this enzymes, generally they are characterised by production of large number of pathogenic tools and responsible for many different diseases, interestingly they show wide range of resistance to antimicrobial agents 

Streptococci are gram positive cocci that arrange as short chain or in pairs, this large group can be classified according to their haemolytic properties when gown on blood agar media ((, ( and () and according to cell surface antigenic carbohydrate group (Lancefield groups). A divers range of disease are caused by these organisms due to their diverse pathogenic tools. Strep. pyogenes is the principle pathogen associated with pyogenic infection and immune mediated complication such as rheumatic fevers and glomerulonephritis may follow their infection. Other species such as Strep. pneumoniae is one the few specifies in these group that vaccine were developed to protect against them. 

Subject: Gram negative pyogenic cocci
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· The microscopic and culture characterizes of these bacteria. 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Gram negative pyogenic cocci include the following organisms: 

· Neisseria meningitidis

· Neisseria gonorrhoeae
· Moraxella and Acinetobacter
Neisseria include gram negative cocci that arrange in pair with two principle pathogens (Neisseria meningitidis and Neisseria gonorrhoeae) and several other species that were subject to different nominations. Neisseria meningitidis can ihabit the nasopharynx of healthy individuals and are responsible for either acute bacterial pyogenic meningitis or more sever meningococciaemia or sepsis. Serogroups are geographically distributed and responsible for different form of diseases such epidemic meningitis, endemic meningitis in Africa  caused by serogroup A, sepsis in developed countries caused by serogroup B. vaccine against many serogroups with exception for B group are effective. Neisseria gonorrhoeae on other hand is responsible for sexually transmitted diseases (gonorrhoea) with wide spread distribution world wide, the diseases may take different presentation and ends with complication, due to vast number of antigenic differences in gocococci, vaccine were not practical in prevention of diseases.
Subject: Aerobic gram positive rods
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· The microscopic and culture characterizes of these bacteria. 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Aerobic gram positive rods include the following organisms:
· Corynebacterium diphtheriae and  Diphtheroids
· Bacillus species such as Bacillus anthracis
· Listeria monocytogenes 
Corynebacteria are small, slender, pleomorphic, gram-positive rods with divers habitat, Corynebacterium diphtheriae causes diphtheria as a result of local and systemic effects of a single exotoxin that inhibits eukaryotic protein synthesis. Diphtheria consists of a strictly local infection, usually of the throat and as the disease progresses, generalized symptoms occur caused by production and absorption of toxin. the major clinical effects involve the heart and peripheral nerves. Toxoid is available for prevention of this diseases.

Bacillus are gram-positive, form endospores, and are either strictly or facultatively aerobic. Most of the species of bacillus are found in soil and water, and are usually encountered in the medical laboratory as airborne contaminants while B. anthracis, is the cause of the disease anthrax, is clinically the most important member of this genus.

B. anthracis possesses a capsule that is antiphagocytic and is essential for full virulence. The organism also produces three plasmid-coded exotoxins (edema factor, lethal toxin  and protective antigen) .Human infections are contracted from diseased animals or contaminated animal products. Anthrax is recognized as an occupational disease. Cutaneous, pulmonary and intestinal anthrax are differentiated based on the pathogen’s portal of entry. B. anthracis is a potential bioterrorism agent because it can be easily grown in large quantities, is resistant to destruction, and can be formulated into an aerosol for wide dissemination. 

L. monocytogenes is a facultative, intracellular parasite that attaches to and enters a variety of mammalian cells, apparently by normal phagocytosis; once internalized, it escapes from the phagocytic vacuole by elaborating a membrane-damaging toxin called listeriolysin O. Listeriae are classic opportunists, the course of most infections is clinically silent. Symptoms resembling a mild flu do not occur in immunocompetent persons until large number of organism enter the gastrointestinal tract with food, this may lead to gastroenteritis

Subject: Anaerobic rods
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· The raising and propagation of anaerobic bacteria

· The microscopic and culture characterizes of these bacteria. 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Anaerobic Gram positive spore forming rods or genus Clostridium include theses main pathogenic species: 
· Clostridium perfringens
· Clostridium tetani
· Clostridium botulinum
· Clostridium difficile


Anaerobic Gram negative rods include Bacteroides such as B. fragilis.

Obligate anaerobes are microorganisms that obtain energy exclusively by fermentation because they can't use molecular oxygen (aerobic metabolism) for the production of energy. These bacteria are also, in varying degrees, damaged by free oxygen, which limits the conditions under which these organisms can colonize the human body or cause disease. Clostridia are of great clinical significance 

C. perfringens, causes histotoxic (tissue destructive) infections (myonecrosis) and food poisoning, C. tetani, causes tetanus “lockjaw”, C. botulinum, causes botulism and C. difficile, causes pseudomembranous colitis associated with antibiotic use. These disease are usually cause by enzymes and toxins that initiate different pathological conditions. Although these diseases are very destructive and difficult to treat but their incidence are not high. Vaccination play important role in prevention of tetanus while the other can be prevented by other measures.

The obligate anaerobic, gram-negative, pleomorphic rods are components of the normal mucosal flora of the respiratory, intestinal, and genital tracts. Among the many genera, Bacteroides, Prevotella  and others Gram-negative rods generally constitute the majority of organisms associated with anaerobic abscesses. Organisms in this group may breach the host epithelial barrier and establish infection in any body tissue

Subject: Gastrointestinal Gram negative rods
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· The classification of Gram negative rods according to lactose fermentation 

· The value of somatic, flagellar antigen in these group of organisms.

· The microscopic and culture characterizes of these bacteria. 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Gastrointestinal Gram negative rods (Enterobacteriaceae) include the following:

· Escherichia coli

· Salmonella

· Shigella

· Proteus, Providencia, and Morganella

· Klebsiella, Enterobacter and Serratia


· Yersinia

· Vibrio
All of the organisms covered in this group are routinely found in the gastrointestinal tract of humans or other animals. These gram-negative rods belong to diverse taxonomic groups such as Enterobacteriaceae, Vibrionaceae and others.

Enterobacteriaceae are found in the gastrointestinal tract of humans or other animals while many also have alternative habitats in soil or water. The high levels of metabolic activity observed in them are made use of in identification procedures. The species are subdivided into epidemiologically significant serotypes based on O, H, and K antigens. 

The taxonomy of the Enterobacteriaceae has seen repeated changes in recent decades and has doubtless not yet assumed its final form.

E. coli is part of the normal flora of the colon in humans and other animals, but can be pathogenic both within and outside of the GI tract. Transmission of intestinal disease is commonly by the fecal/oral route, with contaminated food and water serving as vehicles for transmission.At least five types of intestinal infections that differ in pathogenic mechanisms have been identified: Enterotoxigenic (ETEC), Enteropathogenic (EPEC), Enterohemorrhagic (EHEC), Enteroinvasive (EIEC) and
Enteroaderant (EAEC)

E. .coli causes extraintestinal diseases, The source of infection for extraintestinal disease is frequently the patient's own flora, in which the individual's own examples of such diseases include, Urinary tract infections  such as cystitis and pyelonephritis, neonatal meningitis, sepsis including bacteremia, endotoxic shock, and pneumonia.

Genus Salmonella include important pathogens, their classification has undergone numerous revisions; four serotypes of salmonellae that cause enteric fever can be identified in the clinical laboratory by biochemical and serologic tests. These serotypes should be routinely identified because of their clinical significance. They are as follows: Salmonella Paratyphi A (serogroup A), Salmonella Paratyphi B (serogroup B), Salmonella Choleraesuis (serogroup C1) and Salmonella Typhi (serogroup D).
Other species of salmonella as general is responsible for gastroenteritis, i.e a localized disease (also called salmonellosis) is caused primarily by serotypes enteriditis and typhimurium (nontyphoidal salmonella).

The genus Shigella includes four species: S. dysenteriae, S. flexneri, S. boydii, and S. sonnei. Shigellae are only pathogenic in humans., The pathogens are ingested orally, only a few hundred bacteria suffice for an infective dose. Following an incubation period of two to five days of S. dysenteriae, (bacillary dysentery develops with profuse watery diarrhea, later, stools may contain mucus, pus, and blood Intestinal cramps, the disease may be complicated by massive intestinal bleeding and perforation peritonitis. 

Proteus species are relatively common causes of uncomplicated as well as nosocomial UTIs. Proteus organisms produce urease, which catalyzes the hydrolysis of urea to ammonia. The resulting alkaline environment promotes the precipitation of stones containing insoluble phosphates of magnesium and phosphate. Proteus species produce infections in humans only when the bacteria leave the intestinal tract. They are found in urinary tract infections and produce bacteremia, pneumonia, and focal lesions in debilitated patients or those receiving intravenous infusions.
The genus Yersinia includes three species of medical importance: Y. enterocolitica and Y. pseudotuberculosis, both potential pathogens of the GI tract and Y. pestis, the etiologic agent of bubonic plague. Plague is primarily a disease of rodents (rats).It spreads among them by direct contact or via the rat flea. Earlier plague epidemics in humans resulted from these same transmission pathways. Now a rare human infection, it is seen today result from contact with rodents that are infected with or have died of plague. The pathogen breaches the skin through dermal injuries. 

Members of the genus Vibrio are short, curved, rod-shaped organisms closely related to the family Enterobacteriaceae. Somatic O and  flagellar H antigens are both present, but only O antigens are useful in distinguishing strains of vibrios that cause epidemics. Pathogenic vibrios include:
· V. cholerae, serogroup O1 strains that are associated with epidemic cholera.
· Non-O1 V. cholerae and related strains that cause sporadic cases of cholera like and other illnesses
· V. parahaemolyticus and other halophilic vibrios, which cause gastroenteritis and extra intestinal infections.

Subject: Gram Negative spiral organisms
Lecturer name: Dr Sherko A Omer

Objective:
The student should learn: 

· The microscopic and culture characterizes of these bacteria. 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Gram negative spiral organisms include the following organisms:

· Campylobacter


· Helicobacter


· Spirillum

Campylobacter are slender, spirally shaped rods with a single flagellum is attached to either one or both poles. They can grow under microaerophilic conditions, and in an atmosphere containing 5% O2 and 10% CO2 on blood agar plates. The optimum proliferation temperature for C. fetus is 25(C and for C. jejuni 42(C. Campylobacter may cause both intestinal and extraintestinal disease. C. jejuni typically causes an acute enteritis in otherwise healthy individuals following a one-to-seven day incubation. C. jejuni is a cause of both traveler's diarrhea and pseudoappendicitis. Bacteremia (often transient) may occur, most often in infants and the elderly. 

Members of the genus Helicobacter are curved or spiral organisms. They have a rapid, corkscrew motility resulting from multiple polar flagella. Cultures from stomach biopsies are grown on enriched mediums and selective mediums under microaerobic conditions for three to four days. H. pylori (and several other Helicobacter species) are unusual in their ability to colonize the stomach, where low pH normally protects against bacterial infection. It causes acute gastritis and duodenal and gastric ulcers.

As Helicobacter produce urease, this will lead to releases ammonia from urea to facilitate survival of the cells in a highly acidic environment and  their vacuolizing cytotoxin (VacA) can destroys epithelial cells.

Subject: Other Gram negative rods
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· The microscopic and culture characterizes of these bacteria. 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Other gram negative rods include the following organisms:

· Haemophilus, Bordetella and Legionella
· Pseudomonas
· Brucella, Francisella, and Pasteurella
Although not part of a closely related family, these organisms do share two significant features of structure and physiology. First, they all have a gram-negative cell envelope and, therefore, contain lipopolysaccharide (LPS), which is a virulence factor, second, they grow in the presence of oxygen and, therefore, cause infections at sites where oxygen tension is high, this group include:

· Those that are primarily or exclusively pathogens of the human respiratory tract (Haemophilus, Bordetella, and Legionella)
· One genus that includes an extremely successful opportunistic pathogen (Pseudomonas).
· Those that are primarily pathogens of animals (that is, zoonotic organisms such as Brucella, Francisella, and Pasteurella, for which humans are accidental hosts). 
Hemophilic bacteria are so designated because they require growth factors contained in blood. The most important human pathogen in this genus is H. influenzae.

Other Haemophilus species either infect only animals or are found in the normal human mucosal flora such as H. parainfluenzae, H. hemolyticus. The encapsulated strains are subclassified in several serotypes (a-f) based on the fine structure of their capsule polysaccharides. Serotype (Hib) causes most Haemophilus infections in humans. H. influenzae is a facultative anaerobe requiring growth factors X and V in its culture medium.  H. influenzae  causes infection such as otitis media, sinusitis, epiglottitis, and bronchopneumonia result from contiguous spread of the organism from its site of colonization in the respiratory tract. Other diseases include meningitis, septic arthritis, and cellulitis result from invasion of the bloodstream, followed by localization of H. influenzae in these and other areas of the body.
B. pertussis, is a human pathogen (causing whooping cough). The term whooping cough derives from the paroxysms of coughing followed by a “whoop” as the patient inspires rapidly. Paroxysms may cause cyanosis and/or end with vomiting. Pertussis typically causes leukocytosis that can be quite striking as the total white blood cell Pertussis vaccine is available that has had a significant effect on lowering the incidence of whooping cough. It contains proteins purified from B. pertussis, and is formulated in combination with diphtheria and tetanus toxoids.
L. pneumophila is responsible for most legionelloses in humans. The organism gains entry to the upper respiratory tract by aspiration of water containing the organism, or by inhalation of a contaminated aerosol. There are two distinctly different presentations: Legionnaires' disease and Pontiac fever. Legionnaires' disease is characterized by a multifocal, sometimes necrotizing pneumonia, this is associated with diarrhea (watery rather than bloody stools) 

Pseudomonads are Gram-negative, aerobic, rod-shaped bacteria with widespread occurrence in nature, especially in damp biotopes. The most important species from a medical point of view is Pseudomonas aeruginosa. Given suitable growth conditions, P. aeruginosa can produce two pigments, i.e., both yellow-green fluorescein and blue-green pyocyanin. P. aeruginosa is responsible for both localized infections and systemic infections. Localised infection include, keratitis and endophthalmitis, ear infection, wound sepsis, urinary tract (particularly in hospitalized patients who have been subjected to catheterization, instrumentation, surgery, or renal transplantation), respiratory tract (pneumonia in individuals with chronic lung disease, congestive heart failure, or cystic fibrosis, gastrointestinal tract and central nervous system (meningitis and brain abscesses, particularly in association with trauma, surgery, or tumors of the head or neck). Systemic infections results from systemic spread of the organism include bacteremia, secondary pneumonia, bone and joint infections, endocarditis and CNS infection. It is difficult to find antibiotics effective against P. aeruginosa, because of its rapid development of resistance mutations and its own innate mechanisms of antibiotic resistance. 

Members of the genus Brucella are primarily pathogens of animals  Thus, brucellosis (undulant fever) is a zoonosis (a disease of animals that may be transmitted to humans under natural conditions). Different species of Brucella are each associated with particular animal species; for example, B. abortus, B. melitensis, B. suis, B. canis and B. ovi . The incubation period for (brucellosis) ranges from five days to several months. Symptoms are nonspecific and flulike (malaise, fever, sweats, anorexia, GI symptoms, headache, and back pains). Untreated, patients may develop an undulating pattern of fever (temperatures repeatedly rise then fall, hence the name “undulant fever” is the traditional name for brucellosis). 

Francisella tularensis causes tularaemia, a disease similar to plague in numerous animal species, above all in rodents. Humans are infected by contact with diseased animals or ectoparasites or dust. The pathogens invade the host either through minor trauma in the skin or through the mucosa. 

Members of the genus Bartonella, facultative, intracellular gram negative bacteria. B quintana causes trench fever, an often mild, relapsing fever with maculopapular rash, the organism has a reservoir in humans, and its vector is the human body louse. 
Subject: Mycobacterium and Actinomycetes
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· The concept of acid fast bacteria 

· The microscopic and culture characterizes of these bacteria. 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Mycobacterium and Actinomycetes include the following organisms:

· Mycobacterium tuberculosis
· Mycobacterium leprae
· Nontuberculous Mycobacteria
· Actinomycetes
· Nocrdia
Mycobacterial cell walls are unusual in that they are approximately sixty percent lipid, including a unique class of very long-chain, β-hydroxylated fatty acids (mycolic acids). These complex with a variety of polysaccharides and peptides, creating a waxy cell surface that makes mycobacteria strongly hydrophobic, and accounts for their acid-fast staining characteristic. Once the staining has taken (Ziehl-Neelsen, they cannot be destained with dilute acids, hence the designation acid-fast. The unusual cell walls make mycobacteria impervious to many chemical disinfectants, and convey resistance to the corrosive action of strong acids or alkalis. Use is made of this fact in decontaminating clinical specimens such as sputum, where non mycobacterial organisms are digested by such treatments. 

Mycobacterium tuberculosis is responsible for tuberculosis. The principal mode of contagion is person-to-person transmission by inhalation of the aerosol, and repeated or prolonged contact is usually required for transmission of infection. The disease assume several forms, mainly pulmonary but any organ in the body can be involved. Tuberculosis is clinically characterised  fatigue, weakness, weight loss, and fever. Pulmonary tuberculosis give rise to chronic cough and spitting of blood (haemoptysis ) usually is associated with far-advanced lesions.
Several chemotherapeutic agents are effective against M. tuberculosis. Because strains of the organism resistant to a particular agent emerge during treatment, multiple drug therapy is employed to delay or prevent emergence. Isoniazid, rifampin, ethambutol, streptomycin, and pyrazinamide are the principal or “first-line” drugs because of their efficacy and acceptable degree of toxicity. The standard procedure is to begin treatment with two or more drugs to prevent outgrowth of resistant strains. A vaccine against tuberculosis has been available since early in the twentieth century. It is produced from Bacille Calmette-Guérin (BCG), an attenuated strain of M. bovis. 
M. leprae is the causative pathogen of leprosy, it is transmitted from human to human through prolonged contact; for example, between exudates of a leprosy patient's skin lesions and the abraded skin of another individual. Like tuberculosis, the host attempts to localize and isolate infection foci by forming granulomas. Leprosy is a chronic granulomatous condition of peripheral nerves and mucocutaneous tissues, particularly the nasal mucosa. It occurs as a continuum between two clinical extremes; tuberculoid and lepromatous leprosy. 

Nontuberculous Mycobacteria (NTM) are Mycobacteria that are neither tuberculosis nor leprosy bacteria are categorized as atypical mycobacteria (old designation), In their morphology and staining behaviour, NTM are generally indistinguishable from tuberculosis bacteria. With the exception of the rapidly growing NTM, their culturing characteristics are also similar to TB. Some species proliferate only at 30(C. NTM are frequent inhabitants of the natural environment (water, soil) and also contribute to human and animal mucosal flora. Most of these species show resistance to the antituberculoid agents in common use. Some NTM species are non pathogenic, others can cause mycobacterioses in humans that usually follow a chronic course. NTM infections are generally rare. Their occurrence is encouraged by compromised cellular immunity.

Actinomycetes are Gram-positive, pleomorphic rod bacteria that sometimes also show genuine branching. The yellowish sulfur granules.These particles are conglomerates of small Actinomyces colonies surrounded by a wall of leukocytes Actinomycetes are part of the normal mucosal flora in humans and animals. Actinomycetes colonize mainly the oral cavity, and an actinomycosis infection is therefore always endogenous. Majority of actinomycetes infections in humans are caused by A. israelii.it is an opportunistic infection, in which a chronic suppurative abscess leads to scarring and disfigurement. Their infection is probably initiated by accidental introduction of organisms into the underlying soft tissue during conditions of sufficient anaerobiasis to support their growth. About half of the cases have a cervicofacial location, and are associated with poor dental hygiene and/or tooth extraction

The genus Nocardia includes species with morphology similar to that of the actinomycetes, differing from them in that the natural habitat of these obligate aerobes is the soil and damp biotopes. The pathogens known for involvement in nocardioses, a generally very rare type of infection, include: N. asteroides, N. brasiliensis and other species. Infections of humans and domestic animals are opportunistic and not transmissible from person to person. Instead, nocardiae are inhaled or acquired by contamination of skin wounds. The most common presentation of human nocardiosis is a pneumonia of rather chronic course with abscesses, extensive necrosis, and cavity formation. 

Subject: Spirochetes
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· The microscopic and culture characterizes of these bacteria. 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Spirochetes include the following organisms:

· Treponema Pallidum
· Borrelia
· Leptospira
Spirochetes are long, slender, motile, flexible, undulating, gram-negative bacilli that have a characteristic corkscrew or helical shape. Depending on the species, they can be aerobic, anaerobic, or facultatively anaerobic. Some species can be grown in laboratory culture, whereas others cannot. 
Treponema pallidum causes syphilis, transmission of T. pallidum is almost always by sexual contact or transplacentally. The organism enters the body through a break in the skin, or by penetrating mucous membranes, such as those of the genitalia. Clinically syphilis occurs in three stages: primary stage (hard genital or oral ulcer that develops at the site of inoculation), secondary stage (red, maculopapular rash on almost any part of the body, including the palms of the hands and soles of the feet) and tertiary stage, characterized by degeneration of the nervous system, cardiovascular lesions such as aneurysms, and granulomatous lesions in the liver, skin, and bones. One single treatment with penicillin is curative for primary and secondary syphilis; no antibiotic resistance has been reported. There is no vaccine against T. pallidum, Prevention depends on safe sexual practices. 

Borrelia recurrentis is the pathogen of an epidemic relapsing fever transmitted by body lice that no longer occurs in the population of developed countries. B. burgdorferi is the causative pathogen in Lyme disease, a tickborne infection characteristic red, circular lesion with a clear center appears at the site of the bite, flulike symptoms often accompany the erythema. The organism spreads via the lymph or blood to musculoskeletal sites, skin, CNS, heart, and other tissues and organs. 
Leptospira interrogans infection causes the disease leptospirosis. This is an essentially an animal disease that is coincidentally transmitted to humans primarily by water or food contaminated with animal urine. Entrance to the body can also occur via small skin abrasions or the conjunctiva. Fever occurs one to two weeks after infection, at which time spirochetes appear in the blood. spirochetes later invade the liver, kidneys, and CNS.
Subject: Mycoplasma
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· Cell wall-less organism 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Mycoplasma are prokaryotic organisms with no peptidoglycan cell wall. Instead, they are enclosed in a single plasma membrane.Because of their extremely small size, mycoplasmas frequently pass through bacteriologic filters. The many Mycoplasma species are widely distributed in nature, and include several commensals commonly found in the mouth and genitourinary tract of humans and other mammals.

Three Mycoplasma species are definitively associated with human disease; Mycoplasma pneumoniae, which is the cause of a primary atypical pneumonia, Mycoplasma hominis and Ureaplasma urealyticum, which are associated with a variety of genitourinary diseases, such as urethritis, pelvic inflammatory disease, and intrapartum infections. Lacking cell walls, mycoplasmas are insensitive to antibiotics that inhibit cell division by preventing cell wall synthesis (such as penicillin). 
Subject: Mycoplasma
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· Pathogenesis and diseases caused by these bacteria. 

· Laboratory identification. 

· Treatment and prevention. 

Chlamydia is a genus of small bacteria that are obligate intracellular parasites, depending on the host cell for energy. They grow in cytoplasmic vacuoles in a limited number of host cell types. The genus include three species: 

· Chlamydia trachomatis
· Chlamydia psittaci
· Chlamydia pneumoniae 

The chlamydial cell envelope consists of two lipid bilayers with associated cell wall material that resembles a gram-negative envelope. However, it contains no peptidoglycan, and muramic acid is not present

Chlamydia. trachomatis is divided into a number of serotypes, which correlate with the clinical syndrome they cause. For example, C. trachomatis, the major causal agent of the syndrome, non-gonococcal urethritis (NGU). C. trachomatis can also cause eye infections, with symptoms ranging from irritation to blindness.
Psittacosis, or more broadly, ornithosis, denotes a zoonotic disease that is transmitted to humans by inhalation of dust contaminated with respiratory secretions or feces of infected birds(Chlamydia psittaci) The human disease usually targets the lower respiratory tract. 

Subject: Rickettsiae
Lecturer name: Dr Sherko A Omer  

Objective:
The student should learn: 

· Pathogenesis and diseases caused by these bacteria. 

· Arthropod born disease 

· Laboratory identification. 

· Treatment and prevention. 

The group of organisms known as rickettsiae consists of three genera: Rickettsia, Ehrlichia, and Coxiella  They grow only inside living host cells, rickettsiae, like chlamydiae, are obligately intracellular parasites. They reproduce by intracellular, transverse fission only and can be cultured in hen embryo yolk sacs, in suitable experimental animals or in cell cultures. 

Most rickettsial infections are transmitted by infected arthropods (lice, ticks, fleas, and/or mites). Rickettsial diseases, such as typhus, spotted fevers, human ehrlichiosis, and Q fever, are generalized infections, with rash sometimes being a prominent feature. 
Subject: Mycology 
Lecturer name: Dr. Khanda Abdulateef Anwar 

Objective:

· Understanding different morphological forms of fungi.

· Classification on clinical bases 

· Studding the most important clinical type (Dermatophytosis)
Mycology is the study of fungi, Fungi are eukaryotic organisms that do not contain chlorophyll, but have cell walls, filamentous structures, and produce spores, morphologically fungi exist in two forms dimorphic fungi.
Most common pathogenic fungi do not produce toxins but they do show physiologic modifications during a parasitic infection. 

Fungal diseases may be classified in to: (Superficial mycoses, subcutaneous mycoses, Systemic mycoses and opportunistic mycoses) The most important type is 
Dermatophytoses which are cutaneous mycoses of several type (Tinea nigra, Tinea pedis, Tienea unguium , Tienea cruris, T.capitis T.barbae and Tienea corporis).

The Subcutaneous mycoses are confined to the subcutaneous tissue and only rarely spread systemically, while Systemic mycoses 
The Systemic mycoses may involve deep viscera and become widely disseminated
Student's feedback on the subject

Date:            

Course:              
Year:           Lecturer/ tutor:  
	No.
	Evaluation Questions
	Subject's Level 1-5
	Subjective Remarks

	1
	The objectives and key messages of the subject were clear
	
	

	2
	The contents of the subject were useful and related to the main objectives of the course
	
	

	3
	The materials were prepared carefully as needed
	
	

	4
	The lecturer/ tutor while lecturing tried to analyze the principles, contents and the important points of the subject simply and properly.
	
	

	5
	The lecturer/ tutor while lecturing kept my attention.
	
	

	6
	The lecturer/ tutor came into the classroom on time and was committed to the duration of the lecture.
	
	

	7
	The lecturer's behavior in the classroom was calm and respectful.
	
	

	8
	The slides used in the lecture were clear and attractive. 
	
	

	9
	At the end of the lecture, the lecturer gave the students a chance for questions and comments. His/ her answers were complete.  
	
	

	10
	The reading sources are new and compatible with the subject. 
	
	

	
	Total of the levels
	
	

	Standards to evaluate the level of the contents

	1
	2
	3
	4
	5

	Very bad
	Bad
	Medium
	Good
	Very good


Exams
Bacteriology exam carried out with virology exam as one exam under title microbiology. Two major exams are performed during the study year, mid year and final exams, time allocated for each is 3 hours. Student failed achieving the success score (50 out of 100) will have another chance to fulfill the success score. The score in each exam is equally shared between immunology  and parasitology. The student is advised how to answer each questions.

Question 

State whether these statement are True or False, a wrong answer will cancel a correct one, answer in the provided spaces.

Neisseria meningitidis:

(        ) It is gram negative, non motile diplococcus that inhabit nasopharynx.

(        ) Serogroup A is responsible for epidemics in developed countries.

(        ) Serotyping is based on differences in capsular antigens.

(        ) It is responsible for either meningitis or sepsis.

(        ) Its infection cause the cerebrospinal fluid to show increased protein, glucose and leukocyte infiltration.

Tetanus is a bacterial disease:
(        ) Tetanospasmin causes block of neurotransmitor release at inhibitory synapses.

(        ) The toxin is encoded by a gene within the organism DNA.

(        ) At the end of infection, the diseases may end in spastic paralysis.

(        ) Immediate antibiotic therapy is essential for patient survival.

(        ) It can be prevented by a vaccine that contain life attenuated organisms.

Escherichia coli, a common gram negative bacteria: 

(        ) They are part of normal intestinal flora.

(        ) Adherence to host cells is achieve by means of fimbriae.

(        ) The somatic O antigen can be useful in the typing of the organism.

(        ) H antigen is associated with the pilli.

(        ) ETEC is a common cause of travellers diarrhoea, it is caused by a heat labile toxin.

(        ) Shiga like toxin is the cause behind diseases of EPEC.

(        ) Is commonly responsible for uncomplicated cystitis in females.

(        ) Unlikely to cause neonatal meningitis.

(        ) A positive urine culture always indicate infection.

(        ) It may produce urease enzyme.

Pseudomonas aeruginosa:

(        ) Thin, 2-4 ( rods, motile gram negative in nature.

(        ) Can grow on different media provided free O2 is available.

(        ) Is responsible for localised and systemic infections.

(        ) Aggressive antimicrobial therapy is always indicated. 

(        ) It is mainly a hospital problem.

Brucella: 

(        ) Brucella abortus is associated with sheep and goat disease.   

(        ) Aerobic, intracellular, gram negative bacteria of several species.

(        ) LPS is a major virulence factor.

(        ) They enter the body through cuts in skin or through GIT.

(        ) Part of their pathogenesis is granuloma formation.

(        ) Intermittent fever is a characteristic feature of brucellosis.

(        ) Their infection considered to be zoonosis.

(        ) Diagnosis may be concluded by detecting agglutinin antibodies.

(        ) Brucellosis is treated by combination of doxycyclin and gentamicin for 2 weeks.

(        ) Transmission between human is possible, and should be accounted in the prevention.

Question 

Write short notes on the followings:
1.Pathogenesis of infection caused by Helicobacter pylori.
2. Enumerate the bacteria responsible for sexually transmitted diseases, mentioning the name of the disease and their microscopic features.

Answer 
H. pylori infection occurs only in humans and is transmitted by the fecal-oral pathway. The pathogen colonizes and infects the stomach mucosa. The bacteria have several pathogenic to aiding them in their survival and causing damage to their. The motility preformed by their flagella  used for target cell searching, adhesion to the surface epithelial cells of the stomach, urease that releases ammonia from urea to facilitate survival of the cells in a highly acidic environment and a vacuolizing cytotoxin (VacA) that destroys epithelial cells. Once the pathogen has infected the stomach tissues an acute gastritis results, the course of which may or may not involve overt symptoms. Potential sequelae include:

1. Mild chronic gastritis that may persist for years or even decades and is often asymptomatic.
2. Duodenal ulceration, sometimes gastric ulceration as well
3. Chronic atrophic gastritis from which a gastric adenocarcinoma some-times develops.

4. Rarely B cell lymphomas of the gastric mucosa

Answer
The bacteria responsible for sexually transmitted diseases are the followings. 
	Bacteria 
	Name of the disease
	Microscopic feature 

	Neisseriae gonorrhoea 
	Gonorrhoea 
	Gram negative cocci arrange in pains 

	Tryponema palladium
	Syphilis 
	Spiral gram negative rods, better seen with fluorescent or darkfiled microscopy 

	Heamophilus ducreyi
	Soft chancre 
	Short, gram negative rods  

	Chlamydia  trachomatis, 
	non-gonococcal urethritis 
	Small, (0.3–1(lm), round-to-ovoid organisms that vary in size 

	Chlamydia  trachomatis, serotypes L1, L2, and L3 
	Lymphogranuloma venereum
	Small, (0.3–1(lm), round-to-ovoid organisms that vary in size


Question 

Mach the items of group A to those of group B, any item must have only one match. Arrange your answer in a table. (5 marks) 

Group A 

Staphylococcus aureus
Streptococcus pyogenes   Streptococcus mutans Corynebacterium diphtheriae 

Clostridium perfringens

Salmonella typhi 

Shigella dysenteriae

Vibrio cholerae

Tryponema pallidum 
Chlamydia trachomatis

Group B

Monotrichous flagella

Vero cytotoxin 

Coagulase enzymes Leithicinase


Polar bodies with Neisser stain 
Urethritis

Enteric fever 
Periplasmic flagella 
Scarlet fever  
Dental carries 

	Group A 
	Group B 

	Staphylococcus aureus 
	Coagulase enzymes 

	Streptococcus pyogenes  
	Scarlet fever 

	Streptococcus mutans 
	Dental carries 

	Corynebacterium diphtheriae 
	Polar bodies with Neisser stain

	Clostridium perfringerns 
	Leithicinase 

	Salmonella typhi
	Enteric fever

	Shigella dysenteriae
	Vero cytotoxin

	Vibrio cholerae
	Monotrichous flagella 

	Tryponema pallidum
	Periplasmic flagella 

	Chlamydia trichomatous 
	Urethritis 
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