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	Staphylococcus  
	S. aureus (coagulase positive) 
S. epidermidis (coagulase negative) 
S.saprophyticus
	Spherical cells, grape clusters. 
Non motile 

Culture 
S. aureus, grey to deep golden/yellow colonies. 

S. epidermidis, grey to white

Specimens planted on blood agar, hemolysis. 
	Beta-lactamase production its common, resistance to penicillin. 
Resistance to nafcillin, gene regulated. 
Plasmid- mediated resistance to tetracycline’s.  

	Adaptive, many mobile genetic elements. 

Peptidoglycan destroyed by strong acid. 
Important in pathogenesis, triggers production of IL-1 chemo-attractant. 
	Catalase: converts peroxide to water + oxygen. 
Coagulase: clumping factor. 
Hemolysins: disrupts membranes. 
Panton- Valentine leucocidin (PVL) toxin kill leucocytes.
Exfolative toxins, epidermolytic toxins. 
Toxic shock syndrome 
Enterotoxins, S. aureus strains cause food poisoning.   
	Infections occur if host immune system is compromised, skin wounded/mucous membranes damaged 
Warm, moist conditions also promote infections. 
Pathogenic capacity: combined effect extracellular factors, toxins, invasive properties.
S. aureus – variety of infections, pimples to pneumonia. 
S. epidermidis – infections of implanted devices. 
S. saprophyticus – urinary tract infections.  
	Lesions is the furuncle/localized abscess. 
Coagulase secreted and coagulate fibrin around lesion, results inflammation and fibrous tissue. 
Center of lesion, liquefactive necrosis. 
Drainage of liquid center, is then filled with granulation tissue. 
	Localized infections, e.g. pimple results in intense pain localized painful inflammatory response. 
Wall of fibrin and cells around the core prevent spread. 

S. aureus disseminates and bacteremia results in endocarditis, meningitis.   
	Specimen: pus from wound, sputum, aspirate from trachea, vomit, blood, spinal fluid. 

Smears: appear as gram + cocci in clusters in gram stained smear. Not able to differentiate between S. aureus and S. epidermidis.

Catalase test: detect presence of cytochrome oxidase enzymes. 

Coagulase test: citrated rabbit/ human plasma mixed with broth culture/growth. If clots form in 1-4 hours’ test result is positive. Coagulase pos+ - pathogenic for humans 

 
	Antibiotic treatment e.g. 

Cleanliness, good hygiene and aseptic wound cleaning technique in treatment of lesions. 

MRSA concern, infected patients need to be isolated and aseptic management. 

 

	Retroviruses e.g. HIV 1/HIV 2(Human immunodeficiency virus)  
	Retroviridae/Lentivirus. 
Circulating recombinant forms (CRF’s) 
Origin: cross species infection by simian viruses in rural Africa, via infected primate blood. 
	Two linear molecules, single stranded positive sense RNA. Enclosed in core made of p 24 capsule proteins. Surrounded by p 17 proteins.  
Enclosed in outer envelope of lipid and viral proteins. 
Envelope consists out: 
1.glycoproteins.
2. gp120 molecules. 
3. stem containing 3 p41, molecules. 
	Ability to reverse transcribe DNA from RNA. 
Catalyzed by RNA- dependent DNA polymerase called reverse transcriptase occurs in cytoplasm. 

Synthesized DNA enters the host nucleus, it integrated into host DNA. 
  
	Different strains: Group: M, O, N, P. 

 
	Reverse transcriptase.  
Proteases.  
Integrase.   
	Untreated HIV, duration of 10 years. 

Stages: 1. Primary infection, 4-11-day period between mucosal infection and initial viremia. 
2. Virus disseminates throughout the body via lymphatic system. Results in acute mononucleosis like syndrome, develops 3-6 weeks after primary infection. 
3. Drop in CD4 Th cells, immune response to HIV occurs 1week- 3 months. 4. Clinical latency. 5. CD4 Th cells main target cells  
	Opportunistic infections. 
	Symptoms are non-specific. AIDS pronounced suppression of the immune system, development of wide variety opportunistic infections. 

Neurologic dysfunction common. 

Predisposition to develop cancers. 
	Virus isolation: Viral growth detected by testing culture supernatant fluids for reverse transcriptase activity. 

Serology: immunoassay (EIA) Western Blot presence of any two bands corresponding to p24, gp41, gp 120/160. 

Detection of viral nucleic acid/antigens: NAT assay RT-PCR, uses enzymatic method of amplification by sequential oligonucleotide hybridization steps.  
	Once HIV proviral DNA, becomes incorporated into host DNA infection is permanent. 

Treatment with several drugs: HAART- highly active antiretroviral therapy. 

Classes of ARV: 
-nucleoside reverse transcriptase inhibitors. 
-protease inhibitors. 
-fusion inhibitors. 

Most effective is prevent infection reduce potential exposure. 
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	Vibrio cholera 
	V. cholerea: non-halophillic, does not require salt to grow. 
	Comma shaped, curved rod, actively motile polar flagellum. 
Culture: Produce convex, smooth round colonies. Opaque, granular in transmitted light. 
Grows well on TCBS agar. 
	Ferments sucrose, mannose. Positive oxidase test results, key step in identification. 
Halotolerant. 

Lives freely in freshwater environments, number of strains causing cholera.  
	Strains differentiated, according to type of O- antigen. O lipopolysaccharide confers serologic specificity. 
Pathogenic effect depends on O- antigens 

O group 1, O group 139  cause cholera 
	Heat labile enterotoxin: consists of subunit A +B. Ganglioside GM serves as mucosal receptors of subunit B, promotes entry of subunit A. 

Activation of subunit A- increase secretion of cyclic adenosine monophosphate cAMP results in hypersecretion of water + electrolytes.  
	Normal gastric pH, consume more microbes to be infected when water is mode of transmission. Fewer amounts of microbes need to be consumed with food, buffer effect. 

V.cholera in non-invasive, remains in GI tract. Binds to microvilli of intestinal epithelial cells. 

	Gastric acids provide some level of protection. 
	Prolonged Electrolyte rich diarrhea, resulting in dehydration, shock, acidosis and death. 

More than half of people infected are asymptomatic. Humans are reservoirs of disease Symptoms: nausea, vomiting, diarrhea, abdominal cramps. 

Incubation period 1-4 days. 
	Mucous flecks from stools.
 
Smears: microscopic appearance not distinctive.
Dark flied, phase contrast microscopy- rapidly motile vibrio’s. 

Specific test: slide agglutination test using anti-O1/O 139 antisera. 

In field, immunochromatographic dipstick test.    
	Most important treatment is electrolyte and water replacement. 

Oral antimicrobials agents e.g. tetracycline’s, doxycycline reduce stool output.  
Crowded living conditions, poor hygiene, inadequate sewage, access to clean drinking water all contribute to the spread of infection. 
Controlled through education, improvement of sanitation of water and food. 



	Candida albicans 
	Forms part of normal skin, mucous membranes biotia.

Under certain conditions, triggers opportunistic infections.  
-diabetes
-reduced immunity
-antibiotic treatment 
-trauma 
	Fungi, eukaryotic, least one membrane bound nucleus, also contain membrane bound organelles. 
Posses thick cell wall- polysaccharide chains, chitin and glycoproteins. 

Culture: form soft colored colonies.  
	Most species grow as yeast, form psuedohyphae. 
C.albicans is dimorphic and also grow hyphae. 
	9 Candida species are pathogenic 
	
	- Superficial candida infections: mucosal candidiasis occurs, damaged skin/epithelium number of candida increases, results in Thrush, gastrointestinal candidiasis, vulvovaginitis.  

-Systemic Candida: Candida enters bloodstream, nosocomial in origin. In immunocompromised individuals 
	Kidney infections 
Bone/joint infections
Skin lesions
CNS infections 
Cardiac candidiasis 
	
	Microscopy
Culture
Serology
Molecular PCR 
	Difficult to treat, due to fact most agents also toxic for the host.  

	Plasmodium falciparum 
	Sporozoan transmitted by Anopheles mosquito vector.
 
	-Parasitized RBC’s: not enlarged, coarse stippling. Maurer’s cleft. Invades all RBC’s. 
-Ring stage trophozoites: Small rings, two granules. Coarse black pigment, few clumps. 
- Mature schizonts: more than 12 merozoites, rare in peripheral blood. 

	Both sexual and asexual phase. 
- Asexual stage: takes place in humans, exo-erytherocytic cycle (in the liver) and erythrocytic cycle (in blood) 
- Sexual stage: Sporogonic cycle, occurs in female Anopheles mosquitos. 
	
	
	Pathology varies form specie to species. 
Incubation period 9-30 days. 

Female Anopheles, release sporozoites into bloodstream; parasites enter liver, then blood 
No relapse.    
	Symptoms are also linked to the differing life cycles Site of infection: Intracellular in RBC’s 
Attacks both young and old red blood cells.
	
	Romanowsky- stained droplet of blood under microscope. 
Thick and Thin blood smears; banana shaped gametocytes, double rings in RBC’s  
	P. falciparum infections are more dangerous and fatal. 

Found tropical and sub tropical regions Sub-Sharan Africa, Asia and Americas. 

Prophylactic drugs: chloroquine (no resistance) 
Artemether, lumefantrine. 
Mosquito control measures; nets, repellents etc.
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	Schistosoma hematobium
Blood flukes  
	Water borne trematode. 
	Adult worms long and slender, can live in copula for 10-20 years. 
	Burow into exposed skin, cercariae penetrate the epidermis and transform into schistosomules, enters peripheral circulation, mature in the hepatoportal system/ venus plexus surrounding the bladder. Females release eggs 5-8 weeks after infection.  
	
	
	Mechanism of infection: Cercariae (larvae) penetrate skin in snail- infested water.

Results in Granulomatous reaction surrounds the eggs, leads to infections  
	Associated with schistosome eggs. When eggs are released, swept back and lodge in bladder, some passed out in urine.  
Site of infection: adults in venous vessels of urinary bladder 
	Urethral pain, increased urinary frequency, dysuria, hematuria and bladder obstructions. 
	Urine for O&P ova and parasites (eggs, terminal spine) eggs in urine.  
	Treatment Praziquantel 

Africa, widely Middle East 

	Mycobacteruim tuberculosis 
	Mycobacterium tuberculosis complex: 
M.tuberculosis 
M.africanum
M.bovis 
M.microti 
	Rod-shaped, aerobic, non-motile and do not have capsule. 

True tubercle bacilli are “acid fast” 
Can be identified by looking at: 
Growth rate, colony morphology, pigmentation, biochemical profiles, molecular methods 

Tubercle bacilli: 
- Lipids: mycolic acids, waxes.muramyl complex can cause granuloma. 
- Proteins: triggers the tuberculin reaction. 
- Polysaccharides: induce hypersensitivity reaction.  

	Obligate aerobes, increased CO2 tension enhances growth. 

Resistant to chemical agents, due to hydrophobic nature and clumped growth  
Spread in the host by direct extension through lymphatic/ circulatory systems. 

Establish itself in tissue residing in intracellulary monocytes, reticuloendosytes, giant cells.  
	
	
	Emitted via droplets, when infected person speaks, cough, sneeze. 

Inhaled microbe, enter in alveoli. Begins to multiply within macrophages. 

Pathogenic lesions occur 1-2 months after infection. 

Primary infection: occurs in childhood, first contact with tubercle bacilli: 
1. Acute exudative lesion develops, spreads to lymphatic, regional lymph nodes. 
2. Lymph nodes undergoes caseation, usually calcifies. 
3. Tuberculin test become pos +   

Reactivation type: caused by surviving tubercle bacilli, characterized by chronic tissue lesions, formation of tubercles, caseation and fibrosis.  


	The route of the infection respiratory vs intestinal, determines the pattern of lesions. 

A. Principal lesions: 
- Exudative: acute inflammatory reaction, with edema fluid, PMN’s, monocytes around tubercle bacilli. Leads to necrosis/or further develop. 
- Productive (proliferative): chronic granuloma, consist out of three zones. 
1. Central: large multinucleated giant cells, contain tubercle bacilli. 
2.Mid: pale epithelioid cells, arranged radially. 
3. Peripheral: fibroblast, lymphocytes and monocytes, develops fibrous tissue results in caseation necrosis.     
	Tubercle bacilli can involve every organ system. 
Fatigue, weakness, weight loss, fever, night sweats. Pulmonary involvement, chronic cough, spitting of blood, advanced lesions. 
	Ziehl-Neelsen staining technique used, acid fastness.  

Tuberculin test: Purified protein derivative (PPD), obtained by chemical fractionation. Contains reactive tuberculo proteins. PPD standard in tuberculin units. 
Mantoux test, injected just under skin. 
-Never been exposed to mycobacterium = no reaction. 
- If person had primary infection, induration, edema, erythema will develop at injection site. 

 Pos + result does not provide the prove of active disease. Isolation provides the prove. 

Fresh, sputum, pleural fluid. Decontamination, Smears, Staining. 
	Intracellular location makes chemotherapy difficult. 

Fist line drugs: isoniazid, rifampin, pyrazinamide. 
Second line drugs: either more toxic for patient/less effective against the bacteria. 

Prevention is cure, proactive search for infected people. Strict adherence to treatment regimens to prevent resistance development. 

Vaccinations of infants. 
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	Prions Gertsman Straussler scheinher syndrome (GSS)
Creutzfeldt Jakob disease(vCJD) 
	Transmissible spongiform encephalopathy’s (TSE’s) – degenerative diseases of the central nervous system. 
Prions: infectious miss- folded proteins. 
	Proteinaceaous infectious proteins, lack any form of nucleic acid. 

First from TSE described by Hans Gerhard Creutzfeldt 
	Function by causing certain proteins to miss-fold into non-functional forms. The prion protein acting as a template guiding the miss-folding process.
	
	
	-Idiopathic (spontaneous occurring) 
-Familial
-Acquired 
	Affected tissue develop spongiform appearance. Trigger no immune response from host. 
	
	
	Disease caused is fatal. Resistant to many of the forms of disinfection that normally kill other pathogens. 







