




(microbiology II = test 2 review note)
(Topic 1) Streptococcus pneumoniae
	Streptococcus pneumoniae

	-gram positive cocci in pairs in vivo (in patients), filamentous when cultured, many serotypes exit (almost 100)
-commonly seen in URT – predisposing factors facilitate its movement to lower respiratory tract
-major cause of lobar pneumonia = 6th leading cause of health in USA
-lobar pneumonia = cause consolidation / due to fibrin deposition
-bronchial pneumonia = lacks fibrin deposition
(older debilitated people suffer and die = old man’s friend)
(spares a person of more painful death)
-diagnosis:
Lung puncture needed in many
X-ray show consolidation  autolytic colonies, alpha hemolytic
Optochin test (uses sensitivity to ethyl hydro-cupreine hydrochloride sensitivity)
Bile solubility test (differentiate from other cocci)
-treatment:
Penicillin = 1st effort (some resistance seen)
III generation cephalosporin or fluoroquinolone
(note):
*killed about 240,000/year before 1945 when penicillin was discovered by Van Behring
* Serotypes 3 and 9 are resistant (30 to 50% mortality)
*Quelling Test:
Capsular swelling in presence of homologous antibodies 
Negative staining with India ink utilized
-prevention:
Polyvalent vaccine = pneumovax
(recommended for older debilitated individuals)
Revaccination after 10 years, in some 5 to 7 years
-1st organism to show transformation from non-pathogenic
(rough streptococci to smooth pathogenic = Griffith in 1930)
-capsule is the major pathogenicity determinant as it loses pathogenicity when changes into a rough form
-neuraminidase might also participate in pathology
 


(note):
-Lancefield = developed a rapid process to identification streptococcus using antigenic material on the cell wall called Lancefield grouping
-previous name for streptococcus pneunomoniae = diplococcus pneumoniae 
-disease form S.pneumoniae infections:
     meningitis, otitis media, sinusitis, mastoiditis, occult bacteremia, pneumonia, arthritis, peritonitis
-consolidation = lesion in the lung
-streptococcus = bacteria with most species
(Topic 2) Streptococcus pyogenes
	Streptococcus pyogenes
	-Lancefield group ‘A’ / beta-hemolytic 
-is responsible for 95% of streptococcal infections other than or not including streptococcus pneumoniae (pneumococcal) infections
-lysogeny = association of viruses are responsible for pathogenicity
                    (presence of virus inside human genome)

	Various clinical consequences
	Pharyngitis
-sore throat (white pus formation at back of the throat)
-if not attended can lead to 
rheumatic fever (heart damage to children) and 
Bright’s disease  (AKA post strep. glomerulonephritis)
-Bright’s disease lead to kidney damage if not treated
-these two are not infection! but they are auto immune diseases
-joint pain = ache off body
                     (AKA Licks joint and throat Bite heart)??
-treatment = penicillin
Skin conditions
Pyoderma
Pus filled lesion
Impetigo
Yellow crust = vesicles / bullae
Erysipelas
Fever , redness = cellulites
Scarlet Fever
Linked to erythrogenic toxin
(1) Dick test
(2) Schultz Charleston Reaction
-Shultz Charleston Reaction = diagnostic test
injection in to skin where red spot presence all over antibody of erythrogen toxin injected
-Dick test = testing immunity status
-Scarlet fever = skin associated (redness of skin)
Peritonsillar Abscess
-repeated source of infection calls for surgery
(removal of tonsil = tonsillectomy)
-inflammation – neck = Ludwig Angina
Pharyngitis
-adenitis
-gland infection
Broncho-pneumonia
-accompanied by bacteremia (always fatal)
Pleuritis
-pleuras inflammation = pleurisy
Empyema
-pus in body cavity (pleural cavity)
Puerperal fever
-child bed fever, toxemia (postpartal)
-80% cases by strep. pyogenes, 20% by clostridium perfringens
-iatrogenic (physician induced)
Skin eating strep.pyogenes
-deadly
-surgery amputation often only choice
-very rapid destruction of skin
-a new strain appears every 10 years


	Treatment
	-penicillin => cephalosporins => quinolones


	Prevention
	-wash your hands often
-avoid close contact with carriers 
(this is droplet transmitted, sometimes food born)


	Streptolysin O
(SLO)
	-causes beta hemolysis (post strep. infection) associated with sub-surface colonies
-anti-SLO antibody titers helpful in retrospective diagnosis 
(not antigenically unique for group A streptococci)
-ASO and SLO = antibody found in patient


	Hyaluronidase
	-antibody titers especially useful in diagnosis of streptococcal cutaneous infection 
-may facilitate spread of streptococcal cells in host tissues


	Streptokinase
	-fibrinolytic activity (allow organism to get into body) has potential therapeutic use
-basis for serosanguineous nature of exudates associated with streptococcal infections
-therapeutic value
-dissolve clots crust = use this on brain stoke and heart attack
-fibrinogen => fibrin



· more information on major constituents and products of group A strep. of biomedical importance on handout
(Topic 3) Enterobacteriaceae

	Enterobacteriaceae
	-E.coli / Serrtia / Salmonella
-Fredlander Baciluus
-gram negative / rod shape / non – motile / non-spore forming 
-Klebsiella = capsulated
-K.pneumoniae = hemorrhagic pneumonia (extensive bleeding = most deadly)
-K.ozaenae = atrophy nasal mucous membranes
-K.rhinosleromatis = scleroma (cancer)
-K.oxytoca = non-pathogenic
(all have prominent capsule)
(capsular antigens cross react with S.pneumoniae and Hemophilus influenzae = pneumonia causing organism)


	K.pneumoniae
	-most serious = necrotizing pneumonia
-nosocomial (tramsmitted in hospital = hospital acquired)
-causes primary lobar pneumonia
-results in destruction of alveolar septa
-10% of all hospital acquired infections
-catheters, endotracheal tubes, urinary tract infections
-multi – drug resistance have been found
-penicillin is not recommended
-K.pneumoniae is resistant to ampicillin, carbencillin, cehalothin, chloramphenicol and tetracycline (even gentamycin resistance seen)
-tobromycin and amikacin effective
-urinary tract birth control pill cause infection in female => ascorbic acid =Vit.C
                                                                                          (change pH value of urine )
-group of aminoglycosides = 1st group of streptomycin (not sure about this info)
-something about = methamine mendealate  acidifiers / netrofurantoin
                                Nalidixic acid nitrofurantoin
-coliforms = Gram negative / lactose fermenters
                     Colonizing in colon / E.coli / 
-Lobectomy = procedure of part of lung removed (have abcess ) = klebsiella


	Legionnaire’s Disease
	-Legionella  pneumophila
-unknown till 1976 
-Dr.McDade cultivated = embryonated chicken eggs
-Growth and Shape:
(fastidious = difficult to grow on media)
(gram negative rod 0.3 to 0.5 um to 2.3 um)
(grows on Mueller Hilton + 1% hemoglobin + 0.025% Fe.pyrophosphate + 
0.04% L-cystenine HCl)
-incubate up to 7 days in 5% CO2 atmosphere (capneic CO2 requirement)
-cam also grow in peritoneal cavity – pigs and yolk sac of embryonated eggs


	Epidemiology of Legionnaire’s Disease
	-2 to 82 years have had but most cases = middle aged or elderly
-earliest = 1965
-mostly = summer time
-spreads = cooling tower = air conditioners 
(Pontiac fever in Michigan = happened in 1965 = workers in health center)
(symptom = dry cough / high fever)
-no person to person = documented
-immunosuppressive therapt and TS, cigarette smoker = high risk
-incubation period = 24 to 48 hours or 2 to 10 days


	Pathogenesis and Clinical manifestation 
	-lungs = lobar pneumonia , necrotic malaise, myalgia, headache, rapid raising fever, dry cough 
-early may change to productive
-progressively worsens 4 to 6 day
-difficult to distinguish from others
-acute renal failure
-death = respiratory failure or shock


	Diagnosis
	-antibody titer, lung tissue biopsy – organism


	Treatment
	-if penicillin or cephalothin is not working,
Use erythromycin, rifampin (sometimes a mixture)



(Topic 4) Pseudomonadaceae
	Pseudomonas
	-gram negative rod (0.5 um to 1.5 to 3.0 um)
-difficult to distinguish from coliform (not a coliform)
-abundant in soil and water
-high oxidative capability plays role in degradative cycle (like fungi)
-found on skin and saliva
-not a lactose fermenter
-facultative parasite / none of the species is obligate parasite
-opportunist
-most feared and most common organism that we are afraid of when we are IMC
-nosocomial = transmitted in hospital
-difficult to treat / often fatal
-blue pus forming (in burn wound)
-the number of cases have risen and are on the rise because increase in number of susceptible individuals
-malignancies, chronic uremia, cystic fibrosis, liver disease, immunosuppressive therapy, burn patients, cancer therapy
-hospital devices = IV catheters / respiratory support machines
-high resistance to drug therapy / resistant to disinfecting agents


	Pseudomonas Aeruginosa
	Clinical manifestations
-endocarditis
-respiratory infections: necrotizing pneumonia
-urinary tract infections
-musculoskeletal infections (bone)
-central nervous system meningitis (nosocomial)
-wound infections
-skin infections
-pediatric infections (diarrhea)
-burn infections
-bacteremia
*septicemia = when any organism in blood and that can cause disease for sure
*bacteremia = bacteria is present in blood
Mechanism of pathogenicity
-slime layer (surface of bacteria = antiphagocytic)
-exotoxins (exotoxin A)
-proteolytic factor (destroy proteins)
-leukocidin (destroy leukocytes)
-hydrocyanic acid (lower respiratory reaction =HCN)
-hemolytic factor (alpha-hemolysis)
-lipase 
-lenithinase (tissue degrading enzyme / cause secondary infection / toxin = alpha toxin / some toxin as in snake venum)
-elastase (breakdown connective tissues) 
Therapy 
Carbenicillin and ticarcillin
Genetic engineering
-useful in oil degrading = prevent pollution



(Topic 5) Yersinia pestis
	Yersinia pestis
	-earlier name = Pasteurella pestis / identified by Yersin in 1896
-Plague = yes! It is still there but mostly in wild animals (via rat flea)
(it is referred to as Sylvatic plague = not human plague / in dogs )
-isolated human cases have been seen mostly in hunters, farmers, native Americans on reservations
-zoonosis = disease carred by animals are transmitted to human
-epizootic = many animals carry this disease
-organism = gram negative rod / relatively short / highly pathogenic
-transmission in the past (during outbreaks = 200 million cases = pandemic)
-domestic rats via rat flea
-initially causing a Bubo (lymph node enlargement)
-when bubonic bubo is formed referred to as Bubonic Bubo plague
-hem oranges darken skin
-black death originated from septicemic
Septicemic
-when born by the circulatory system causes most hemorrhages necrosis in all parts of the body, meninges and pneumonia
-septicemic is clinical condition which presence of organism in blood system
Pneumonic Plague
-this form has almost 100% mortality
-pneumonic plague is air borne (droplet)
-this is when a large number of people died of plague
-has killed more individuals than any other disease
-pneumonic plague is secondary to septicemia
Today there are isolated cases and are treated quickly = most cases through animals


	Diagnosis
	-fluorescent antibody test (from agent in lungs or sputum)
-clinical features helpful


	Pathogenicity
	(1) murein toxin = 2 units, Toxin ‘A’ =240,000 daltons (molecular weight)
                                             Toxin ‘B’ =120,000 daltons 
(2) bacteriocin (genetic term) = pesticin (specific name)
have capsule that is antiphagocytic characteristic 
no other disease killed than plague (due to air borne droplet transmission)
(3) produce co-agulase
(4) produce fibrolytic toxin (organism survives in macrophages)
 

	Treatment and prevention
	-streptomycin, tetracycline
-sometimes combined therapy is needed or used  (sulfas = not to be used)
-control of domestic rats, hygiene and sanitation improvement has helped
-vaccination available = ‘Haffkine vaccine’
(used only as needed but is not 100% effective = does not show good result to pneumonic plague)



· person suffer from secondary pneumonic plague can transmit to other people through droplet
· septicemic to pneumonic plague
· primary pneumonic plague is major problem (does not need to go through septicemic = direct)
· Francicella tularensis = cause tularemia linked to hunting season through tic and wild animals
(Topic 6) Haemophilus / Hemophilus
	Haemophilus
	-gram negative / plum rod (bacilli) / capsulated (pathogenicity)
-many species known
-Satelite Phenomenon Test = test to identify Haemophilus
(Hemophilus grows well in the vicinity of S.aureus / increase in colony is  +ve test)


	Haemophilus influenzae
	-most common human invader as haemophilus
-mistaken as an influenza agent 
-all species are fastidious for cultivation
(difficult to grow / need to be specific)
-required X (Hemin) and V (NAD and NADP electronic receptors) factors
(some require either X or V factor)
Influenzae (meningitis, respiratory, others)
X and V
Man
Peifer’s Bacillus (para-influenzae)
Only V
Man
Aegyptius (pink eye = summer time disease)
X or V
Man
Ducreyl soft chancre
Only X
Man
Suis
Only V
Swine
Caniculus (VD in rabbits)
X and V
Rabbit
· Ducreyl soft chancre = act as a secondary invader in urogenital tract 
                                                    responsible to lesion in genital (STD)


	Treatment 
	-ampicillin, cephalosporins , chloramphenicol 
                                               (life saving = deadly side effect = Gray syndrome)
                                               


Clinical manifestations of H.influenzae (Type B – serotype = Chin Test):
*most common cause of bacteremia
	54%
	Children
	Meningitis

	14%
	Children
	Pneumonia

	11%
	Children
	Facial cellulites

	10%
	Children
	Epiglottitis

	10%
	Children 
	Bacteremia (no focus)

	4%
	Children
	Pericarditis

	1%
	Children
	Pyarthrosis (joint)


	Meningitis
	-H.influenzae most common cause (6 months to 2 years)
-link to permanent damage (HIB)
-most vulnerable to this disease = chin test (high fever / neck pain / stiff neck, rash)


	Pneumonia
	-broncho. Or lobar pneumonia


	Epiglottitis
	-potentially lethal disease
-airway obstruction


	Cellutitis
	-both children and adults can suffer


	Other 
	Otitis media, sinusitis


(Topic 7) Bordetella
	Bordetella
	-Bordet and Gangou = 1906
-similar to hemophilus, but does not need X/V factors
-small, rod to ovoid, non-motile (except B.bronchiseptica), non-spore forming, gram negative
-0.5 to 1.0 um in length / 0.2 to 0.3um in width
-pairs - end to end – not in chains (short chains in liquid cultures)
-cultured = on Bordet and Gengous
                  (glycerol, potato extract, 50% defibrinated blood)
-colonies = smooth, glistening, pearly lusture, capsulated, larger than haemophilus
-incubation = 72 hours
-three species = B.pertussis (whooping cough agent)
                          B.para-pertussis
                          B.bronchiseptica


	Bordetella pertussis
	-most serious / highly contagious / children = in most danger / 
90% = non – immunized people to get this disease
-transmitted through droplet route
(neurological symptoms):
-17% permanent CNS damage
-27.5% mental retardation
-children who develop coma do not survive
-other complications: epilepsy (late) / paralysis, blindness
*even vaccination can lead to same symptom as disease symptom
(pathogenicity):
-exotoxin = necrosis of epithelium
-LPF = lymphocytosis promoting factor
-HSF = histamine sensitizing factor (coughing)
-endotoxin = heat stable
(disease of Pertussis):
Toxins: colonization = epithelium
(1) Lipopolysaccharide or endotoxin
(2) Heat labile toxin protein = killed at 56 degree (changeable to a toxoid)
(3) Pertussis toxin = most harmful 
                    increased susceptibility to Histamine, serotonin, entotoxin (HSF)
(4) Metabolic alterations (Islet Activating Toxin = IAP)
                                                 (toxin produced by lung )
(5) LPF = lymphocytosis Promoting Factor
(some heat stability = 80 degree / change into toxoid / neutralized by antitoxin)


	Diagnosis 
	-grows on BG media (Bordet and Gengou) / clinical symptoms / identification


	Therapy
	-erythromycin (safest drugs) 
-adequate oxygenation, acid-base balance (acidosis)


	Prevention
	-a component of DPT 
  (Diphtheria / Pertussis / Tetanus) = most controversial vaccine
-DPT vaccine is not 100% effective (inoculation for children)
-serious side effect = lead to retardation and blindness
-killed phase I organisms used 
(in the past serious side effects):
1920
12.5
100,000 vaccination
1950
0.5
100,000
1979
0.02
100,000
*decreasing side effects shown


	Disease
	-whooping cough = mode of transmission 
-different phases (phase I to IV)
-clinical consequences = CNS damage


	Diagnosis, therapy and prevention
	-antibiotic therapy
-replacement of fluids
-immunization = controversial in the past (advantage / disadvantage)



Bordetella Pertussis:
	Phases of the organism
 (what happen to organism?)
	Stages of the disease
(attack rate 90% in unimmunized person)


	(phase I):
Capsulated – smooth  (smooth, wet, pearly colonies)
Most pathogenic / most contagious
(phase II):
Less of all (less pathological / less capsulated)
(phase III):
Nothing noticeable
(phase IV):
Non-pathogenic, uncapsulated organism , dry, rough colonies

	(catarrhal pharyngitis):
Incubation = 7 to 14 days
Last 1 to 2 weeks
Sneezing, cough, coryza (head cold), ropy discharge (nose drop), slight conjunctivitis, whoop
(paroxysmal spasmodic stage):
1 to 6 weeks 
Air interalveolar area
Violent repetitive cough
Thick mucoid sputum accompanied by vomiting
Convulsions = spasm
Sudden onset / CNS damage / Coma / Death
(convalescent):
2 to 3 weeks
Gradual decline in severity
Secondary 10% = bacterial hemophilus 
                              strep. pneumonia



(Topic 8) Mycobacteriaceae
	Mycobacterium
	-major genera characterized by a unique cell wall
-cell wall lacks teichoic acid like game negative by has thick mycolic acid layer with waxes and glycolipids
-cell wall is impervious (impenetrable) to major stains (gram etc.)
-thus special streaming methods are used to force carbol fuchsin in which is retained upon washing with acid-alcohol
(primary stain = carbol fushion  / secondary stain = methyl blue)
-the cell appear bright red / pink and thus are acid fast
-acid fastness (being positive to ziehl-neelson procedure) is an important feature
-cells can survive in macrophages which is an important pathogenic mechanism
-many species are known in nature
-3 important human pathogens are:
(1) M.Tuberculosis
(2) M.Bovis (as tuberculosis agents)
(3) M. leprae (as leprosy agent = Hansen’s disease)


	Tuberculosis
	-acquired by inhalation of a droplet
-forms granulomas in a non-immune person
-many recover / do not suffer from serious consequences
-however, many predisposed suffer from T.B 
                                                        (AKA phthesis = consumption of human flesh)


	Symptoms of Tuberculosis
	-weight loss / night sweat / cough / spitting of blood / chest pain 
-all for pulmonary T.B = organism survives in macrophages
-formation of granulomas at various other sites = liver, spleen,kidney etc 
                                                                                         (called military T.B)
-granulomas can keep the organism walled off for years  (sometimes decayes)
-when host’s resistance is low, the organism can invade blood vessels etc.
-today AIDS victims are major victims
-tubercules are allergic granulomas 
 on X-ray these appear as central destruction – caseous appearance
T.B. of spinal column causes fusion of vertebrae


	Diagnosis
	-acid fast bacilli in sputum
-X-ray shows ragged cavities (appearance of tuberculosis in X-ray)
-clinical symptoms are helpful
-tuberculin test:
using PPD (purified protein derivative) used to scan population for exposure / is a skin test / positive show induration (raised in 48 to 72 hours)
(old tuberculin test = give more false positive / use crude abstract)
(new tuberculin test = using PPD / more purified)
*both are intra dermal and both contain antigenic material
-mantoux test:
a skin test / more sophisticate skin test / extent of reaction show active T.B. / diagnosis test / known quantity of tuberculosis / exceed more than 1 mm = +ve


	Treatment
	(1) INH (isonicotinic acid ) + rifampin = common
(2) INH – isoniazid = another name for INH
(3) Ethambutol + INH = another combination
(4) Streptomycin (1945) was first antituberculous drug but today many drugs are available
-in the past, sanatoriums = fresh clean air on hill station with lot of rest was very helpful in curing


	Prevention
	-BCG = Bacillus Calmette Guerin 
-BCG used killed cells, not a routine in USA but commonly used in many other countries



*no other disease link to poor nutrients as T.B
*T.B is endemic to inner cities
*sanatorium = patient kept in place and recovering from disease (T.B)
*for characteristic and species information = back side of the hand out 
Good luck ~~ ^^
                      -Jung-

