MICRO II – TEST 3
HAEMOPHILUS / HEMOPHILUS
Gram (-) plum rod (bacilli)

Capsulated

Haemophilus Influenzae

· Most common human invader as haemophilus

· Mistaken as an influenza agent

· Was mistaken as cause of Swine Flu

· All species are fastidious for cultivation

· Require X & V factors

· Some require either X or V

· X = Hemin

· V = NAD, NADP (Nicotinamide Adenine Dinucleotide)
	INFLUENZAE (meningitis, respiratory, others)
	X
	V
	Man

	PEIFER’S BACILLUS – para-influenzae
	-
	V
	Man

	AEGYPTIUS (pink eye) ***
	X
	V
	Man

	DUCREYL – soft chancre, sexually transmitted organism
	X
	-
	Man

	SUIS
	-
	V
	Swine

	CANICULUS (VD in rabbits)
	X
	V
	Rabbit


· Clinical Manifestations

· Type-B serotype

· Chin Test

· Most common cause of bacteremia

· Meningitis 

· H, Influenzae is most common cause

· 6 months – 2 years of age

· HIB Vaccine – recommended for newborns to prevent meningitis

· Pneumonia

· Broncho. or lobar

	% OF CHILDREN
	MANIFESTATION

	54
	Meningitis

	14
	Pneumonia

	4
	Pericarditis

	11
	Facial Cellulitis

	10
	Epiglottitis

	1
	Pyarthrosis (joint)

	10
	Bacteremia (no focus)


· Epiglottitis

· Potentially lethal disease

· Airway obstruction

· Cellulitis

· Both children & adults can suffer

· Otitis Media

· Sinusitis
· Treatment – 

· Chloramphenicol

· A life saver

· Gray Syndrome – decrease in leukocytes

· Pt must be examined daily for a blood count

· Ampicillin

· Cephalosporins

· Satellite Phenomenon
· Known to diagnose H. Influenzae

· Hemophilus grows well in the vicinity of staph aureus

· Incubate 24-48 hours
· (+) test = increase in colony

BORDATELLA
1906 – Bordet & Gangov

Similar to Hemophilus – but does not need x/v factors

Small, rod-ovoid

Non-motile – except B. Bronchiseptica
Non-spore forming

Gram (-)

3 Species

1. B. Pertussis 

2. B. Para-pertussis

3. B. Bronchiseptica

BORDATELLA PERTUSSIS

Most serious

Highly contagious

Mostly in children

Attack rate is 90% in unimmunized 
The Organism

· Gram (-)

· Length = 0.5-1.0 µm 

· Width = 0.2-0.3 µm

· Pairs – end to end – not in chains

· Short chains in liquid cultures
· Non-motile

· Non-spore forming

CULTURED

· On Bordet & Gengou – glycerol, potato ext., 50% defibrinated blood

· Colonies: smooth, glistening, pearly luster, capsulated

· Larger than Haemophilus
· Incubation = 72 hours @ 37°C

NEUROLOGICAL SYMPTOMS
· 17% permanent CNS damage

· 27.5% mental retardation

· children who develop coma do not survive

· other complications

· epilepsy – late

· paralysis

· blindness

PATHOGENICITY

· Exotoxin – necrosis of epithelium

· LPF – Lymphocytosis promoting factor

· HSF – Histamine Sensitizing Factor (coughing)

· Endotoxin – heat stable

DISEASE = Pertussis
· whooping cough – mode of transmission (airborne droplets)

· different phases of the organism
· Phase I

· Capsulated – smooth

· Most pathogenic

· Most contagious

· Smooth, pearly & wet colonies

· Phase II

· Less of all above stages & features

· Phase III

· Phase IV
· Non-pathogenic
· Uncapsulated, dry, rough colonies

· Stages of the disease

· Catarrhal

· Pharyngitis

· Incubation = 7-14 days

· Last 1-2 weeks

· Sneezing, cough, coryza, ropy discharge, slight conjunctivitis, whoop

· Paroxysmal 

· Spasmodic stage

· 1-6 weeks

· air interalveolar area

· violent repetitive cough 

· thick mucoid sputum

· accompanied by vomiting

· convulsions – spasm

· sudden onset

· CNS damage

· Coma – death

· Convalescent

· 2-3 weeks

· gradual decline in severity

· secondary 10% bacterial (hemophilus, strep. Pneumoniae)

MECHANISM OF PATHOGENICITY
· Toxins

· Lipopolysaccharide or endotoxin

· Heat labile protein

· Killed @ 56°C

· Changeable to a toxoid

· Pertussis toxin

· Most harmful

· Increased susceptibility to histamine, serotonin, endotoxin (HSF)

· Metabolic alterations (Islet Activating Toxin - IAT)

· LPF – Lymphocytosis Promoting Factor

· Some heat stability - 80°C

· Change into toxoid

· Neutralized by antitoxin

CLINICAL CONSEQUENCES – CNS damage

DIAGNOSIS

· Grows on BG media (Bordet & Gengou)

· Clinical sx

· Identification

THERAPY

· Antibiotic therapy

· Erythromycin (safest drugs)

· Replacement of fluids

· Immunization – DPT (Diphtheria, Pertussis, Clostridium Tetani)

· Most controversial vaccine

· May not be 100% successful

· May cause mental retardation

· Prepared by using killed bacteria & a lot of junk – lipopolysaccharide cell wall

· Acidosis prevention by:

· Adequate oxygentation

· Acid-base balance

PREVENTION

· A component of DPT (Pertussis)

· # killed per Phase 1 organisms used (in the past serious side effects)

· 1920 – 12.5/100,000

· 1950 – 0.5/100,000

· 1979 – 0.02/100,000

DIPHTHERIA
Less than 5 cases/year in USA today

Was one of the most feared diseases
ORGANISM – Corynebacterium Diphtheriae
· AKA: Klebs-Loefler Bacilli

· club shaped

· Gram (+)

· Palisading bacteria

· Cells contain Metachromatic Granules (polymerized inorganic phosphate)

· Black, shiny colonies on tellurite media

· Found in URT & urinary tract, skin, etc.

· Has a lysogenized phage & together with bacteria determines pathogenicity

TRANSMISSION

· Droplet

· Food – milk

· Close contact

INFECTION

· Begins 2-4 days after acquired 

· URT – throat, pharynx

· Necrosis & fibrin combine to form a thick leathery structure – Pseudomembrane

· Can block airway & cause suffocation & death

· Toxins produced by this can damage heart, kidneys, CNS

TREATMENT

· Artificial passive therapy

· Antitoxin therapy started immediately will save a life

· Van Behren given credit for developing this

· Antibiotic therapy is only secondary

· Erythromycin or Clindamycin

PREVENTION

· DTP given during childhood – gives lifelong immunity

· D-Toxoid prepared from a changed toxin

SCHICK TEST

· Was used in the past to determine:

· Immunity status

· Inject diphtheria toxin in 1 arm

· Hypersensitivity of a person to toxoid injection

· Inject antibodies in 1 arm

Pathogenic determinant is an exotoxin with 2 components 
· A & B – linked by a disulfide bond

Tellurite Media – blood agar + Tellurium Te2O3
· Forms black, shiny colonies (this indicates corynebacterium diphtheriae)

# of cases reported & # of deaths due to Diphtheria
	YEAR
	# OF CASES
	# OF DEATHS

	1940
	46,281
	2,840

	1941
	50,797
	2,641

	1942
	41,404
	1,317

	1943
	34,662
	934

	1944
	23,199
	722

	1945
	18,596
	472

	1946
	11,986
	33

	1951
	664
	3

	1956
	53
	8

	1961
	51
	5

	1966
	20
	1

	1971
	17
	0

	1972
	4
	0

	1973
	2
	


***don’t have to memorize #’s – just know that 

public health efforts have helped decrease these #’s

MYCOBACTERIACEAE / MYCOBACTERIUM 
Major genera characterized by a unique cell wall

· Lacks teichoic acid like Gram (-) – has thick mycolic acid layer with waxes & glycolipids

· Is impervious (impenetrable) to major stains (Gram, etc)

· Social steaming methods are used (Acid fast staining)

· They force carbol fuscin in - which is retained upon washing with acid-alcohol

· The cells appear bright red/pink & thus are acid fast

· Acid fastness (being (+) to Ziehl-Neelson procedure) is an important feature
Important pathogenic mechanism = cells can survive in macrophages
3 Important Human Pathogens

· M. Tuberculosis (TB agent)
· M. Bovis (TB agent)
· M. Leprae (Leprosy agent – Hansen’s Disease) – organism that grows most abundantly
TUBERCULOSIS

· AKA – phthesis or consumption
· Was referred to as “rich man’s disease”
· Transmission = droplet

· More common now for children to get from daycare, school, etc.

· Forms granulomas in a non-immune person
· It is easy for a person to get the organism but not easy to get the disease

· Many recover – without suffering from serious consequences

· Many suffer – and die

· Cord factor

· A carbohydrate tramalose that determines the pathogenicity of TB

· Only mycobacterium which can form a cord are pathogenic

· Has been implicated in damaging tissues in-vitro (lymphocytes specifically)

· Predisposing factors:  
· Poor nutrition
· Overcrowding
· Alcohol
· Smoking
· Symptoms

· Pulmonary TB

· Weight loss

· Night sweats

· Cough

· Spitting of blood

· Chest pain

· Tubercles

· Allergic granulomas

· Ragged Cavities - Calcifications of lung tissue

· X-rays will show these - appear as central destruction – caseous appearance

· Miliary TB

· Formation of granulomas at various other sites (liver, spleen, kidney, etc)

· Can keep the organism walled off for years – sometimes decades

· When host’s resistance is low the organism can invade vessels, etc.

· AIDS victims are at risk
· TB of spinal column causes fusion of vertebrae

· Diagnosis

· Acid fast bacilli in sputum

· X-ray shows ragged cavities

· Clinical sx are helpful

· TB test using PPD (purified protein derivative)

· Used to scan population for exposure
· A skin test – (+) shows induration (raised in 48-72 hours)

· If raised area larger than a cm = person has been exposed to TB 

· NOT suffering from active TB

· Mantoux Test

· Skin test

· More sophisticated

· Extent of reaction shows active TB
· Tine Test

· Tests for positivity to TB
· Treatment

· INH (Isonicotinic Acid) + Rifampin

· Another name for INH = common INH – isoniazid

· Ethambutol +INH (another combination)

· 1945 - Streptomycin was first anti-tuberculosis drug
· Has caused damage to CN VIII – hearing loss
· Today – many drugs are available

· In the past – sanatoriums with fresh, clean air on hill station with a lot of rest was helpful

· Prevention

· BCG Vaccine (Bacillus Calmette Guerin) uses killed cells

	CHARACTERISTICS
	MYCOBACTERIUM
	NOCARDIA

	Morphology
	Rods – occasionally branched                          

           filaments

No aerial mycelium
	Mycelium

Later fragmenting into rods & cocci

Usually some aerial mycelium

	Rate of growth
	2-40 days
	1-5 days

	Degree of acid-fastness
	Usually strong
	Often partial

	Degree of staining in Gram stain
	Weak
	Usually strong

	Reaction to penicillin
	Resistant
	Resistant

	Mycolic acids: # of Carbons
	60-90
	46-60


· Not a routine in USA but commonly used in many other countries

***These 2 are similar & can often be confused

	SPECIES
	DISEASE

	Mycobacterium tuberculosis
	TB

	M. avium-intracellulare

     (MAC complex)
	TB-like disease in humans

Transmitted from birds & swine

Kills AIDS patients

	M. Bovis
	TB

Transmitted from cattle (& nonhuman primates)

Encouraged pasteurization of milk

	M. foruitum complex
	Wound infections

Indwelling catheter infections

	M. kansasii
	TB-like disease

	M. leprae
	Hansen’s disease (leprosy)

	M. marinum
	Cutaneous lesions in humans

TB in fish

	M. ulcerans
	Ulcerative lesions


MYCOBACTERIUM LEPRAE
· AKA: Leprosy, Hansen’s Disease
· Similar to M.Tuberculosis

· Cannot be cultured on any media – so considered an exception to Koch’s postulates

· Causes a similar disease in armadillos

· Grows more abundantly than any other organism in human system
· Transmission: extended contact lepers (person to person)

· Incubation: can be very long (years – decades)

· Grows in macrophages

· Has a long division cycle (12 days)

· CLINICALLY:
· 2 Forms

· Tuberculoid or anesthetic form

· Area lose pigment & sensation
· Lepromatous form

· Nodular form showing granulomas

· Large disfiguring lepromas are formed

· The only organism that destroys peripheral tissue, skin & mucous membranes

· Organism has predilection for colder part of the body

· Slowly deforms hands & feet 

· Constantly suffering from secondary infections

· DIAGNOSIS

· PCR

· Acid-fast organisms in lesions

· (+) Dapsone Lepromin Test

· Based on clinical symptoms

· TREATMENT

· Dapsone, Clofazimine & Rifampin

· pts can be trained & educated to live normal lives

· no vaccine available

· ENL – Erythema Nodosum Leprosum

· Allergic rxn

· Upon Rx of Leprosy –organism is killed & a pt can be allergic to the released antigenic material

· Disease has declined over the years 
· remains in Angola, Brazil, India, Indonesia, Burma, Nepal, Niger

· LAZAR HOUSE – place for pts with Leprosy to be isolated

YERSINIA PESTIS
Previously known as – Pasteurella Pestis
1896 – identified by Yersin

Causes Plague

PLAGUE

· Zoonosis (a disease generally seen in animals but can be transmitted to humans)

· Epizootic (organisms carried by animals)
· Still around – mostly in wild animals - referred to as Sylvatic Plague
· Isolated human cases have been seen mostly in hunters, farmers, Native Americans on reservations

· Has killed 200 million people

· Organism

· Family – Enterobacteriacae

· Gram (-) rod – relatively short

· Highly pathogenic

· Transmission: domestic rats via rat flea - in the past (during outbreaks) 

· Initially causes a bubo (lymph node enlargement)

· Bubonic Plague

· Bubonic bubo is formed

· Hemorrhages darken the skin

· Referred to as “Black Death”
· 50% mortality rate

· Septicemic Plague

· When carried by circulatory system

· Characterized by 

· hemorrhage & necrosis in all parts of the body

· meningitis

· pneumonia

· 50% mortality rate

· Pneumonic Plague

· Occurs with lung involvement

· Transmission: air borne (droplet)

· Almost 100% mortality

· This is when a large # of individuals died of plague

· Has killed more individuals than any other disease

· Today there are isolated cases – treated quickly
· Diagnosis

· Fluorescent Antibody Test

· Identifying agent from a smear of sputum

· Clinical features are helpful

· Pathogenicity – many factors

· Murein Toxin 
· 2 units 

· Toxin A – 240,000 Daltons

· Toxin B – 120,000 Daltons

· Bacteriocin – Pesticin

· Co-agulase

· Fibrolytic Toxin

· ***Organism survives in macrophages
· Treatment 

· Streptomycin, Tetracycline

· Sometimes combined therapy is needed or used

· Sulfas not to be used

· Prevention

· Control of domestic rats 

· Hygiene & sanitation has helped

· Vaccination available – Haffkine Vaccine

· Killed Yersinia Pestis cells

· Used only as needed but is not 100% effective

***Check epidemiology of infection on handout
MAJOR CLOSTRIDIAL DISEASES
BOTULISM

· Consequence of heat sensitive toxin

· Neuroparalytic toxin with sudden onset

· Works at junctions of muscles & nerves

· Prevents the release of acetylcholine (so mm are paralyzed & in a relaxed state)

· Most deadly toxin
· If a person recovers – they recover completely
· Symptoms

· Diplopia (double vision)

· Bulbar paralysis

· Pt does not lose consciousness

· The earlier the pt shows sx after eating the contaminated food = greater damage 

· General paralysis

· Death – due to paralysis of respiratory mm

· Treatment – 

· must start immediately

· antitoxin therapy is a must to save lives

· no vaccine

· Infantile Botulism

· AKA: Floppy Baby Syndrome
· Babies 6-12 months old

· 1976 – first recognized

· honey associated – 10% of honey jars (+) for botulism spores

· spores germinate & produce toxin

· baby becomes lethargic & loses ability to suck

· hospitalization needed

· death is rare

· Wound Botulism

· Rare in USA – more common in other countries

· Deep crushing (contaminating done by dirty objects)

· Wounds cause this

· Mortality = 25%
TETANUS

· AKA: lock jaw
· Deep dirty wounds

· Spores are resistant to boiling

· Carried in GI tract of horses, cattle & humans (spores often seen in manure)
· Caused by – any break in skin

· Major cause = accidents, injury, puncture wounds

· Once in dead tissue – it can produce

· 2nd most deadly toxin

· toxin binds to synptosomes – nerve ending

· Symptoms

· Muscular spasm

· 1st signs = lock jaw ( generalized spasm

· Death – due to respiratory failure (most painful death)

· Treatment – antitoxin therapy in sick

· Prevention – immunization (DPT)

· Tetanus Neonotarum

· Acquired through raw stump of umbilical cord

· Due to poor practices during childbirth

· Kills 10% of neonates in some countries

PSEUDOMEMBRANOUS COLITIS (PMC)
· Caused by C. Difficile 
· Common in GI tract flora
· Linked to disease since 1978

· Found in 90% of pts with PMC

· Nosocomial

· Linked to antibiotic use (all are anti Gram (-)

· Clindamycin, Ampicillin, Cephalosporin

· Symptoms

· Fever (up to 106°F)

· Abdominal cramps

· Diarrhea

· Electrolyte imbalance

· Megacolon (acute dialation)

· Perforation of colon

· Treatment – Vancomycin

GAS GANGRENE

· Caused by – C. Perfringens
· Previously known as – C. Welchi
· Mixed infection (C. Perf = 80-90%, C. Novvi & C. Septicum also involved)

· Puerperal / child bed fever

· Organism most commonly associated with amputation (b/c unresponsive to Rx)

· Spores are introduced by injuries or surgery into tissues with impaired circulation
· They germinate, multiply & produce collagenases, lipases, proteases

· After sudden onset – the organism produces hydrogen which destroy tissue

· The destroyed tissue is called Rattling (crepitant) tissue
· Can see gas bubbles & hear crackle and pop of gas

· Foul odor is present

· Symptoms:

· High fever

· Shock

· Rapid spread

· Blackening of skin  

· Toxemia & death are possible

· Treatment – may have to amputate or receive other surgical procedures

· Common in diabetics & illegal/improper abortion
· More law suits for doctors not recognizing this organism than any other

CLOSTRIDIUM / CLOSTRIDIA
· Family – bacillaceae

· Rod shaped

· Spore forming

· Gram (+)

· Has 2 genera

· Bacillus

· Aerobic

· Gram (+)

· Rod shaped

· Spore former

· B. Anthracis – Anthrax agent

· Used for bio-terrorism (spores in powder)

· Used to establish Koch’s Postulates

· Clostridium

· Obligate anaerobe (most species are)

· Rod shaped

· Spore former

· Some species are sachharolytic (produce acid & gas from CHO)

· Are Proteolytic
Most disease causing are exotoxin producers – present in soil & intest. Tract of man/animals
	
	LECITHINASE
	LIPASE
	SPORES

	Cause histotoxic
	
	
	

	     C. Perfringens
	+
	-
	ST

	     C. Novvi  A&B
	+
	+
	ST

	     C. Septicum
	+
	-
	ST

	     C. Histolyticum
	-
	-
	ST

	     C. Soldelli
	+
	-
	ST

	     C. Fallax
	?
	?
	ST

	Food poisoning
	
	
	

	     C. Perfringens (not serious)
	
	
	

	     C. Botulinum (Botulism)  A, B, C, D, E, F  (USA)
	
	
	

	          Group I
	-
	+
	ST

	          Group II
	-
	+
	ST

	          Group III
	variable
	+
	ST

	Muscular spasm
	
	
	

	     C. Tetani (Tetanus)
	-
	-
	Terminal

	Pseudomembranous colitis
	
	
	

	     C. Difficile
	
	
	ST

	Non-toxigenic, uncertain pathogenicity for humans
	
	
	

	     C. Bifeermentans
	+
	-
	ST

	     C. Sporogenes
	-
	+
	ST

	     C. Ramosum
	-
	-
	ST


**ST = sub terminal (the spore is just before the tip of the cell; a diagnostic feature
SOFT TISSUE INFECTIONS
	FEATURES
	CLOSTRIDIAL CELLULITIS
	MYONECROSIS / GAS GANGRENE

	Predisposing factor
	Local trauma or surgery
	Same – usually a deeper wound

	Onset
	Gradual
	Acute

	Pain
	Mild
	Marked

	Exudates
	Thin, dark
	Thick dark blood

	Gas
	More gas (++++)
	Lass gas (++)

	Systemic toxicity
	Minimal
	Marked (puerperal/child bed fever)

	Mm involvement
	None
	++++

	Swelling
	Moderate
	Marked

	Toxin production
	Not alpha
	Alpha toxin, snake venom, lecithinase


***know all of these
THERAPY FOR CLOSTRIDIAL INFECTIONS
· Histotoxic

· Surgical excision + debrisment hyperbaric oxygen

· Amputation (hysterectomy in puerperal fever)

· High dose penicillin G adjunctive

· Polyvalent anti-toxin – not effective – passive immunization

· Tetanus

· Sedation

· Mm relaxants

· Prevention of over activity (Diazepam)

· Nasogastric feeding

· Tracheostomy

· CDC

· Tetanus

· Debrisment of wound

· Prevention = tetanus toxoid (DPT)

· Botulism

· Early tracheostomy

· Ventilation assistance

· Saline enemas

· Anti-toxin therapy (CDC)

· Type E – (+) results

· Type A & B – less defined

· Prophylactic use

· Penicillin – antibiotic

· Guanidine – HCl: respiratory help

GASTROINTESTINAL DISEASES
WHAT IS DIARRHEA

· A disturbance of intestinal motility & absorption, which once & when started by whatever means may become self perpetuating as a disease through production of dehydration & profound cellular disturbances which in turn favor the continuing passage of liquid stools

· Alteration of food stuff or host secretions into end products which affect gut fluid mvmt
· May penetrate epithelium & ulcerate the wall (perforate = holes)
· May elaborate toxins that may cause large shifts of water & electrolytes
MANY SERIOUS & NON-SERIOUS DIARRHEAL DISORDERS

· May produce
· Fever (entric fever)
· Hepatitis (jaundice)
· Perforations / ulcerations
· May result in Dysentery – fresh blood in stool
TREATMENT OF DIARRHEA

· Quick rehydration
· Electrolytes
· NaCl : NaHCO3 : KCl    (5:4:1)
· Often oral is not successful – use IV
· Antibiotic therapy
· Killing normal GI tract flora
· Example: E. Coli (B Group, Biotin, Vit K, Growth factor)
· To restore flora consume yogurt, yeast cultures
· May result in vitamin deficiency
             SUMMARY OF GI DISEASES CUSED BY BACTERIA
	DISEASE
	AGENT(S)

	Bacterial Food Poisoning
	

	Staphylococcal enteritoxicosis
	Staph Aureus

	Other kinds of food poisoning
	Clostridium perfringens, C. botulinum, Bacillus cereus

	Bacterial Enteritis & Enteric Fevers
	

	Salmonellosis
	Salmonella typhimurium, S. enteritidis

	Typhoid fever
	Salmonella typhi

	Shigellosis
	Shigella strains

	Asiatic cholera
	Vibrio cholerae

	Vibriosis
	Vibrio parahaemolyticus

	Traveler’s diarrhea
	Pathogenic strains of E. Coli, other bacteria

	Other kinds of bacterial enteritis
	Campylobacter jejuni, C. fetus, Yersinia enterolitica

	Bacterial Infections of the Upper GI Tract
	

	Ulcers, stomach CA
	Helicobacter pylori

	Cholecystitis, cholangitis
	Usually E. Coli

	Pseudomembranous colitis
	Clostridium difficile


MAJOR GI TRACT ASSOCIATED DISEASES (from chart)
· Asciatic cholera   ***most important
· Caused by Vibrio Cholerae
· Family – vibrionaceae

· Gram (-) vibrio

· Enterotoxin – choleragen – acts on cyclic AMP absorption process

· Incubation period = 2-5 days

· Vector = flies

· Spreads rapidly

· Ranges from mild to severe

· Symptoms

· Large amounts of mucus in stools
· Sudden loss of water & electrolytes

· Dehydration

· Collapse, shock & death can occur without Rx

· After person recovers – organism is still present in GI tract

· Vaccine – killed V.C. cells

· Especially for travelers

· Gastroenteritis – caused by
· Vibrio parahaemolyticus

· Gram (-) vibrio

· Halophilic (salt loving)

· Sushi eaters are likely to get

· More cases on west coast of US

· Incubation period = 4-96 hours

· Symptoms

· Abdominal cramps

· Nausea

· Watery diarrhea

· Dehydration (in severe cases)

· Vibrio Vuknificus
· Gram (-) vibrio

· Incubation period = within 2 hours

· Symptoms


· Malaise

· Chills

· Diarrhea

· Vomiting

· Rash

· Known to cause wound infections

· Can cause septicemia – has shown mortality rate of 75%

· may be in oysters
· Salmonellosis (gastroenteritidis)

· Caused by – 

· Salmonella typhimurium (sometimes same as s. enteritidis)

· #1 food poisoning organism in US

· Gram (-) rod

· Incubation period = 8-10 hours 

· Symptoms

· Appear suddenly

· Abdominal pain

· Diarrhea

· Dizziness

· Fever headache

· Nausea

· Vomiting

· Poor appetite

· Poultry, chicken ,eggs are #1 source in US

· Lives in ovarian tissue of birds

· No antibiotic treatment needed – will last for 4-6 days

· Rx – replacement of Na & fluids

· Shigellosis (bacillary dysentery)

· Caused by

· Shigella boydii

· S. dysenteriae

· S. flexneri

· S. sonnei

· Most common in US – southern mostly

· Related to damage with accidents such as water main breaks
· Gram (-) rod

· Incubation period = 1-14 days

· Symptoms

· Appear suddenly
· Abdominal pain

· Diarrhea

· High fever

· General discomfort

· Stools containing mucus, blood & pus

· Rectal burning

· Dehydration

· Complications include – massive bleeding & perforation of the large intestine
GI TRACT PATHOGENS

· Escherichia Coli
· Gram (-) rod

· Lactose fermenting

· Family – enterobacteriacae

· Member of normal flora (benign mostly)

· helps with Vit B group, biotin & Vit K

· Major cause of traveler’s diarrhea (AKA: montezumas revenge, delhi belly)

· Carries a plasmid

· Shows conjugation
· Rapidly develops drug resistance

· Very versatile – can attack many parts of the body 

· urinary tract, meninges, wounds, reproductive parts, lungs, skin

· bacterermia – especially in immunocompromised individuals

· various strains exist

· enteroinvasive

· enterotoxigenic

· enterohemorrhageic (hemorrhagic uremic syndrome)

· exchanges genes with more deadly shigella

· it is primarily the gene exchange which has changed this non-pathogenic member of the GI tract into a deadly bacteria

· this also causes drug resistance
· O157:H7 – deadly variant
· Bio-technology
· E. Coli used to synthesize many things
· Insulin, interferon, factor VIII
· 250 products approved by FDA
· Shigella
· Gram (-) rod
· Non-lactose fermenter
· Family – enterobacteriaceae
· Has many species

· Deadly bacillary dysentery

· Animals can & do carry (chimpanzees, gorillas)

· 4 F’s – food, flies, feces, fingers  (main transmitters)
· major victims = very young & very old
· have damaged or insufficient immune systems

· many recent outbreaks in daycare centers
· can be prevented by boiling water
· Treatment –
· Multiple drug resistance
· Fluoroquinolones
· Trimethoprimsulfamethaxazole
· Salmonella
· Gram (-) rod 
· Motile
· Has many species
· Family – entobacteriacae
· S. Enteritidis
· AKA: S. Typhimurium
· Cause enterocolitis
· #1 food poisoning agent

· death is rarely seen
· S. Choleraesuis
· Swine pathogens
· Transmitted by ducklings & baby turtles
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