(MICROBIOLOGY II TEST #3 REVIEW BY JUNG ^^)

(TOPIC #1: MYCOBACTERIUM LEPRAE AND LEPROSY)
	Mycobacterium leprae

And Leprosy

(Hansen’s Disease)
	-M.leprae is similar to  M.tuberculosis

-M.leprae cannot be cultured on any media and for that reason, it is considered as an exception to Koch’s Postulates

-in armacillos M.leprae causes similar disease

-M.leprae grows most abundantly than any other organism in human system



	Transmission
	-extended contact with lepers / incubation can be very long (years and even decades)

-organism grow in macrophages / has long division cycle (12 days)



	Clinically
	(1) tuberculoid  or anesthetic form (area lose pigment and sensation)
(2) lepromatous form (nodular form showing granuloma / large disfiguring lepromas are form)
*only organism that destroys peripheral tissue, skin and mucous membranes
*organism has predilection for colder part of the body

*slowly deforms hands/feet, some surgery and training can help



	Diagnosis
	-PCR and acid fast organism in lesions and a positive lepromin test (skin test)



	Treatment
	-dapsone, clofazimine and rifampin treated people can live a almost normal life

-diamino-diphenyl solfone dapsone
-no vaccine available



	Other informations about this disease
	-the disease has declined over the years and remains in Angola, Brazil, India, Indonesia, Burma, Nepal and Niger
-which organism grow abundantly in human system? (M.leprae)
-Lazar house = similar to sanatorium / people suffer from leprosy stay there

-ENL = erythema nodosum leprosum
upon treatment of leprosy the organism is killed and a patient can be allergic to the released antigenic material / this allergic reaction is “ENL” 

 reaction: anaphulactic => shock => bleeding

-death in leprosy who are IMC is due to secondary infection such as pneumonia / histotoxin infection 

-in tuberculoid leprosy, the skin within the nodules is completely without sensation

-the deformed “claw” hand associated with lepromatous leprosy

-the lion face (facies leprosa), one of the major deformities possible in lepromatous forms of lesprosy

-type of leprosy are known, the tuberculoid (nervous system involvement) and the lepromatous forms are more generally recognized 

-individuals with tuberculoid leprosy exhibit regions of the skin that have lost sensation and are surrounded by a border of small swellings or nodules

-lepromatous leprosy is characterized by the formation of disfiguring nodules (masses) on various parts of the body, deformations of the hands and feet, destruction of tissue, and involvement of mucous membranes of the nose that may result in the “lion face”
-lepromin skin test, which is patterned after the tuberculosis, is positive in most cases of tuberculoid leprosy and negative in the lepromatous form
-although the lepromin test is not a diagnostic procedure, it does differentiate person who are able to develop cell-mediated immunity to M.leprae fro those who cannot do so
(predisposing factors):

-leprosy is usually acquired during childhood, although exposure and resultant infections are known to occur in adults

-in general, the longer and more intimate the contact with infectious persons, the more likely it sit ha the infection will be transmitted

-it is generally believed that incubation period of leprosy is 3 to 5 years, but in some instances it may be as long as 15 to 20 years (shorter periods are also known)

(sources of infection and mode of transmission):

-sources of human infection are human cases

-this is no relationship between human and rat leprosy
 (rat leprosy is caused by another microorganism, M.lepraemurium)

-leprosy is usually transmitted by prolonged direct contact with infected  (lepromatous) patients or by inhalation of organisms from sputum, nasal, or other types of discharges

-indirect contact via contaminated objects or various arthropods, including bedbugs, cockroaches, mosquitoes, and flies, has also been inferred
-the portal of entry is open to question (maybe skin / mucous membrane of nose / throat)




(TOPIC #2: DIPHTHERIA)
	Diphtheria
	-less than 5 cases / year in USA today but was one of the most feared disease before


	Organism
	-Corynebacterium diphtheriae
-club shaped / gram positive (produce deadly toxin)  / parasitic bacteria

-cells contain metachromatic granules
-black shiny colonies on tellurite (Te2O3) media = blood agar + tellurium 
-found in URT and urinary tract, skin etc

-the organism has a lysogenized phage and together with bacteria it determines pathogenicity

 (beta prophage virus itself is non pathogenic) 



	Transmission
	-droplet transmission (food, milk, close contact)

-infection begins 2 to 4 days after acquired upper respiratory tract

 (necrosis and fibrin combine to form thick leathery structure “pseudomembrane”)

 *pseudomembrane can block airway and can cause suffocation and death

-toxins produced by this can cause damage to heat, kidney and CNS

-Gorratillo = means throat disptemper in Spanish  (Golkotu in India)



	Treatment
	-artificial passive therapy (Van Behring):
  antitoxin therapy started immediately will save a life

-antibiotic therapy is only secondary and uses erythromycin or clindamycin



	Prevention
	-DTP (triple vaccine) given during childhood gives life long immunity

-D-toxoid (from exotoxin toxoid)



	Schick test 
	-was used in the past to determine immunity status and hypersensitivity (allergic reaction) of a person to toxoid injection 

-in one arm inject small amount of toxin / look for sign (inflammation = swelling within 24 hrs) if sign show up, a person has not been immunized for diphtheria

-in another arm inject small amount of antitoxin = after 72 hours if inflammation occurs, person is allergic to antitoxin

*pathogenic determinant is an exotoxin with 2 compartments A and B which are linked by a disulfide bond  / when these two compartments break apart = toxin release
*corynebacteria parasitic and pathogenic for man and animals table in hand out (don’t forget)


(TOPIC #3: CLOSTRIDIUM – CLOSTRIDIA)

	Clostridium 
	-family = bacillaceae
-rod shaped, spore forming (endospores), gram positive organisms / has 2 genera

(1) Bacillus

-aerobic / rod shaped / spore former (B.anthracis)

-saprophytic 

-B.cereus (food poisoning)

-B.stearthermopilus (thermophilic genus)

(2) Clostridium

-anaerobic (obligate) / rod shaped / spore former / most species are obligate anaerobes / some species are sachharolytic = produce acid and gas from carbohydrates, also proteolytic 

-some facultative anaerobe (can survive in oxygen present condition)

-most disease causing are exo-toxin producers / present in soil and intestinal tract of man and animals

1
Histotoxic disease causing
C.perfringens, Novyl, Septicum, Histolyticum, Soldellii, Fallax
2
Food poisoning
C.perfringens, C.botulinum (Botulism)
3 
Muscular spasm
C.tetani (Tetanus)
4
Pseudomembranous colitis causing
C.difficile 
(SOFT TISSUE INFECTIONS):

Features
Clostridial cellulites
Nvonectrosis Gas Gangrene
Predisposing factor

Local trauma or surgery 

(superficial)

Same usually a deeper wound (1cm or more deep)

Onset

Gradual

Acute

Pain 

Mild

Marked *

Exudates
Thin, dark

Thick dark blood

Gas 

More 

Less

Systemic toxicity

Minimal

Marked **
(puerperal fever)

(childbed fever)

Muscle involvement

0

Many

Swelling 

Moderate

Marked

Toxin production
Not alpha

Alpha toxin 

(similar to snake venum)

(Licithinase)

* hydrogen bubbles (gas) formed and trapped in the muscle fascia
    (crackling sound = creeptant tissue)

** puerperal fever = condition in mother who just delivered a baby 

                                  can cause death of mother due to this infection

-gas gangrene = require amputation more than any other organism

	Major Clostridial diseases


	-Botulism / Tetanus / Pseudomembranous colitis / Gas gangrene (C.perfringens)



	(1) Botulism 
	-neuroparalytic with sudden onset
-the toxin works at the junctions of muscles and nerves and prevents the release of acetylcholine

-muscles are thus paralyzed in relaxed state

-death is due to paralysis of respiratory muscles

-treatment must start immediately

-antitoxin therapy is a must to save a life 

-no vaccine

-symptoms = double vision / diplopida / bulbar paralysis / general paralysis

Infantile Botulism
-1st recognized in 1976

-honey associated (10% of honey jars +ve for botulism spores)

-spores germinate and produce toxin

-baby becomes lethargic and loses ability to suck and swallow

-hospitalization need but death is rare

-Floppy (Sloppy) baby syndrome 

 (6 months to 12 months babies)

Wound Botulism
-rare in USA but more common in other countries
-deep crushing (contaminating done by dirty objects) wounds cause this

-mortality = 25%

-C.botulinum is most deadly toxin that produced by any biological material


	(2) Tetanus


	-deep dirty wounds
-spores are resistant to boiling 

-horses, cattle and even humans carry in GI tract

-any break in skin can cause it (accident injures are a major cause = puncture wounds)

-once in dead tissue it can produce 2nd most deadly toxin

-muscular spasm = 1st signs are lock jaw followed by generalized spasm
-death due to respiratory failure (most painful death)

-toxin binds to synptosomes = nerve ending 

-antitoxin therapy in sick

-prevention by immunization = Tetanus Toxoid

(Tetanus neonotarum):

-raw stump of umbilical cord

-some poor practices, during child birth, in some countries kill 10% of neonates

-bacterial spore (toxin)is surround by fibrous tissue / travel and reach to nerve ending

 (abscess formed) 


	(3) Pseudomembranous 
     colitis 


	-Clostridial difficile (common in GI tract flora = necrosis of colon lead to bleeding)
-linked to the disease since 1978

-is nosocomial and is linked to antibiotic use

-C.difficile is found in 90% of the patient with pseudomembranous colitis (PMC)

-use of clindamycin, ampicillin and cephalosporin has been linked to PMC

-intial bowel syndrome (IBS) / older and debilitated people can’t handle this disease

-symptoms= high fever (up to 106 F / 42 degree), abdominal cramps, diarrhea, electrolyte imbalance, megacolon (acute dialation) and even perforation of colon

-treatment = Vancomycin

	(4) Gas Gangrene

     (C.perfringens)
	-mixed infection (C.perf = 80% to 90%) / C.novyl and C.septicum also involved
-injury inoculates particular in circulation impaired areas

-spores germinate and produce collagenase, lipases, proteases

-hydrogen is produced and rattling (crepitant) tissue is produce

-one can see gas bubbles, hear the crackle and pop of gas

-foul odor is a characteristic

-symptoms = blackening of skin is seen / high fever, shock and rapid spread

-toxemia and death is possible
-amputation or other surgical procedures used

-common in diabetics and illegal / improper abortion




	Therapy for 

Clostridial Infections
	-histotoxic / tetanus / CDC / Botulism



	Histotoxin
	-surgical excision + debriment hyperbaric oxygen

-amputation (hysterectomy in puerperal fever)

-high dose penicillin = adjunctive therapy

-polyvalent anti-toxin = not effective (toxin spread all over the body) = passive immunization

-something about post partial



	Tetanus
	-sedation, muscle relaxants

-prevention of overacitivity = Diazepam

-nasogastric feeding

-tracheostomy = help breathing



	CDC
	-tetanus

-debriment of wound

-prevention = tetanus toxoid DPT (no permanent residual damage = complete recovery)

 

	Botulism
	-early tracheostomy

-ventilation assistance

-saline enemas



	Antitoxin therapy 

(CDC)
	-type ‘E’ = positive results / type ‘A’ and ‘B’ = less defined

-prophylactic use

-penicillin = antibiotic

-guanidine = HCL = respiratory help



	Chemical cauteries
	-cause infections as burning

-Turpentine cauteries used in past 

-today, mixture of alcohol and IKI (iodine potassium iodine) used = “Tincture”
-IKI is corrosive / it burn skin but prevent from infection




*don’t forget about table about:  (H.clostridia / spasm causing / food poisoning / P.colitis) vs (lipase / spores / lecithinase ) 

-clinical features of C.botulinum food poisoning:

Due to preformed toxin, C.botulinum food poisoning causes GI symptoms in association with a descending weakness or paralysis. Most cases present clinically 18 to 24 hours after ingestion of improperly canned foods, particularly low-acid vegetables, fruits, or fish

-autonomic effects include hypohidrosis, orthostatic hypotention, and tachycardia. Abdominal pain, nausea, and diarrhea may present 

(TOPIC #4: EMESIS = VOMITTING)

(Q) what is diarrhea?

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

(1) alteration of food stuff or host secretions into end products which affect gut fluid movement

(2) may penetrate epithelium and ulcerate the wall (perforate –holes)

(3) may elaborate toxins what may cause large shifts of water and electrolytes

-many serious and non-serious diarrheal disorders

-may produce fever - entric fever / hepatitis – jaundice / perforations / ulcerations
-dysentery = fresh blood in stool

*don’t forget tables about summary of GI disease caused by bacteria / major GI tract associated bacterial diseases

                                                                                                                          (Dr.Anand’s favorite table!)

(additional info on major GI associated bacterial disease table):
Shingellosis (bacillary dysentery) = need to boil water before drink due to this organism

                                                          S.flexneri = seen in Sounthern USA

                                                          S.sonnei = most common in US (seen in Northern USA)

Typhiod fever = if person can live more than 3 weeks, there is good chance a person survive

                           (cholecystectomy = surgical incision of gall bladder)

(please check your note with information below / I am not sure the information are under right organism )

Asiatic cholera = treatment is trimethoprim and methaxazolas

Brucellosis = most challenging (fever of unknown origin)
                      -mimics influenza, malaria, typhoid, TB (military), hepatitis, jaundice 

                      -acute = 3 to 5 months (use tetracycline for treatment / quanolone can be helpful)

                      -chronic = 20 years (ache and pain / not so much fever)

                                        give anti-depressing pill 

                      -Brucello abortus = found in cattle 

                      -additional causative agent = B.neotomae

Gastroenteritis = Campylobacter fetus (one of major food poisoning organism)

                                 -difficult to diagnose / not easily culturable (use chocolate agar = weeks to incubate)

                    (this information = I am not sure it is for Brucellosis or Gastroenteritis .. my note really massed up.. )
              Vibrio parahaemolyticus (halophilic = salt loving) found in fishes in northwest

              Vibrio vulnificus = treatment is quanolone use on septicemia fever / wound meningitis

                                               something about infection 50% .. humm

              V.aglinolyticus = known for eye infections

(TOPIC #5: FEW IMPORTANT GI-TRACT PATHOGENS)

	Escherichia coli


	-gram negative, rod (coliform / with flagella / motile), lactose fermenting, enterobacteriaceae

-member of normal flora (benign mostly )

  (normal flora for vitamin growth factor):

   E.coli does produce lots of vit.B and other growth factors

   niche = compete with other organism (better for us)

-common test = use soft agar = stab E.coli to find out motility of organism
-major cause of traveler’s diarrhea (Montezumas revenge / Delhi belly)

-carries a plamid, shows conjugation (rapidly develops drug resistance)

-very versatile = can attack many parts of the body

                                           (urinary tract, meninges , wounds, reproductive parts, lungs, skin)

 immuno-compromised people in more danger

-various strains exist = 

(enteroinvasive, enterotoxigenic, enterohemorrhagic (hemorrhagic uremic syndrome))

-exchanges genes with more deadly shigella

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

(note):

-(O7:157) = deadly variant of E.coli (abundant in hamburger meat)

-benefit of giving us knowledge of molecular biology

-Gentamycin = treatment for GI E.coli infections (need to test sensitivity)

-E.coli = meningitis / pneumonia causing agent

-urinary tract infection = Klebsiella 

                                         can be find by acidifying urine (pH about 5.5 to 6.9)

                                         treatment = nalidaxic acid and nitrofurantoxin

                    not to be confuse with use of birth control pill  and Vit.C (decrease urine pH also)

                                      

	Shigella


	-gram negative, rod , non lactose fermenter, enterobacteriaceae
-deadly bacillary dysentery 

-animals can and do carry (chimpanzee, gorillas = reservoir)

-4 Fs  (main transmitters) = Food / Flies / Feces / Fingers
-very young  (day care centers) and very old are major victims 
-boiling of water prevents from shigella

-treatment = fluoroquinolones or trimeththoprim sulfamethoxazole (is this one word??)

-many species = multiple drug resistance (close interaction with E.coli = exchange gene)



	Salmonella

	-gram negative, motile many species, entobacteriaceae 
-many serotypes:

(1) S.enteritidis = also referred to as S.typhimurium

                             -enterocolitis is major (#1) food poisoning agent = death seen only rarely

(2) S.choleraesuis = swine pathogens, ducklings, baby turtles transmit this 

(3) S.typhi = major deadly salmonella = rare in USA today

                    -typhoid = most deadly enteric fever (raw shell fish, veges, fruit = transmits)

                    -causes septicemia (become blood borne) beside GI infections, kills in 3 weeks or 

                      shows recovery

                    -symptom = fever (stepwise rising) / rash-rose spot (petechial rash) 
                                         perforations of the gut / death

                    -treatment = fluoroquinolones (ciproflaxin) used

                                        chloramphenicol only in deadly situations (blood cell damage side effect)

(note on S.typhi):

-S.typhi is fever producing organism

-S.typhi is well known for its drug resistance

 (ampicillin was effective before / during the outbreak, ampicillin resistance is seen)

 (chloramphenicol = controversia / cause Gray’s syndrome)

-widal test = serodiagnostic test  

                     -rapid diagnose (use urine, feces or blood sample => culture => match antibody)

-tab vaccine = foreign travel 
                       (mixture of salmonella typhi and S.paratyphi A and B serotype)

                       (swelling inflammation / painful vaccine / good for a year)

-typhoid = pathogenicin / “O” antigen (antiphagocitic characteristic) / bacteriocin

-typhoid Mary = outbreak / killed 1,300 people 

-major complication = fever / rash (rose spot) / meningitis / thrombophlebitis (clot formed in vein)

                                     alopecial abortion (loss of hair) / febrile



	Helicobacter pylori


	-formerly Campylobacter pylori 

-linked with stomach ulcer

-first cultured in 1982

-survive very acidic conditions (stomach pH = about 1.5) by producing ammonia from urea
                                                                                               (ammonium hydroxide = corrosive) 

-colonizes in gastric mucosa

-peptic ulcers = 4 million in USA suffer (70 to 90% carry H.pylori)

                          95% patients show duodenal ulcers and 95% with gastric ulcers

                          (tagament controls but not cure the ulcers)
-omeprazole (proton pump inhibitor) plus antibiotic (metronidazole, tetracycline) used

-prilosac = drug helpful producing less acid




(note from figures):
(H.pylori):

-stomach (gastric) ulcers, caused by the bacterium Helicobacter pylori (spiral-shaped bacterium):

 the organism is the cause of chronic gastritis / peptic ulcers / may involved in stomach cancer

 antibiotic treatment can lead to permanent cure of ulcers if reinfection does not occur
-note the knob at the end of each flagellum / these make it possible for H.pylori to move through the thick mucus that coats 

 the stomach lining / other bacteria with normal flagella are unable to move forward and get trapped in the mucus

(Leptospira interrogans):

-normally found in animals, this spirochete sometimes causes liver infections and jaundice in humans

(Salmonella typhi = the cause of typhoid fever):

-notice the flagella

(Vibrio cholerae):

-killed more than 100,000 per year in world (contaminated shellfish in Gulf coast)

-most deadly death (dehydration)

-cause of Asia Cholera (gram negative / short curved rods / single polar flagellum)

-endotoxin / choleragen (enterotoxin) = (5:4:1) is effective

-John Snow = found this organism in water / Robert Koch = identified this organism

-Vibrio cholerae is transmitted through flies / food / fingers / feces

(Campylobacter):
	species

(SS = sub species)
	animal colonized
	disease or infection

	C.fetus

(SS fetus)

(SS venerealis)
	humans

cattle / sheep

cattle
	-systemic diseases

-bacteremia , septic thrombophlebitis (IC individuals)

-rarely human abortion

-VD in cattle infertility (?)



	C.jejuni / coli
	human / birds

domestic animals

(normal flora)
	-enteritis



	C.sputorum 
(SS sputorum)
(SS bubulus)
	humans

sheep / goats
	-normal flora = gingival cervices

-genital tract




(Enteritis):

-probably the most common agent causing diarrheal disease

-fever, bloody diarrhea, abdominal pain mimics appendicitis

-food / water transmitted, infected animal 

-erythromycin / cephalosporin (generation III) = first choice drugs

 aminoglycoside = alternative drug

-cephalosporin = generation (I): gram positive only

                                              (II): less effective against gram positive / more effective on gram negative

                                              (III): gram negative only

(TOPIC #6: MORE PATHOGENS)

	Leptospira interrogans
	-member of leptospiraceae

-is a spirochaete dog worm
-zoonosis = many animals carry this and transmit to humans through urine

-cats and rats’ kidneys carry this, survives in water (neutral or slightly alkaline)

-can transmitted through mucous membranes and skin abrasions, upper respiratory tract
-can penetrate soles and palm’s soft part (hook at one end = ability to penetrate skin)

-10 to 12 days incubation = fever / recovery in 2 to 3 weesks

-Weil’s disease (a complication) shows jaundice 

 erythromycin should be used within 2 to 3 days after onset

-avoid swimming with dogs in pools which can be a threat

-several other names = Hasami fever / Nanu Kayami fever


	Listeria monocytogenes
	-gram positive / rod (bacilli) / prefers to grow at low temp. (refrigeration temp.= 2 to 15 celcius)
-carried by diary products (milk, cheese) meat and vegetables

-threatening to immunocompromised  (kidney transplant) patients

-listeria can cause bacteremia and has been linked to congenital transmission

-may cause fetal damage may cause meningitis

-combination therapy = ampicillin + aminoglycosides



(SOME OTHER MEMBERS OF ENTEROBACTERIACEAE):
	Proteus
(P.mirabilis)
	-gram negative bacilli with peritrichous flagella (100s) = hair like organism
-most pathogenic proteus organism / urease positive

-splits urea into ammonia (NH4OH) = smell of ammonia in bathrooms, diapers

-organism show swarming motility

-10% or all urinary tract infections are caused by this 

-has pili which facilitates adherence

-causes ascending pyelonephritis (kidney infection = nephron damage due to high PH (NH4OH))

-kidney stone formation is liked to proteus infections of urinary tract

 (struvite = initiate kidney stone formation / diaminase +ve and urease +ve)

-tough to treat = drug resistance is seen

                          -fluoroquinolones used



	Proteus vulgaris
	-used in Weil Felix Test for Rickettsia
-P.vulgaris has similarity with Richettsia

-it is non-pathogenic member



	Serratia marcescens
	-gram negative, bacilli, bright red pigment
-nosocomially (in hospital)  transmitted

 (use of intravenous or intraperitoneal catheters, urinary tract instruments can cause pneumonia, UTI, 

GI infection)

-difficult to treat = combined therapy (cephalosporins with aminoglycosides) 

-used in generating non-specific immunity (NSI)

-is used for antitumor functions:

 killed S.marcescens is injected in the tumor which generate a very rapid movement of macrophages

 to the site / these microphages eat away S.marcescens as well as tumor cells

 (treatment for benign tumor only)
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