1)	COCCI FAMILY 





FAMILY/GENERA/GRAM STAINING�
BACTERIAL CHARACTERISTICS�
DISEASE CAUSED & SYMPTOMATOLOGY & CURE�
�
Singles


1) M.luteus


2) M. roseus�
( Non clinically interesting


�
�
�
Diploids  GRAM (+)


      1.  S. pneumoniae (pneumococcus)  �



occurs in nature as two bullet shaped cells with flat ends together


responsible for 1917/18 influenza, killing 20 million


�



bacteria gets into lung & eats parenchymal tissue causing patient to spit blood  with productive cough


Pneumococcal infection deadly in 24-48 hours�
�
Diploids GRAM (-) 


Neisseria Gonorrhea (gonococcus)




















Neisseria Meningetides (meningococcus)








Neisseria sicca, flava, perflava & branhamella catarrhalis�



bean shaped cells that are non motile & 0.5 microns in size


fastidious (need 37(C & hemolysed (chocolate blood agar))


must be grown in candle jar (require little oxygen ; microaerophilic)


thayer martin media has antibiotics & iron to help growth











same info as for N. gonorrhea








found as normal flora of body & non pathogenic�



causes STD (the clap/drip) with suddenness of urination & ( freq.


men have burning sensation & white discharge


females may be asymptomatic & can develop salphyngitis, PID, sterility


Cured with large dosage of penicillin


ophthalmic G. affects eyes & G. proctitis the anus 


PPNG is type gonorrhea that is resistant to Penicillin


most common cause infectious meningitis of college students 


in kids haemophilis influenza & adults it is Strp. pneumoniae


trio of symptoms: headache, fever, stiff neck & projectile vomiting�
�
Cluster GRAM (+)


Staphylococcus aureus





























staphylococcus epidermidis


staphylococcus saprophyticus


�



most common & dangerous pathogen because it is A TOXIN producer & widest variety of symptoms


its toxin is heat stable 























similar to s. aureus but not as virulent 


found in young sexually active females�



causes TSS & overwhelms kidney.liver especially in (. ( produces septicemia


may cause osteomyelitis by infecting long bones in ( <12yrs


Endocarditis by infection of inner heart layer being affected


pneumonia (rarely as 1( infection) most often in kids with C.F. & drug addicts, alcoholics


meningitidis rarely , Scaled Skin syndrome in Newborns


1( nosocomial as postoperatively, surgical implants etc


1( cause of FOOD POISONING but is short lived because toxin excreted by G.I. Tract rapidly





may cause UTI’s (not generally virulent)�
�
























1)	COCCI FAMILY:








FAMILY/GENERA/GRAM STAINING�
BACTERIAL CHARACTERISTICS�
DISEASE CAUSED & SYMPTOMATOLOGY & CURE�
�
Chains: GRAM (+)


Streptococci pyogenes











Streptococci  pneumonia


         (NBCE)











Strep agalactae


Strep Faecalis








Strep Mutans


Strep lactis





Strep Viridans Group (mitis, salivarius viridans)�



occurs innatural flora but is opportunistic bacteria


Gives off erythrocytic toxins (burst RBC’s) 


It is a Group A strrep





Strep Pneumonia is differentiated from other Alpha hemolytics by the use of “optochin sensitivity” &” Bile solubility” & also by the Quelling reaction. (WBC are at 18,000/cc with S.pnuemonia; normal is 4-9000/cc & Pneumococcal pneum is 35000-50000/cc)


Strep pneumonia has a capsule & prevents phagocytosis


It is a group B hemolytic  & found in vagina (1/3 ( carriers)


Group D  (some are Gamma)strep/enterococcus found in normal flora


Used as an indicator for fecal contamination world wide except USA


Found in the mouth 


Found in dairy products & not killed by pasteurization (sterilization does kill it)


These are found in the mouth�



# 1cause middle ear infections, mastoiditis, serious skin infections & Impetigo. Also responsible for Ersipelas


Scarlet fever may be followed by valvular heart problems


Rheumatic fever may follow a strep throat infection


Responsible for broncho/lobar pneumonia, sinusitis, ear infections & SEPTICEMIA


Symptoms come on rapidly with productive sputum which is bloody


In adults may cause meningitis & incubation 1-3 days 





Responsible for childbirth fever & toxic shock during birth


Responsible for UTI, Septicemia, VRE  








Responsible for Dental Cavities











�
�




























































2)	BACILLI FAMILY:


	( Only the bacillus Gram + spore formers have important clinical relevance


	( Wide variety of bacillus species but all have similar symptoms


FAMILY/GENERA/GRAM STAINING�
BACTERIAL CHARACTERISTICS�
DISEASE CAUSED & SYMPTOMATOLOGY & CURE�
�
Non Spore forming GRAM (+) BACILLUS


Corynebacterium diptheria


         (NBCE)














Listeria monocytogenes


 








Mycobacterium species


(m..tuberculosis & avium & bovis & leprae)


�



under control in US due to vaccinations that has been around 100 yrs. Vaccination given at 4 mths age.


look for BABES ERNST bodies (metachromatic granules)


Schick test determines susceptibility to organism


Transmitted via resp. secretions & milk


Antitoxin developed by Von Berring)


Last 10 years has been 1 of the major causes food borne diseases especially with hot dogs, cold cuts & prepared meats


May be carried by women in their vagina as normal flora


It is fatal in almost 50% of cases


Very weakly Gram (+) due to high [  ] of waxes & lipids in cell walls


Airborne disease  via droplet & dried sputum


Resistant to WBC’s & rremains latent for years 


Infection may be acute or chronic & leads to “consumption”


�



Causes diptheria which is characterized by pharynx swelling  due to exotoxin release  & a psuedomembrane preventing breathing (most dangerous below 1 yr age)


The exotoxin also affects CNS  (gulian barre syndrome) & CV system





Causes symptoms of food posioning such as vomiting & diarrhea


In adults may cause meningitis & incubation 1-3 days 








Produces Tuberculosis in individuals. 


Pott’s disease is TB of spinal cord (NBCE)


M. Avium has gone from birds to humans & associated with HIV


M. leprae is leprosy & Hansen disease 


Miliary TB produces small lesions  (systemic TB) & “snow storm” effect on Xrays�
�
Spore forming  Aerobic GRAM (+) BACILLUS


Anthrax





other spore formers that are non pathogenic:


b.subltilis, & b. megaterium





Bacillus cereus�



Wool sorter disease & veterinarians


Contains central spores  & not transmitted from person - person


3 types are found - cutaneous, pulmonary & dead animal 


Used in experimental biological warfare


Treatment is via penicillin & erythromycin


common soil organism & only causes food poisoning when starchy food left out overnight 


Releases EXOTOXINS; one is  Heat Labile  causing diarrhea & the other is Heat Stable causing vomiting�


















causes food poisoning symptoms such as diarrhea & vomiting








�
�
Spore forming Anaerobic GRAM+ BACILLUS


Clostridium botulinum











Clostridium tetani











Clostridium perfringens











C. difficile


C. Novyi & spirogenes�



It is only treatable with an antitoxin against the EXOTOXIN


The toxin (heat Labile) blocks Acetylcholine release 


Most often  occurs because food wasn’t properly warmed up


Three types exist: food, infant (floppy baby) & wound 


This is a NEUROTOXIN  that stops acetylcholine  esterase & causes muscle tetani


First muscle affected is Masseter causing lockjaw 


Horrible painful death; very slow


one of top 10 responsible for food posioning ; common in stews that are left out for long periods of time 


It is best known for “gas gangrene” where bacteria releases gas that sounds like packing bubble 


Found in flora & seen after antibiotic TX One of top 10 nosocomial


best known for their effect in WWII as regular gangrene�



Food poisioning symtpoms affect vision, gait & then death


Infants become like floppy doll  (watch out for unpasteurized honey)


Wound botulism is rare


 


Symptoms come on 24-48 hours after exposure with lock jaw first then other muscles progressively going into tetani








Spreads quickly & causes necrosis of tissues


Antibiotics control bacteria but not the EXOTOXIN








Gut necrosis & colitis & chronic intestinal problems (TX flagyll)


cause gangrene �
�



2)	BACILLUS FAMILY:�





FAMILY/GENERA/GRAM STAINING�
BACTERIAL CHARACTERISTICS�
DISEASE CAUSED & SYMPTOMATOLOGY & CURE�
�
Enterobacteriaceae GRAM (-) Coliforms


E. Coli (coliform)














Shigella


  (s.flenneri, s. sonnii, s. boydii, s. dysenteraie)


Salmonella typhi





Salmonella enteritis





Salmonella poona & Heidelberg & paratyphi








Proteus vulgaris & Klebsiella  pneumonia





�



normal flora of the gut, however, may become a problem if it is E.coli 0157H7 (AKA Enterohemorrhagic or Enteropathogenic E.C.)


non spore forming that ferments lactose & glucose found in animal & human feces.


Used as an indicator of Fecal contamination


Found in contaminated water supplies.





Healthy people can be affected by this bacteria


Transmitted via contaminated water


Found in poultry, eggs & egg products (some chicken repro. system is capable of getting salmonella into egg before shell is on)


Poona comes form cantaloupe skins  (due to chicken droppings as fertilizer)


Heidelberg is associated with amphibian & reptile G.I. tract


Paratyphi causes mild form of intestinal dysentery


�



#1 cuase of UtI’s in women & #1 cause of infantile diarrhea in children


E.coli 0157H7 causes bloody diarrhea & eats the guts of kids








Causes Bacillary dysentery





Can lead to Typhoid fever that results in profuse diarrhea





The ENDOTOXIN is released as bacteria dies

















Both of these organisms cause UTI & septicemia with Proteus being the second most common cause of UTI


Klebsiella sometimes causes pneumonia�
�
Enterobacteriaceae GRAM (-) Non Coliforms


Pseudomonas aeruginosa & flucrescens





Hemophilus Influenza & Ducreui











Yersinia Pestis 














Yersinia Enterocolitica





Bordetella pertussis








Francisella tularensis





Legionella pneumophilia


Helicobacter pylori (NBCE)�



Produces a water soluble blue-green pigment (pus)





There is a vaccine available for H. Influenza


H. Ducreui is most common in warm tropical areas of world. It causes  a soft chancre to be formed & is different from Syphilis because its borders are soft, painful & lasts for months


AKA  Pasteurella pestis. Trnsmits bubonic plague (rat flea “xenopsylla cheopis”) & pneumonic plague (sneezed droplets)


Pneumonic plague responds to antibiotics in early stages.


Sylvatic/woodland plague most common in USA (transmitted by prarie dog)


More common than Y. pestis & transmitted by cows





Immunization has reduced the cases of whooping cough in USA


Pertussis vaccine is not long lasting  & is really only needed for very young infants


Transmitted mainly by fleas from rabbits  & hunters most often infected. (most prevalent in california)


This is a very fastidious bug that is difficult to isolate


Was called campylobacter (replaced salmonella as #1 chicken bacteria)�



causes skin infections, post burninfections & nosocomial infections with catheters & surgical implants


H. Influenza is #1 cause of meningitis in kids under 5. May also present with flu like symptoms & have conjunctivitis/septicemia








Causes bubonic & pneumonic plague. 














causes symptoms that closely ressemble appendicitis. Only way to determine what patient has is to do an epidemiological study


causes whooping cough with symptoms that cause deep resp. pathways to swell up & kids suffocate. Not generally fatal in adults





Causes Rabbit fever





Causes Legionnaires disease & first seen in 1976 


Causes chronic gastritis assosciated with gastric ulcers�
�



3)	SPIROCHETES FAMILY:





FAMILY/GENERA/GRAM STAINING�
BACTERIAL CHARACTERISTICS�
DISEASE CAUSED & SYMPTOMATOLOGY & CURE�
�
Spirochetes family (non GRAM staining)


Treponema palladium 




















Treponema pertenue (NBCE)





Borellia burgdorferi














Vibrio Cholera & haemolyticus











�



infection occurs in 3 stages. The first stage shows a “chancrre”  (non painfulon genitalia, anal region or lips (lasts 2-6 weeks)


The second stage occurs 2-4 months later & shows a rash  (lasts weeks) & looks like “rocky mountain spotted fever” ( AKA as “great imposter”


The last stage  occurs after a latency period of 20 years or more & it shows soft tumor called “Gumma”


Shows pink/raspberry skin ulceration  similar to syphilis


It is rarely fatal & treated well with penicillin


New disease that started in 1980 & is caused by the bite of a tic (Ixodes tic) from deer but also mice & rats


Tic must be attached for at least 6 hours  (Tx is penicillin, doxycillin)








V. cholera & haemolyticus are caused by a comma shaped organism


Cholera is transmitted via fecal-oral route. Haemolyticus is by oral route


�



Causes syphilis with end result if not treated being insanity and death

















Causes a disease called YAWS which is common in Africa





Causes Lyme disease. Initial symptoms  are a bullseye rash (ECM: erythema chronicum migran )


Then appear flu like symptoms, nausea dizziness, depression visual problems & in late stages neuromuscular joint problems (knees especially affected)


The symptoms of cholera are rice water stools & affects even the healthiest of individuals. If not treated fatal in 90% cases


The symptoms of haemolyticus are brought on by eating shell fish  (oysters, crabs etc). This organism is in 4/5th place for food poisoning in the USA�
�




























































4)	FASTIDIOUS BACTERIA:





FAMILY/GENERA/GRAM STAINING�
BACTERIAL CHARACTERISTICS�
DISEASE CAUSED & SYMPTOMATOLOGY & CURE�
�
Fastidious bacteria 


M. pneumonic








C. trachomatis











RICKETTSIAL SPECIES/GENERA




















ROCHALEMIA SPECIES 


Rochalemia quintana








RICKETTSIAL SPECIES


Rickettsia prowazekii





Rickettsia mooseri


Rickettsia rickettsii





Rickettsia Tsutsugami





COXIELLA SPECIES


C. burnetti





EHRLICHIC SPECIES


Ehrlichia chaffeensis�



Individuals infected with this organism are unaware of it. They continue until infection becoems severe enough to go see a Dr. 


Tetracyclin is used because bacteria doesn’t have a cell wall.


Penicillin may actually aggravate the patient


There are 3-4 millionnew cases a year  of chlamydia  (it is curable)


Patients may be asymptomatic and pass on disease to their partner


Females need to get treated to prevent sterility


Rickettsia is transmitted by an arthropod  (all RD transmitted by arthropod except for Q fever which is transmitted via milk)


Arthropods associated are lice, tics, fleas & mites


Do WEIL FELIX TEST to diagnose Rickettsia (uses proteus ox19 ox2  NBCE)


Hallmark of the diseases is FEVER & RASH


Antibiotics of choice : adults: tetracycline  kids: chloramphenicol


ROCHALEMIA SPECIES 


This organism was first grown on artifical media


Transmitted by a LOUSE (p.corporus & p. phyhuris)





RICKETTSIAL SPECIES


Transmitted by a LOUSE (p. corporus) & most often seen in army Disease may reoccur after many years. Then it is called Brills Zinsser


Transmitted by a FLEA (rat flea xenopsylla cheopis).


Transmitted by a TIC (dog tic; dermacentor tic)





Transmitted by a MITE  (TsuTsu: trembecula  pox: allodermangus)





COXIELLA SPECIES


This is the only rickettsial disease not borne by an anthropod


C. burnetti is transmitted via milk & milk products


EHRLICHIC SPECIES


It is a tic borne  (ixodes) disease & attacks the WBC. AKA HGE Human granulocytic Ehrlichisos�



Causes walking pneumonia (primary atypical pneumonia PAP)











Causes chlamydia and trachoma (blindness)


Patient has mucopurulent discharge


























ROCHALEMIA SPECIES 


Causes Trench fever & was common in WWII








RICKETTSIAL SPECIES


Causes Typhus fever (Epidemic)





Causes Murine typhus (Endemic)


Causes Rocky mountain spotted fever that has a rash beginning on hands & feet moving up the trunk (90% of all Rickettsial diseases)


Causes rickettsial pox & tsutsugamushi fever





COXIELLA SPECIES


Causes Q. Fever





EHRLICHIC SPECIES


Causes HGE�
�



























ODDS & ENDS 


1.	COLIFORM COUNTS:





	( Coliforms are used to test the water to see if there is contamination of water supplies





	( Traditional method:


		( This method took 3days to carry out & was known as the “Qualitative test”


			DAY 1 Presumptive test: 	- lactose fermentation


			DAY 2 Confirmed test:	- Plating on EMB/McConkey


			DAY 3 Completed test:	- gram stain & spore stain 


	


	( Most Probable Number (MPN):


		( This is a quantitative test & takes 24 hours to do. 


		( Essentially shows the statistical probability of an “X” quantity of coliforms being present.


		( 3 sets of 5 test tubes are filled with lactose broth of varying quantity (.1, 1.0, 10. ml) & then coliform are counted


		( The highest concentration would be a 5-5-5 & amount to 2400coliforms/100 ml


		( The lowest concentration would be a  0-0-0 & amount to 0 coliforms/100 ml





		( In New York state the acceptable levels are as follows:


		( well water should be no greater than 10/100ml


		( shellfish/clams should be no greater than 75/100 ml


		( swimming areas should be no higher than 200/100ml





2.	ENDO/EXOTOXINS





CLASSIFICATION�
EXOTOXIN�
ENDOTOXIN�
�
Source�
GRAM (+) organisms�
GRAM (-) organisms�
�
Chemical nature�
Mostly proteins (except some enterotoxins)�
Mostly lipopolysaccharides�
�
Heat Sensitivity�
Inactivated between 60-80( C�
Heat Resistant�
�
Lethal Dose�
Small amount (among most potent poisons (1mg Botulin kills)�
Usually requires a larger dose to be lethal�
�
Pharmacological Action�
Specific for part of cell & nerve endings�
Various effects & generally symptoms of shock�
�
Location in parasite�
Cytoplasm�
Cel Wall (released when cell dies)�
�
Antitoxin elicited�
Yes�
No�
�
Conversion to Toxoid�
Yes�
No�
�



	( Definitions:


		( A Toxin is a poison


		( An Antitoxin is a product that the body manufactures to protect against a toxin (may also come from an anti-toxin rich serum such as horse serum)


		( A Toxoid is an immunological term. This is a booster shot if toxin that was neutralized so it is no longer dangerous. Once it injected it tricks the body into 			   believing there is a toxin in the body. The body then produces antitoxins & so when it actually encounters the REAL Toxin, the body is ready to fight it off.
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