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Division Firmicutes  Gram (+) Bacteria
GRAM (+) COCCI—Chapter 18

· Aerobic/Facultatively Anaerobic

· Possess cytochromes

· Have an oxidative metabolism

· Some are fermentative
Family: Micrococcaceae

Aerobic or Facultative Examples—are catalase positive
· Micrococcus - aerobic, oxidative, catalase (+); saprobes in soil, water, skin

· Staphylococcus - facultatively anaerobic, catalase (+); parasites on skin, mucous membranes; 19 species but the most important human pathogen is:

Staphylococcus aureus 
· Can withstand high salt, pH, and temperature extremes

· coagulase- plasma protein

· hemolysin- rbc’s 

· toxic shock syndrome toxin

· Leukocydin

· exfoliative toxin

· enterotoxins that are responsible for food poisoning; associated with custards, sauces, cream pastries; processed meats
 Aerotolerant Fermentative Examples—are catalase negative
· Do not possess cytochromes

· Fermentative metabolism

Family: Streptococcaceae

· Non-motile, facultative anaerobes which ferment a variety of sugars usually with the production of lactic acid; catalase (-)

· Sensitive to drying, heat, and disinfectants

· Seldom drug resistant

· Classified by Lancefield group and hemolysis reaction
1. Streptococcus pyogenes

· Group A, ( hemolytic, Bacitracin sensitive

· Pathogenic properties due to streptolysins

· Skin infections—pyoderma; erysipelas

· Streptococcal pharyngitis

· Scarlet fever

· Rheumatic fever
2. Streptococcus agalactiae

· Group B,  ( hemolytic, Bacitracin resistant

· Neonatal, puerperal, wound, and skin infections

· Two forms of neonatal

· Early onset—develops a few days after birth, sepsis, pneumonia, and high mortality rate (50%)

·  Late onset—2 to 6 wks, fever, vomiting, and seizures
3. Enterococcus faecalis

· Group D, (, (, or ( hemolytic, Optochin resistant

· Normal colonist of the human large intestine

· Opportunistic pathogen causing UTI’s and endocarditis

· Will survive 6.5% salt

· Bile Eschulin (+)
4. The Viridins Group

· Streps not groupable by Lancefield, ( hemolytic

· Encompasses a large and complex group of streps that are residents of the oral cavity, nasopharynx, genital tract, and skin

· Most are opportunists and lack the full complement of toxins and enzymes in the Grp A streps

· S. mutans and S. salivaris are examples
5. Streptococcus pneumoniae

· Only “S” strains are pathogens.

· 5-50% of all persons carry S. pneumo as normal flora in the nasopharynx; infection acquired endogenously or from direct contact with droplets or secretions

· Responsible for 70% of all lobar pneumonia

· Factors include: age, season, institutional living
ENDOSPORE-FORMING GRAM + RODS AND COCCI (Chapter 19)
A.  Aerobic Rods—Genus: Bacillus

· Catalase (+) 

· Harmless saprobe; versatility in degrading complex macromolecules

· Two species with medical importance
1. Bacillus cereus

· Common air-borne and dust-borne contaminant

· Multiplies in cooked foods such as rice, potato, and meat dishes

· Spores survive short periods of cooking and reheating; when stored at room temp. spores germinate and release exotoxins

· Toxins produce nausea, vomiting, cramps and diarrhea (24 hours)

2. Bacillus anthracis
· Has capsule and produces exotoxins that produce edema and cell death

· Three portals of entry:

· Cutaneous anthrax—produces a papule and then an eschar

· Pulmonary anthrax—produces capillary thrombosis and cardiovascular shock (fatal in a few hrs)

· Gastrointestinal anthrax—rare but fatal
B. Anaerobic Rods—Genus: Clostridium

· Catalase (-)

· Fermentative

· Clostridial diseases are divided into two categories: food intoxication and wound and tissue infections
Clostridial Food Intoxication
· Clostridium perfringins, type A

· Acute abdominal pain and diarrhea in 8 to 24 hrs

· Recovery is rapid, death extremely rare

· Clostridium botulinum
· Until modern canning procedures were developed this was relatively prevalent and commonly fatal
Clostridial Tissue Infections
· Clostridium perfringins—the majority of clostridial tissue and wound infections; known as gas gangrene or myonecrosis

· Clostridium tetani—spores enter the body thru puncture wounds, burns, umbilical stump; causes tetanus or lockjaw
REGULAR NON-SPORE FORMING GRAM + RODS
A. Genus: Lactobacilli (catalase -)
· Widely distributed in the environment

· Common resident of the intestinal tract and vagina

· Important in fermenting cabbage, pickles, milk and yogurt.

· Rarely pathogenic but have been reported as an etiologic agent of endocarditis
B. Genus: Listeria—an emerging food borne pathogen (catalase +)
· L. monocytogenes –isolated from water, soil, plants, and the intestines of healthy mammals, birds, fish, etc.

· Most cases of listeriosis are associated with ingesting contaminated dairy products, poultry, and meat.
· In the US, an estimated 1850 persons a year become seriously ill; 425 die

· Healthy adults and children occasionally get listeriosis, but they rarely become seriously ill.

· Listeria is killed by pasteurization but contamination can occur after processing.

· Infection during pregnancy can often be controlled with antibiotics if given promptly.
IRREGULAR NON-SPORE FORMING GRAM + RODS
A. Genus: Corynebacterium

· C. diptheriae—agent of diptheria

· Exposure to the bacilllus is through close contact with droplets or contaminated milk; greatest risk is non-immunized children 1-10 yrs in crowded unsanitary situations.

· Local infection is followed by toxin production and toxemia

B. Genus: Propionibacterium

· P. acnes—acne vulgarais

· Propionibacterium sp. are also used with Lactobacillus sp. in the production of Swiss cheese
MYCOBACTERIUM—THE ACID FAST BACTERIA
A. Mycobacterium tuberculosis

· Transmitted through fine droplets of respiratory mucous suspended in the air (the bacterium is highly resistant and can survive for eight months in fine aerosol particles)

· Humans are easily infected by resistant to the disease (only 5% of infected people develop tuberculosis)

B. Mycobacterium leprae

· First detected in 1873 by G. Hansen

· A strict parasite that has not been grown in artificial media or human tissue cultures

· The slowest growing of all Mycobacterium species

