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B.cereus—food poisoning

B.subtilis—major saprophyte, not a major disease causing organism, industrial applic.,

   Genetic engineering, major spore forming organism.

-Amputation used most commonly w/ gas gangrene.

   -Dr. often fails to recognize gas gangrene.

   -Death may occur

Ex:  Historectomy—due to fear of postpardum uterine infections.  

Histotoxic—caused by trauma—war, injury, earthquake, accidents..all sources of infection.

   -Spores inoculated into pts. & cause these 2 conditions.

Clostridium
-Member of family Bacillaceae

-Sensitive to O2 & lives.  Cells are killed, but spores are not.

-Amputation

-High dose of penicillin—adjunctive..not fight toxin…considered non-effective

  Ex:  Diabetic pts. with sores.  10-20% of ppl in nursing home

C. difficile  P.359

-Pseudomembranous colitus:  formation of memb. covering on the mucosal surf. of colon

-Present in colon but kept in check by E. coli.

-When person is tx w/ antibiotics—Clindomycin & Lincomycin—kills G-  & gives chance for C. difficile 

          to flourish & leads to this condition(bleeding, pus, & maybe death.

Tx:  Vancomycin—expensive, but kills C. difficile

*Anytime ppl suffer from GI problem(need rehydration.  IV supply of Na fluids w/ antibiotic tx
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Clostridium botulinum  P.711-712

-Transmitted by canning.  

-Endospores are heat resistant

-Toxin can be deadly

-Boiling home-canned foods before serving would eliminate

-Death is from resp. arrest 

Dx

-Based on clinical symptoms

-Toxin in serum, feces, or food remains

Tx

-Polyvalent antitoxin

Infantile Botulism
-Feeding baby’s honey can lead to this

-Floppy baby syndrome

-Slows down baby—not deadly.

-Don’t give honey to child under 1 yr old

Wound Botulism
-Deep crushing wounds; caused by dirty spore in cut

-Mortality rate = 25%

C. Perfinges 

-Is not deadly

-Enterotoxin

-Diarrhea

-Symptoms show 8-24 hrs after ingestion & last 24 hrs. (takes longer & last longer than S.aureus)

C.tetani
-Well known for disease tetanus (Lock Jaw:  locking of masseter musc.)

-G-

-Terminal spore—dumbell shaped end—resistant to heat, drying, boiling

-Clostrial shaped spores are present almost everywhere:  soil, rusted material, horse manure…all 

   rich in C.tetani spores.

       -These spores primarily involved in transmission of disease due to sharp trauma—deep 

         wound more than ½ cm deep.

       -Deep dirty dead tissue incr. probability of abscess formation where spores can be lodged as 

          result of cut.

       -Abscess can offer anaerobic conditions…allow spores to germinate & make 2nd most 

         deadly toxin.  Often times w/in 7-10 days to 14 days(toxin is produced by germinated 

         cells or spores will find their way into bld stream & travel nerve route & eventually reaches 

         nerve ending which are sensitive to toxin & muscular spasm results.

       -Sometimes abscess will lock toxin in body for yrs. & not let it go for long time.

-When symptoms occur—if not immunized—deadly consequences due to toxemia

-Survival of spores in dead tissue

-2 toxins associated with this:

    1)  Tetanolysih—hemolytic toxin—not involved w/ tetanus

    2)  Tetanospasmin—toxic & primary factor that causes muscle spasm in jaw.

            -Over time, results in deadly general spasm

            -Eventually entire body goes into spasm

            -One of the most painful deaths, results in extreme contraction of muscles in body

-Fortunately, incidents have been lowered by 2 practices:

   1)  DPT—tetanus vaccine

           -Started in early childhood & followed by booster shots

           -Today, derived from toxoid.

           -Not known for sickness, but for generating artificial active immunization

           -Anytime ppl injured, may be immunized against it.

           -In past, many deaths related to T. shot

P.710

           -Get an active vaccine as kid, passive one as adult

           -Now only ppl who are hypersensensitive are exposed to death of T. (very low #)

Tx of C.tetani  

   -Artifically Passive Immunization

   -Done in ppl who show symptoms (Ex: lock jaw)

   -Vaccination together w/ keeping person in dark room to prevent activity b/c can be painful

   -Anti-depressants given to comfort pt.

   -Tracheosopy—death is usu. due to spasm of resp. musc.

   -Nasal gastric feeding

P.482-485

*Like botulism toxin, tetanus toxin is also neurotoxin(after toxin present, recovery can be 

   complete.  No residual damage.

Ch.22  GI Tract & Bacteria

-Includes dental hygene

-Bacteria cause food poisoning, dehydration, organ damage, etc.

-Can attack any organs

Table 22.2

Symptoms (of general GI tract infections)
-Diarrhea (loss of fluids) thru emesis (vomiting); watery stools

-Dysentery

-If left unchecked, causes serious dehydration & cardiovascular collapse…death follows.

-When ppl suffer from this, can’t feed to replace lost nutrients..need to replace fluids thru IV.

-Hypersensitivity rxns cause this prob.

-Can see when ppl recover & stabilize..still have same # of organisms in GI tract as before.

Dysentary
-Fresh blood in stool & mucus

-Indication of ulceration of GI tract

-Perforations in gut

-Condition responsible for serious/heavy bleeding in peritoneal cavity…leads to death.

-Some organisms cause dysentery, some cause diarrhea, some cause both.

-5:4:1   NaCl: NaHCO3: KCl per 1000 ml    Used for IV in replacement of fluids.

-Oral route is best

-Gatorade is good solution
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GI bacteria

Clinical manifestation

  -Diarhea, dysentery, cardiovascular collapse, fever, hepatitis

Organisms:  Escherichia, Shigella, Salmonella 

Members of family Enterobacteriaceae:  Klebsiella, Proteus, Serratia, Yersinia

E. coli  P.389 Table, 644 

-OH157

-Majority of strains are nonpathogenic

- Enterotoxigenic = Food poisoning, travelers diarrhea (not deadly—just due to exposure to new

         types of E.coli)

- Enteroinvasive = Severe ulceration of gut & damage to newborns

         -Many variants

         -Changes sensitivity to different organisms 

         -Found in hospital nurserys….in past, many newborns died of this

         -Challenging(drug resistant. 

-UTI (urinary tract infection)—80% of cases--similar to Klebsiella UTI’s

-Prostatitis—cause 80% of cases

-Pyelonephritis—90% of cases

Tx
 -Challenging:  multiple drug resistance

 -For life threating situations, use gentamycin

 -Chloramphenicol

 -Polymixin

 -Streptomycin & Kanamycin

 -Ampicillin, III gen. Cephalosporins

-E. coli used as guinea pig in genetics, chromosomal mapping, conjugation (genetic 

    transfer), biotechnology.

                     -Plamid, Pili (play role in biotechnology)

-Coliform

-Lactose fermenting

-Shows green metallic sheen on EMB media (as indicator of fecal contamination)
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Salmonella
-Family Enterobacteriaceae

-Salmonellosis…still prob today

     -Abdominal pain, fever, diarrhea w/ blood & mucus.

     -They appear 8-48 hrs after ingestion

     -Fever is caused by endotoxins (rel when cell is lysed)

     -In healthy adults, lasts 1-4 days, & is self-limiting.

     -Antibiotics not usu given cuz it induces carrier states & contribute to resistant strains

-S.choleraesuis

-S.typhi

-S.enteritidis

-S.infantis

-S.anatum

-All species except S.typhi are found in GI tract of poultry, wild birds, rodents.

S.typhimurium & S.paratyphi
   -Cause enterocolitis aka enteric fever.  

   -Symptoms appear after incubation of 1-10 days.

   -Fever & chills can last 1-3 weeks

   -Chronic infections of gall bladder are common

S. enteritidis
   -Most common food poisoning is S. enteritidis (Staphlococcus aureus is 2nd)

   -Food borne—poultry & eggs

   -Gastroenteritis

   -Abdominal pain (see sheet??)

   -Usually no antibiotics needed

   -Not deadly

  -Precautions:

    -Eat well cooked foods

    -Organism picked up in oviduct

    -Chicken in store is most frequently contaminated

 -Transmission:

    -The 4 F’s…food, flies, fingers, feces

S.choleraesuis
  -Transmission:

       -Pets at home—ducks, chickens

  -May cause septicemia—get into blood & attack other organs

  -Not common organsism

  -Very young & very old are at risk

S. typhi
  -Far more serious

  -Causes typhoid fever

  -Important historically…in micro & P.H.

  -Taken huge toll of Americans life

  -G- rod

Transmission:

     -The 4 F’s

         -Uncooked shellfish, raw fruit, raw vegetables

     -Organism enters body thru food or water & invades mucosa of upper Sm.Int.

-1-2 weeks incubation period

-Causes most deadly enteric fever

-No more cases in U.S., but Mexico & other countries still exists

Clinical Features:

    -Can last for weeks or more & lead to death

    -Pt. suffers from headache, malaise, fever (due to endotoxin)

    -Organism multiplies in bile

    -Characteristic “rose spots” (peticial) appear on trunk & abdomen for a few days

    -Enlargement of spleen, tenderness, but diarrhea is usu. absent.  

    -Leukocytes decr. in #, and pts become delirious, suffer from internal hemorrhage, perforation 

       of the bowel, & pneumonia.

    -Stepwise incr. in fever

S.typhi con’t

Complications:

     -Thrombophlebitis—infl. of vein due to thrombosis

    -Alopecia—loss of hair

    -Abortion

    -Meningitis

-Can last for months & years in gall bladder

   -Can remove gall bladder in order to make neg. as transmitter

P.648

-Permanent carrier—reservoir

-Typhoid Mary Mallon—permanent carrier of this.  As cook & spread over many yrs. killed many ppl. 

    (40-50 ppl)

-1907  P.H. authorities—chased her & tried to isolate her

-She died in 1938 from a stroke

Dx

   -Based on clinical features

   -Widal Test—serological test, post test.  Helpful to tell if pt is carrying this

Tx

   -Quarantining 

   -Need to protect against body fluids

   -Drugs

      1)  Ampicillin—works against G- rods….resistance

      2)  Chlorophemicol—life saving during pts that are resistant….low resistance

      3)  III gen. Cephalosporins

-Mexico uses Cephalosporin

-1973 was last outbreak of this in U.S. was Miami beaches…3 deaths…water infected

Vaccine

   -Live, attenuated oral typhoid vaccine now available (Booster dose needed every 3 yrs)

   -Vaccination is Not recommended unless going to foreign country

-TAB…Typhoid A, Paratyphoid B

-Last for about 1 year & massive pain & swelling of arm

Shigella  P.641

-Similar to E.coli (E.coli is motile & has flagella) but Shigella is not motile & no flagella)

      E.coli inv. In lactose fermentation, shigella cannot ferment lactose

-G-, Bacilli (rod)

-Not part of Normal flora.  Not found in GI tract w/out causing disease

-Boiling of water

-4 species:

   1)  S. boydii-rare

   2)  S. sonnei-Northern US, most freq. as Shigellosis agent in US; mjr cause of Bacillary 

             Dysenteriae   Causes 80% of cases in U.S.

   3)  S. flexneri-southern US

   4)  S. dysenteriae-other countries.  Neurotoxin (convulsions & coma)

Transmission

   -Food, flies, feces, finger, fomites

   -Water borne diseases

   -Humans & other primates are only reservoirs of infections, but organisms can be in foods for up 

        to a month.

   -Highest mortality in very young & very old

   -1-4 yrs old  (Book says 1-10 yrs old)  (Accounts for 15% of infant diarrhea in U.S.)

   -70 yrs & older

-Incubation of 1-4 days…then pt. gets abdominal cramps, fever, profuse diarrhea w/ blood & 

     mucus

-Survives the acidity of the stomach

-Produces toxin = Hemorrahagic, Paralytic (but haven’t seen paralytic effects due to 

     Shigella)

-All species cause ulceration of the gut & bleeding of intestinal lining

-Symptoms persist 2-7 days, & are self-limiting

-Cause severe dehydration

Tx

  -Shows multiple drug resistance

  -Parallels tx of E.coli.  

  -Combo of ampicillin, tetracycline, nalidixic acid

  -Need to determine strain that’s sensitive to drug & use that one to treat.

5:4:1 ( mixture of NaCl, NaHCO3, ??

Dx
  -Difficult cuz organisms are sensitive to acids in feces

  -Need to swab bowel lesion internally

VIDEO
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Yersinia enterocolitica
-Member of enterobacteriaceae

-Food borne organism. Grows faster in fridge than in body temp.

-Coccobacillus

-CDC warning of preparers of chitlins

Tx:  Tetracyclin

-Dehydration is major prob….give IV fluid & salts

Yersinia pseudotuberculosis
-Resp. disease that mimics Tb but not as serious or as deadly as Mycobacterium Tb 

Other GI infections
Vibrio
-Member of Family Vibrionaceae

-G- curved rod

-May have flagella

-In food & water

11/07/00 Tuesday

Handout from before…chart

Vibrio cholera  P. 642

-Deadly dehydrating disease

-Killed 100,000 ppl/yr in world

    -Esp. in poor countries:  Asia, Africa, S.A.

-Linked to lack of water & food safety

-Flies play imp. role

  -Asiatic cholera
     -High incidence in Asia

     -Fewer than 10 cases/yr in U.S.

     -4 F’s

     -Can survive outside body in cool alkaline water

     -Incubation period of 4-5 days

     -Pts have severe nausea, vomiting, abd. Pain, diarrhea.

          -Results in cardiovascular collapse

          -Rice water stools

     -Extensive diarrhea….loss of 20+ liters

     -Between 2-3 days = aggressive diarrhea

     -Tx:  tetracycline….additional help, but doesn’t get rid of organism…rehydration is #1 in tx.

-Toxin choleragen.  Interferes w/ camp absoption mechanisms.  Reverses absorption 

     process.  Large amts of electrolyte vol pushed out of cell into GI tract & incr. total vol 

     of contents of GI tract. ( Rice-water stools.  

-Produces exotoxin & enterotoxin.  

-W/in 3-4days gets to be N., still carries organism, but not suffer from diarrhea.  

-5:4:1  Tetracycline as junctive therapy..prevents spread of the disease in an outbreak situation.

-Vaccine recommended for international travelers

     -Rainy, summertime season in India

     -Killed vibriocholera cells

     -Lasts 1 year

Vibrio parahaemolyticus  P.643

-From sushi

-Halophilic…salt-loving organism

-Most common in Japan

-Transmitted by contaminated shellfish, also infect skin wounds of ppl exposed to contam water.

-Release enterotoxin

-Incubation of 12 hrs….lasts 2-5 days.

-Not usu. tx

Vibrio vulmificus
-Salt loving organism

-Responsible for wound infections

-Result in septicemia

-Carried by oysters

-Mortality = 50% of pts.

-Tx:  tetracycline

Vibrio alginolyticus
-Known for eye infection, wound infection

-Salt loving organism

Handout from before

Campylobacter  P.646

-G-, curved rod

-Difficult to distinguish from vibrio

-Known for abdominal pain, diarrhea, bloody stools, fever, GI disturbances

-Transmission:

   -Cattle borne..found in milk.  

   -Improperly cooked beef

   -Contaminated hands

-Cause food poisoning more severe than Salmonella, but not as severe as Cholerae

-Abortions linked w/ this (mostly in cattle, but also seen in humans)

-Known for severe complications in immuno-compromised ppl.

   -Cause systemic disease

   -Blood borne

    -Septic Thrombophlebitis

         -Infl. of the blood vessels

    -Can cause meningitis

    -Appendicitis  (also by E.coli)

    -Can cause arthritis in kids

 Tx  

   -Erythromycin, III Cephalosporins..more serious
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Brucellosis  P.678

-Aka Undulant fever or Malta fever

-Zoonosis

B.abortus…cattle

B.melitensis…goat milk

B.suis…carried by swine

-Undulant fever = fever of unknown cause.  High in afternoon, low at night.

-Spleen, lymph nodes, liver can be enlarged, jaundice can be present

-G-, coccobacilli

-Freq. assoc. with cattle, goats, swine

-Milk borne organism

Brucellosis con’t
-Tx:  thru broken skin, inhalation

-High risk:  Dairy farmers, vets.  Should be immunized

-Isolated by Marsten in 1863

-Cultured by Dr. Bruce

-Remain hidden in system for long time

Acute Phase

-Lasts from several wks to 6 months

-Clinical conditions similar to influenza, mononucleosis, typhus, typhoid, Tb, malaria.

-Causes hepatitis, jaundice, fever (peaks early am & afternoon..hence undulating)

-Aches, pains, weakness, fatigue

Dx:  

-Serologic tests

Tx:  

-Tetracycline, III Cephalosporins.   Weeks to recover

-Streptomycin, gentamicin, rifampin added in severe cases

Chronic Brucellosis

-Go thru depression.   Incapacitating disease, low grade fever—persist for months, sometimes years. 

-Not tx w/ antibiotics--only relieve symptoms.  500cases/yr.  

-Hard to dx

-Hard to culture when blood borne…weeks of incubation.

-Bone biopsy

-Brucellergin—Skin Test.  Body has antibodies of B.  May have had it 2 yrs ago, but still show + 

     result.  Only shows if been exposed to it.

Handout from before (AGAIN !!)

Leptospira enterogens  spelling???

-Aka Weil’s Disease ( Jaundice

-Spirochaetes

-Occupational hazard for ppl in damp conditions.  Lot of mud, water, etc.

-Transmission

     -To humans when contact w/ soil

     -Thru broken skin..wound

     -Also transmitted thru rodent urine

         -Contaminated food

-Spiral

-Lack of appetite, chest pains, head cold, difficulty in swallowing, fever, vomiting, 

      jaundice, swollen lymph nodes, etc. (see handout)

-Tx:  Penicillin 

Other organisms that are G- rods
Francisella tularensis (ntl. Bds.)  P.677

-Tularemia causing organism

-Member of Brucellaceae family

-Zoonosis organism

-Transmitted by handling of game animals (also taxidemist) 

     -Rabbits, tick bites

-Acquired thru minor cuts, inhalation, contaminated water or meat

-Clinical manifestations: 
     -Abupt onset of fever (104-105), chills malaise (weeks)

   1)  Ulcerogranoular.  Entry thru skin.  Fever w/ chills & shaking.  Most common

   2)  Oculograndular—eye

   3)  Typhoidal—104-105.  Blood stream

   4)  Oropharynegeal

   5)  Gastro-intestinal

   6)  Tularemic meningitis.  Can be deadly condition

   7)  Pulmonary—inhalation

  #1 can result in #3

-Also has names like Deer Fly Fever, Housewife’s-kitchen knife fever, Rabbit fever

Dx of Francisella tularensis
   -From blood cultures

   -Hard to grow on media

   -Aggulination tests are standard

Tx:  Streptomycin & Gentamycin separately

-May see bubo under the arms, or lymph nodes swollen

-1st found in Tulare county in CA
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Handout:  Other G- rods (bacilli)

Enterobacteriaceae members
-Proteus &  Serratia   

   -G- rod 

   -Both known for nosocomial transmission

   -Not GI tract concerns

Proteus
-Flagella all over body = Peritrichous arrangement

-Known for swarming motility

-Produce Phenylalanine deaminase 

-Urease positive

    *both in ammonia production

-UTI’s 

-Smell of ammonia noticed in bathrooms, kids diapers cuz of enzyme activity.

-Ammonia production responsible for alkaline pH 9-10

Proteus con’t

-Conversion into NH4OH

    -Cause damage to urinary tract & kidneys

    -Cause ascending pyelonephritis

-Assoc. w/ kidney stone formation

     -Cannot prove this 100%   Ppl w/ kidney stones have proteus, but ppl w/ proteus don’t 

          have kidney stones

-Kidney stone formation

     -Struvite…crystalline..seed

4 Species (Most to least in ability to cause sickness)
1)  Proteus mirabilis

      -13% of nosocomial cases of UTI’s

      -most of the diseases we talked about are linked to this

2)  P. morganii

3)  P. rettgeri

4)  P. vulgaris


-Weil Felix Test:  test used for dx of Rickettsial infections.  Serological test using 

                P. vulgaris cuz antigenic similarity to rickettsial organisms, but they are not as 

                deadly.  So to prevent accidental contamination of rickettsial organisms, they 

                use P. vulgaris.

-Pili…drug resistance (can be passed from one species to another)

-Drugs:  Ampicillin, Carbenicillin (try these 2 1st) Gentamicin, Tobramycin (try these 2 2nd)

-Nosocomially…cause pneumonia using resp. equipment that’s contaminated & also 

      cause septicemia

Serratia

-20 yrs age not considered human pathogen, today it’s a serious pathogen

-G- rod

-Life threatening to immuno-compromised ppl

-S. marcescens


-Nosocommial transmitted

            -G- rod

-Form bright red, pink, purple pigment when cultivated on media @ 37 degrees.


-Found in soil, water


-Contaminated hands can also transmit it


-Septicemia, Pneumonia, can lead to Meningitis, Cardititis


-Difficult to treat, although incidence is not high


-Tx:  III Cephalosporins; Aminoglycosides (used to be the only one)


-Killed cells have shown non-specific immunity (NSI)

-NSI

   
   -Benign tumor

   
   -Killed S. marcescens cells in middle of tumor results in aggressive immune response 

                  where cellular immunity is initatiated.  Where macrophages would be going towards 

                  site to destroy antigen.  They eat away the bacterial cells that have been injected, but 

                  also eat away the tumor cell by mistake.

   
   -Not specifically for anything (hence the name)

   
   -Tumors have seeded as a result.

   
   -Several other agents like BCG (vaccine for Tb), Vaccinia virus, & killed 

                    Cornyebacterium can also generate similar response. Used in tx of benign tumors.

Helicobacter pylori  P.646-648 

-Cultured in 1982 by Marshall & Warren

-Campylobacter pylori  (past name)

-Linked to peptic & gastric ulcers (95% of cases found this agent present in sys)

-G- rod; spiral shaped

-Produce ammonia from urea, so it’s able to survive acidic conditions of stomach.

-Tx:  simple drug or complex drug depending on conditions

    -III gen. Cephalosporins

    -Ordinary GI tract inf. –may not use antibiotics.   After 3-5 days need help.
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Listeria

  G- rod

P. 704 Listeriosis

Listeria monocytogenes

  -Small, G+ rod

  -Improperly processed milk, cheese

  -Aquired thru animals…cattle

-Infection in kidney transplant pts.

-Can cross placenta…cause abortion, stillbirth, neonatal death

-Tx:  I generation Cephalosporin
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