Microbiology II Test 2

10/3-10/24

AIDS
-Handout

-Clinical manifestations

     -Rapid aging, loss of hair, fungal infections

     -Wt. Loss of 10%+ in a few months that can’t be explained

     -Related to persistant diahrrea for more than 1 month

     -Persistant fever (low grade, 101-102 for more than 1 month)

     -Persistant cough & spitting up of blood that can’t be explained

     -Repeated secondary infections involving lungs…pneumonias..ex:  pneumocystic caninni…#1 

           killer in AIDS pts.  Get bluish color of skin


   -2nd mjr invader = Tb   Early 1900’s was 2nd largest killer.  Today, most ppl who die of 

                   Tb are immune compromised ppl.

     -Molluscum conteagiousum:  viral condition.  One of pox viruses cause blisters, generally on   

          face, even non-HIV can have this but persistant outbreaks of these lesions.

     -Young ppl not candidates of shingles, but when they do have it, they usually also have AIDS

          (herpes zoster is reinactivated much more often in AIDS pts.)

     -Xeroderma = extrememly dry skin 

     -Leukiplakia = whitening of tongue

     -Saborheic = dermatitis of the face

     -Prominent feature:  Capsi sarcoma = skin cancer, pigmented that show variety of manifestations 

              …spots all over body, also in mouth

     -Taxoplasma gondii in lung specimen

-Retrovirus

     -RNA; double stranded; multilayered envelope known to be made up of numerous proteins

           # of proteins are normally kept low but here in AIDS, the # is high.  This poses a prob in vaccine

           prep.; includes enzymes—reverse transcriptase, proteases

    -Vaccine prep:  need all diff antigenic proteins.   This virus shows high rate of mutation & changes

       rapidly & therefore unable to make vaccine.

-Originated in last 50-100 yrs as result of large step mutation of virus in Africa that was carried by 

     African monkeys.

-Most abundant group of ppl who are exposed to AIDS:


1)  Gay men = 50%


2)  Inject needles = ~25%


3)  Drugs + gay men = 6.4%

     --More than 80% are linked to gay & drug abuse

     --Hemophiliacs:  ppl who need to inject factor 8 which provides blood clotting.  1% of ppl used to get 

            AIDS, but this has dropped becuz blood is now tested by better methods.

    --P.H. authorities are concerned w/ heterosexual pop.  Virus transmitted male to female = 8.2%

           -Chances for females to get AIDS 

    --Congenital cases/cross placenta

           -Mom giving kid AIDS = 50% chance 

           -If mom HIV+ w/ drug therapy = 25% chance

       --Undetermined cases—not sure why or how children passing it w/ saliva

--It takes a liter of body fluid to transmit it.  NO mosquito cases have been seen.

-Mortality rate of AIDS = 63%

   -37% of ppl are surviving after having shown symptoms of AIDS…they are not cured..they just haven’t 

         died yet.   No one yet has ever become HIV- after being HIV+

Mycobacterium avium  = bacteria found to cause Tb in AIDS pts.

-AIDS pts can suffer from multiple viral infections at one time (N. ppl only get 1 viral infection at a time)

-T4, CD-4 cells are main target cells

-1985 AIDS was 8th leading cause of death; today, it’s 13th

-Clinically…tells what happens after infection.  T4 declines & eventually gets to low levels & eventually

     ppl can’t survive.  Opportunistic infections keep incr.

Clinical Dx
-Clinical features good indicator of AIDS:  wt. loss, cough, prolonged fever

3 Immunological Tests
1)  ELISA—antibodies against HIV.  Takes 4-6 months for person to be + to ELISA

                     high false – 1/50,000 ; cheap test ; 5 replicates/samples used

2)  Western Blot—Protein viral identification. 1/250,000 false -   Takes 4-6 weeks

3)  PCR—identification of viral DNA.   Low false -  1/ 2.5 million  

                 2-4 days after acquiring HIV.   Developed by Dr. Mullis 

         P.192-193 PCR

            -Available 1995

            -Allows amplification of DNA w/out needing a living cell

            -Used in forensics

Handout w/ AIDS tx & Steps in viral replication

 Tx; Antiviral Therapy
-Nucleoside analogs:  AZT, DDI?, Retrovir, Videx

-Non nucleoside transcriptase inhibitors-Nevivapine?

-Protease inhibitors-saquinavir, indinavir

-Pts showing symptoms use a drug cocktail

   -Most effective:  2 nucleosides & 1 protease inhibitor:  AZT, 3TC, indinavir

   -“HAART”     Highly Active Antiviral Therapy

-Prevention is 100% successful

Respiratory Tract Disorders
-Staphylococcus

-Streptococci

-Mycobacteria

-Haemophilus

-Yersinia

-Klebsiella

-Pseudomonas

-Legionella

Staphylococcus 

-G+ cocci w/ irregular bunches of cells…grape-like called staphules

-Abundantly present in environment & human body

-Many species:  S. aureus, S. epidermidis, S. saprophyticus
Staphylococcus epidermidis
-N. flora on skin

-Not pathogenic

-Can cause human sickness

       -Otitis media

       -Heart pts w/ surgery

-Earlier names associated w/ this…S.albus
-Organism that has been confused w/ S. aureus 

-Features Used to Determine Difference Between S. aureus & S. epidermidis


S. aureus
S. epidermidis

Colony Morphology
Golden yellow colonies
Chalky white colonies



Mannitol Breakdown


+ (can do it)
- (can’t do it)

Salt Tolerance
Can tolerate high NaCl conc.  7% of NaCl in media
Not NaCl tolerant



Heat Resistance


Can resist/withstand heat

(most heat resistant among

   Non spore forming organism)


Not heat resistant

Breakdown enzyme (specific)
Coagulase positive. (enzyme that  breaks down fibrinogen to fibrin)

*coagulase production used for 

     dx of S. aureus
Negative

Toxin production
Well known to produce many toxins that play role in pathogenicity

Ex:  coagulase

        Hemolysins

         -proteins that are toxic & breakdown RBC

-Known for showing beta & delta hemolysis

-See greenish clearing on blood agar plate that indicates alpha hemolysis

--See clearing surrounding colony = beta hemolysis

--See colony w/ more than one circle???
Negative

Staphylococcus aureus
-Other toxins S. aureus makes but not S. epidermis:  Leucocidin & Enterotoxin (GI toxin = food 

     poisoning)

-S. aureus cause food poisoning cuz it’s heat stable.  The entrotoxin can withstand ordinary cooking temp 

   of 100 for ½ hour.

-All of these toxins are exotoxins = ooze out of cell

-Other toxins of S. aureus:

    1)  Epidermolytic toxin

           -Known for ability to destroy epidermis (granular layer of skin)

           -Known for diseases in neonates…Scalded Skin Syndrome, Ritter’s syndrome…see in kids

          less than 4 yrs of age

    2)  Lipases

            -Lipid breakdown.  

            -Has ability to form pus (pus destroys tissue)

    3)  Proteinases

            -Has ability to form pus

    4)  Hyaluronidase

            -Tissue destruction

            -Spreading factor

            -Can produce another enzyme ( Staphlokinase

                   -This can breakdown/dissolve blood clots & facilitate entry of organisms by breaking down

                     crust (dried pus) of cut/wound.

     5)  Penicillinase

             -Is a beta lactamase

             -Enzymes which can breakdown penicillin

             -Organisms have built up great resistance to penicillin due to this enzyme that belongs to beta

                 lactamase group

             -Ring that determines it’s activation, therefore no longer effective in it’s use against bacteria

             -Ability to produce this enzyme is only 25-40 yrs..therefore “recent” due to overuse & 

                   insensitivity to penicillin now.

Transmission                
-Contaminated hands

-Found in respiratory tract…becomes air borne & carried by fomites (non-living contaminated objects)  

-Transient organism in system, not normal flora

-Prevention:  wash hands

Handout of Pictures of People & Table 13-1, Table 12-1, etc.

-Supporative, pyogenic, pus-producing situations are linked to staph infections…examples:

         -Simple furuncles (boils), carbuncles (deeper lesion), osteomyelitis, wound inf. deep tissue abscess, 

          deadly pneumonia, emphysema (pus in pleural cavity), pericarditis, endocarditis, meningitis, 

          purulent arthritis, surgery (dev of carbolic acid/phenol by Joseph Lister made surgery less risky)

-Skin infections involving pus are most common

Clinical Manifestations of S. aureus

1)  Food poisoning

      -Results from a heat stable exotoxin (enterotoxin).

      -Stable at 120° for 30 minutes. 

      -Found in improperly stored left-over foods

2)  Scalded skin syndrome/Ritter’s syndrome P.539 

      -Caused by exotoxin-producing strains of S. aureus

      -2 exotoxins, called exfoliatins, are known.  These are carried thru the bloodstream to sites far from

          the initial infection, causing the upper skin layers to separate & peel off in leaflike sheets.      

      -Skin removal or peeling

      -High fever   

      -Kids up to 4 yrs old

      -Destruction of granular layer of skin

3)  Toxic Shock Syndrome
      -Recognized 1981

      -Seen in menstruating females (young girls)

      -RELY tampons

      -Females dying of TSS (high fever & shock—not able to identify the organism in the sys.

            Staph aureus inoculated into vaginal wall from tampon material)

      -Incidence is nearly nonexistent

      -Proteins:  TSS1, TSS2, TSS3

4)  Osteomyelitis

      -Young men in developing bones as result of injury

      -Reduced incidence

      -Purlent arthritis

-Today:  serious challenge in immunocompromised individuals

Tx for Staph aureus
-Some strains are resistant to any antibiotic

-Using Vancomycin

-Multiple drug resistance

        -These strains are not freq nor abundant

-Penicillin was considered backbone for Tx, but Staph became resistant; then used Methicillin—

    became resistant; then Cephalosporin (1st generation)—successful in tx who are not immuno-

    compromised.

Streptococcus

-Single largest group of bacteria as a human pathogen

-50-60 cells, long crooked filaments

-Handout Table 13-1

-All involved w/ human diseases

Lancefield grouping
-A through R (some don’t have a grouping)

-Designation based on antigenic structure of cell wall of different strep.(presence of 

   carbohydrates, as polysaccharides, attached to the cocci.  Thanks to Mrs. Lancefield)  

-Rapidly, quickly & accurately ID streptococci.   Nobel prize.

-S. pneumoniae does not have a Lancefield grouping

Viridans group
-Has no Lancefield group (S. mitis, S. mutans)

-Causes dental caries and endocarditis

P.539-549

Flesh Eating Bacteria
-June 1994 in England

-1998 in Texas

-Strain of strep ate away flesh several inches/hour

-The bacteria lived on the remains of the dead flesh, producing toxins that diffused out to kill more tissue.

-Antibiotics were useless

Erysipelas P.540

-Aka St. Anthony’s fire

-Known for over 2000 yrs

-Caused by hemolytic streptococci

-Before antibiotics, often occurred after surgery & minor abrasions; mortality was high

-Today, rare occurrence; low mortality

-Disease begins as a small, bright, raised rubbery lesion at site of entry.

    -Lesions spread, prod toxic products & enzymes such as hyaluronidase.

-Organisms spread thru lymphatics & can cause septicemia, abscesses, pneumonia, endocarditis,

    arthritis, & death if untreated.

-Tends to reoccur at old sites

-Pts. don’t acquire immunity, they acquire grtr susceptibility to future attacks

Pyoderma & Impetigo P.540

-Pyoderma = pus producing skin infection

    -Caused by staph, strep, & corneybacteria

-Impetigo = highly contagious pyoderma

     -Caused by staph, strep

     -Fluid from early pustules usu. Contains strep, whereas fluid from later lesions contains both.

     -Almost exclusively in kids

     -Easily transmitted on hands, toys, furniture

     -Tx w/ penicillin

Streptococcus pneumoniae
-Aka penumococci

-1900s killed lots of ppl.  Now mostly in elderly

-No Lancefield group

-Was known as Diplococcus pneumoniae
-G+

-Cocci pairs 

-Has capsule ( Forms wet, smooth colonies in sputum

-Alpha hemolytic pattern on blood.  

-Transport from upper to lower resp. tract leads to serious pneumonia; found in upper resp. tract 

     of 40% of the pop., tho it doesn’t necessarily lead to infection.

-100 serotypes—idenif. by #.  Most show sensitivity to penicillin except for serotype 3.  It’s

      more resistant than other serotypes.  It also has the highest mortality & was #1 killer in 1900s.

-Today, kills mostly elderly, or debilitated ppl.  

- 60-70,000 ppl/yr. die from pneumonia & influenza together 

-More than ½ cases of sinusitis caused by S. pneu. or by Haemophilus influenzae

Symptoms
-Shortness of breath, weakness

Dx 
-Get fluid deep in lungs

-X-ray will show fluid buildup

-2 Tests to differentiate from S. pyogenes
        1) Optochin test  -- Pneumococci are sensitive to Ethyl hydroocupreine hydrochlorine

        2) Bile solubility test – Pneumococci are sensitive to bile salts                                                                                                     

   -Quelling Test.  Capsule swelling test                                                 

        -In presence of antibodies against capsules.    

        -Need to know which serotype dealing w/ & then know which Quelling test to use       

   -Alpha hemolytic

       -Blood agar plate; colony shows greenish clearing around colony.

   -Autolytic colonies…show central depression resulting from toxin made by the organism that 

       kills center of colony.

Transmission of Strep pneumoniae
-Airborne; droplet ( Fomites.

-Usually from Nov. to March organism is in upper resp. tract but only when it’s in lower resp. tract that it 

     causes deadly situation.   Only problem when in lower resp. tract. 

Handout:  Defense Mechanisms to prevent it from moving from upper to lower resp. tract.

Tx of S.pneumoniae
-Penicillin “G” or “V”

-If pt sensitive to penicillin, use Cephalosporins (generation I)

       I:  G+

      II:  G-

     III:  G-

     IV:  G+ & G-  Relatively new

   -From Cephalosporium…gives off raw, amorphous form.  Only responds to G+.  Chemists

     tried to incr. effectiveness to incl. G-.  (This is how the 4 groups formed)

   - High focus…not magic bullet, but low side effects & low hypersensitivity compared to other drugs

-Organism is recognized as 1st to show process known as genetic transformation—acceptance of

    foreign DNA & usefulness of that DNA in genes.

-Dr. Griffith 1929-30     Showed that non-capsulated S. pneumoniae could change into

           capsulated by DNA.   This opened doors of genetic engineering

        -Pathogenicity—dependent upon presence of capsule. He found noncapsulated S. pneu was 

           not pathogenic

Prevention
-Vaccine

      -Polyvalent type made for different kinds of serotypes expected during yearly outbreaks (at time 

           of typical flu season.  

      -Give w/ influenza vacc

Streptococcus pyogenes
-One of the most frequent infections associated with tonsillitis and pharyngitis

-Most often β-hemolytic, Group A

-Responsible for a variety of clinical situations (less than 10% of cases of pharyngitis)

-Remains one of the deadliest S.

-Responsible for 95% of all S. infections than pnumococci 

- ~200 serotypes of organism

-Group A; Beta Hemolytic

-5-15 kids = most freq affected w/ this as they get out of homes & school  show pharyngitis
Transmission of Strep pyogenes
-Inhaling droplet nuclei from active cases or healthy carriers

-Shaking of hands

-Contaminated food/milk

-Fomites

Symptoms of Strep pyogenes

-Neonatal meningitis
-Sore throat, tonsillitis, pharyngitis, scarlet fever, peritubular abscess, otitis media, 

     bronchopneumonia (almost always deadly), pleuritis, empyema, puerperal fever-80% , 

     pyoderma, erysipelas.  Can lead to more serious infections if not treated.

-Abrupt onset; high fever; absence of cough & nasal discharge

-Known for causing pus filled lesions in throat; hard to swallow & painful (p. 601)

-Most suffer from this & recover but each has to develop immunity from suffering w/ strain

-In the past, the problem was ignored & not properly treated, thus, problems in future

-Can cause Auto-immune post-infections:  

      -Bright’s Disease, aka Post Streptococcus glomerulo-nephritis of kidneys

      -Rheumatic Fever
          -Aschoff’s body is a lesion in the heart as a result of R. fever…causes heart damage

          -“Licks the joints, but bites the heart”

          -Destroys membrane of joints and creates pain

          -Both are post streptococcal consequences & may kick in weeks or months after

          -Essential to treat w/ antibiotics

          -Pharyngitis is major initiating factor in these sicknesses

          -Can lead to other consequences:  high fever, swollen lymph nodes, serious pneumonia & even 

                death

          -Needs to be treated promptly

 Handout 10/12/00  Various infections caused by Strep. Pyogenes, etc.

Other infections caused by S.pyogenes
-Peritonsillar abscess-(Sore Throat)-can be source of repeated infections    

-S. pyogenes responsible in cases of removal of tonsils

-Organism can actually cause # of area infections in neck & mouth area

             -Cause Ludwig’s Angina-causes pain in neck due to abscess in neck

  1) Otitis Media
        -Middle ear infection.  This can move on to meningitis (which can be deadly)

  2) Strepto-broncopneumonia
       -Deadly situation conditions like pus in pleural cavity.  Occurs in older immune deficient ppl.

       -Usually cause of death

  3) #7 Puerperal Fever
       -Aka Childbed fever

       -80% of this linked to S. pyogens

       -20% of this linked to Clostridium perfringes 

       -Mom’s who were gong to have babies were less likely to develop this if not using midwife

             & not deliver in hospital

       -Cause of death of mom due to toxemia

4) Scarlet Fever P.539

     -Strain of S. pyogenes infected w/ a temperate phage that produces an erythrogenic toxin that causes

         the scarlet fever rash (3 erythrotoxins have been ID, so can get s.f. once from each toxin)

    -Today, incidence is very low

    -Hardly any death becuz of appropriate antimicrobial therapy

    -Sometimes called scarlatina

       2 Tests Related to Scarlet Fever
        1)  Dick Test

               -Skin test

               -Use small amount of toxin called Erythrogenic toxin which is 

                   responsible for rash.  This small amount can show if person is immune or nonimmune to 

                   organism.

               -Generally lose arm if severe reaction  ppl who are non-immune 

               -If no flair   ppl are immune

         2)  Schultz Charleston Reaction

                 -Dx test for S.F. rash

                 -Take antibodies against erythogenic toxic in middle of rash & if this rash is indeed SF, the 

                      rash will lose it’s color at sight of injection…blanching.

      Tx of Scarlet Fever
      -No vaccine available; prevention is best

      -Ab therapy has success-penicillin G or V

      -Resistance to penicillin is low 

      -Penicillianase sensitive

      -Ampicillin (for G- bacteria)

-1st to show genetic transformation

-Acceptance of foreign DNA by an organism as genes

-Streptolysin O -ASO - ppl w/ streptococcal infection forms antibodies ASO/SLO

    -Anti-streptococcal O

    -ASO & SLO levels in body are used as a dx feature for Rheumatic Fever & Bright’s disease

    -Levels of these antibodies tells you about progression of the disease

-Streptokinase

   -Enzyme has some therapeutic value.  

   -Stroke, heart attack pts., pts. suffering from hematoma use it

   -Dissolves blood clot

   -This is also used in injuries to delicate areas like eyes and brain

Tx of Strep.pyogenes
-Penicillin “G” or “V”

-If pt sensitive to penicillin, use Cephalosporins (generation I)

       I:  G+

      II:  G-

     III:  G-

     IV:  G+ & G-  Relatively new

   -From Cephalosporium…gives off raw, amorphous form.  Only responds to G+.  Chemists

     tried to incr. effectiveness to incl. G-

   - Low side effects, low hypersensitivity 

Mycobacterium 

General Aspects
-Acid fast.  Ziehl-Neelson stain

        -Red/pink-carbol fuchsin retained after washing w/ HCl & ethanol

-Survive in macrophage

-Cell wall is complex, with unique components like mycolic acid, waxes, and glycolipids.               

      -because of this arrangement they are acid fast

-Cell wall is impenetrable to various enzymes, which makes it difficult to treat

-Koch first identified-related to TB-M. tuberculosis
-Has many species

P.78 Table 4.2

P.612 Table 21.2 - Mycobacteria and related human disease

M. tuberculosis

-Not only organism that causes TB

M. avium

-Intracellular

-Similar to TB in AIDS victims - suffering and dying from this

-Carried by birds and transmitted to humans in Immunocompromised individuals

-Intracellular is #2 reason for AIDS victims

-Pneumostatic carini is #1 killer of AIDS victims

M. bovis
-Transmission from cattle; could be trans. from nonhuman primates

-Once thought to be milk borne.

-Now controlled by pasteurization.

-USDA makes sure no cattle are used for milk or slaughter if "+" for M. bovis

M. marinum
-TB in fish

-Infection in gills

M. ulcerans
-ulcerative lesions
M. leprae
-Hanson’s disease (leprosy)

-Chronic nature, uncurable, disabling, disfiguring

-Disease of historic importance

-# of cases in US = thousands

-South Asia, Africa…serious disease…Nigeria…millions suffering

-One of the most hated diseases; not b/c easily transmitted, but b/c of its chronic untreatable  

       nature and  uncurability

-Long term disablity, disfigurment, debilitation, and death by secondary infections

-Exception to Koch’s postulates:  unculturable

-Armadillos carry it

-Grows abundantly in human system in terms of wt/mass

-Mistakenly recognized as a disease of divine punishment

-Thought syphilis & leprosy were transmitted the same
    Transmission
    -Close, personal contact

    -Incubation period…prolonged (months, 20 yrs.)

  2 Types of Leprosy
    1)  Tuberculoid Leprosy
          -Invl. Nervous system 

          -Production of anesthesia in the area of symptoms.

          -Patches in back

     2)  Lepromatis Leprosy
          -Nodules are formed and cause disfigurement on face

          -Lion face…caused by nodules and lepromas

          -Seen in immune compromised

          -Secondary Infection from self inflicted wound- ie. fingers fall off


          -Results in death from debilitation and secodary infection

          -Lepromas are tumor like structures that form and this happens before fingers fall off

   --Can see both at same time

   --Vaccine available

-Was thought to be transmitted in the same way as syphilis

Tx of M.leprae
-Sulfones- chemical treatment

-Dapsone…diamino diphenyl sulfone

     -Lowers # of M. leprae cells

     -Used for prolonged treatment

-Don’t get rid of organism completely, there are Azard houses for lepards.. to learn how to live.

Mycobacterium Tuberculosis P.612 Table 21.2

-Discovered by Robert Koch 1882

-Called “white plague” of Europe

-Straight or slightly curved rods

-Acid fast

-Waxes in cell-wall make it difficult to Gram stain, contribute to environmental survival, & protect from 

       host defenses.

-Obligate aerobes sensitive to slight decr. In O2 conc…so grow best in upper portions of lungs, which are 

        highly oxygenated.

-Tb comeback-seen in AIDS pts.

-With chemotherapy, reversed attack on human race

-Today 15-20,000 deaths related to TB

-Almost 30-40,000 new cases each year

-In past- struck major bread winner of family; people were isolated and told to rest, not work; and 

               separated from family with help of drugs

    -2 drugs: INH and Rifampin; INH and Eth.

    -people can go back to work quickly w/o leaving family

Page 614 Fig. 21.13- TB of Spinal Column…lower vert have fused

Symptoms of Tb
-Weight loss, night sweats, fever (low grade, persistant), cough, respiratory distress

Details related to TB
-Names: TB, Phthesis, consumption  Active TB

-Transmitted: eating/living together with someone who has active TB

      -Thru droplet route:  inhalation of droplet nuclei of resp. secretions or particles of dry sputum.

-If person is healthy, chances are that they won’t get sick

-Might develop Tubercle (allergic granuloma) in lungs…massive tissue necrosis or solidify to become 

    chronic granulomas.  Tubercles consist of central accumulations of enlarged macrophages,   

    multinucleate Langerhans giant cells containing tubercle bacilli, lymphocytes, newly formed CT.

       -Central portion of tubercle undergoes destruction, giving it a caseous (cheesy) appearance.

-Become positive in serotype test.

-Predisposed to TB is poor nutrition, poverty, overcrowding, poor standard of living.

-Immunocompromised people have more chance than someone who is not

-Ragged cavities.  

    -Breakdown Calcium

    -Causes presence of granuloma

    -Die of damage to lungs & loss of respiratory potential.  

    -Lungs break apart…vomit blood.

Dx of Tb

-X-ray fails to reveal lesions outside lungs & only detect the large ones inside

-Examine Sputum- look for acid fast bacilli; When cultured, it shows thread-like growth.

-Genetic probes   

-Do skin tests:
    -PPD = purified protein derivative

    -Injected under skin, examine 48-72 hours later for raised bump

    -+ result indicates exposure, not tell if have or ever had Tb

Tests associated with TB
1)  Montoux Test

        -Skin test; quantitative and diagnostic test

         -Introduce fixed amt of purified protein derivative (PPD) & measure site of infl. to detect

              if active or not.

2)  Tine Test

        -aka Tuberculine test

         -Skin

         -Not a dx test;  Tells only if been exposed to TB…it may not be active.

         -Will not build up antibodies in negative test individuals

         -If child reacts severely to this test it indicates active TB: do more tests

Culturing Organisms
-Cord Factor Growth - typically seen and indicates that person is suffering from active TB

-Cord factor-sugar called Trahalose.  Pathogenic determinate of TB

    -responsible for growth of organism in cord appearance

    -all other organisms do not grow in this pattern

    -this situation is limited generally to the lungs but it can spread

Miliary Tb
    -Seed like growth of tubercles can grow all over body

    -Late stages of Tb in highly immunocompromised pts.

Prevention of Tb
-Vaccine BCG = Bacillus of Calmette & Guerin.   Attenuated.   Not recommended for use in US except

     in military & high risk ppl.   They become "+" to Tuberculin test.

-High percent of population has been exposed

-People who get vaccine- healthcare workers, people in poor areas, certain countries
-Proper nutrition

-Having homes w/ every room w/ sunlight

     -Key b/c TB is sensitive to heat and light

Tx of Tb
-Combo therapy

-Rifampin (prophylactive treatment) & Iso-nicotinic Hydrazide (INH) (aka Isoniazid)  

   -Some strains of mycobacterium are resistant to isoniazid.

-INH & Ethambutol

-Initially started 1945 w/ streptomycin 

-Emphasize plenty of rest and good nutrition

-Histoplasmosis looks similar to Tb on X-ray

   -Presence of fungi in sputum

   -Similar clinical symptom to Tb

Legionella pneumophila (1976-77)

-Legionaire’s disease

-Important b/c causes pneumonia in young people

History - P.609

-Hotel a/c unit, cooling towers…caused disease

-Rust, aerosol, high Fe content…pyrophosphate needed

-Most people with disease were those who attended Philly conference

-B/C couldn’t ID organism, we didn’t know how to treat it 

-B/C it effected veterans, we thought it was advanced biological warfare from Russia

-Could not establish transmission route at first. Some thought toilet paper or bad alcohol

-Scraped walls, sidewalls, etc. looking for new organisms

Symptoms of Legionaire’s disease

-High Fever(106), exhaustion, weakness

-Pneumonia, damage to lungs, death

McDade

-Made efforts to culture lung biopsy tissue by embryo chicken egg, looking for new organism

-Saw rod shaped, G- bacilli- was first time to see organism

-Koch’s postulates failed in growing organism

-Went to top of hotel to cooling system – found this new organism associated with rust at the top of the  

      cooling tower

-Rust has high Fe content needed pyrophosphate, thought they had new organism

-Now know that it was not the first time that this organism attacked

-After serological testing, organism was matched back to 1943

Facts about organism:

-Summertime pneumonia causing organism

-Major killer in older debilitated people

-Involved with cooling tower aerosol systems

-Waterborne organism

     -Ex.- shower with contaminated water

-Today 6 species recognized – none are as deadly as L. pneumophila

-Can be Cultured with pyrophosphate present in Capnek incubation w/ CO2 in atmosphere 

Tx of Legionella pneumophilia
-Erythromyecin & Rifampin

-B/C of this treatment, low chance of dying of this 

-Prevention: keep cooling towers clean

Haemophilus Influenzae / H. meningitis
-G-  plump rod (bacilli)

-Fastidious to culture

       -Needs:

           X factor…Blood Product Hemin

           V factor…NAD, NADP

     -These need to be present in the media in order to be cultured

     -Satellite phenomenon:  put S. aureus on media, then put 2 dots of H. influenzae on it:  1 by 

             S. aureus, the other on opposite side. After incubation, a colony will grow near the

             S. aureus, but not away from it.

            --This is often used to Dx Haem.

-One of the deadliest organisms in kids under 5 yrs.

-Leading cause of mental retardation

-Meningitis in 6mo. – 2yrs. – can be deadly

*note:  Among adults, Streptococcus pneumoniae is the most common cause of meningitis.

               Mortality is 40%

Transmission of H.influenza
-Droplet route ( deadly meningitis

Tx
-Ampicillin…good against G- (but has shown resistance to this drug)

-If resistance shows, use Chloramphenical

    -Fatal probs:  causes damage to blood cells

  -Without tx, H. infl always fatal

  -Even w/ tx, 30-50% have serious mental retardation & 5% institutionalized cuz of damage to CNS.

Prevention   

-Hib vaccine to prevent meningitis

P.703 Table 24.1

Other Clinical Symptoms of H. infl
-Pneumonia

-Cellulitis

-Epiglottis

   *but none as serious as meningitis

    Listeriosis
     -Meningitis caused by Listeria monocytogenes

         -G+ bacillus

         -Widely distributed in nature

         -Transmission by improperly processed milk, cheese, meat, veget.

         -Leading cause of infection in kidney transplants

         -Can cross placenta

H. aegyptius
-Alexandria Egypt

-Causes pink eye

H. ducreyi
-Soft chancre

-STD

-Painful lesions like herpes and syphyllis lesions

Respiratory Tract Infections P.

Pertussis / whooping cough

-Bordetella pertussis

     -Aerobic, encapsulated, G-, coccobacillus

     -1st isolated in 1906

    (Other bacteria that cause pertussis are B.parapertussis & B.bronchiseptica)

-Has been around long time

-Still cases today in US & much more outside US

-Chinese call it the “cough of 100 days”

-Lack of immunization allows 80% of those exposed get the disease

-Negative publicity has discouraged parents from having kids vaccinated, so the disease has more than  

      doubled in 1980s, & nearly reached 6600 in 1993.

-50% of cases occur in 1st year of life

-Adults who get disease, were not vaccinated, or their immunity has declined.

      -Many adults fail to display the characteristics & so are misdx.  These ppl serve as reservoir to spread 

          the disease.

     -Has 3 stages:  

          1)  Catarrhal stage

                 -Characterized by fever, sneezing, vomiting, and a mild, dry, persistant cough


    -Lasts a week or two

          2)  Paroxysmal(Intensifying stage)


    -Begins as mucus and masses of bacteria fill the airway and immobilize the cilia


    -Strong, sticky, ropelike strings of mucus in the airway elicit violent, paroxysmal coughing.

                 -Cyanosis -bluing of the skin, because too little oxygen gets to the blood.


    -Failure to keep the airway open leads to this


    -Keeping airway open is especially difficult in infants


    -Straining to draw in air gives the characteristic loud “whooping” sound


    -Coughing sieges occur several times a day and cause exhaustion.


    -Sometimes coughing is so severe that it causes hemorrhage, convulsions, and rib fractures


    -Vomiting that usually follows a coughing siege leads to dehydration, nutrient deficiency, and


        electrolyte imbalance – all especially dangerous in infants


    -Lasts one to six weeks

          3)  Convalescent stage


    -Milder coughing can continue for several months before it subsides


    -Secondary infections common at this stage

 Transmission of pertussis
     -Inhaling respiratory droplets

     -The organism colonizes cilia lining the resp. tract 

     -Only active cases are known to shed organisms

     -Don’t invade tissues, nor enter blood

     -Produces an endotoxin, exotoxin and hemagglutinins (surface antigens that attach to the cilia)

          -The toxins destroy the ciliated epi cells.  

 Diagnosis 

     -Whooping cough is diagnose by obtaining organisms from the posterior nasal passages and culturing 

         them on freshly made charcoal-blood agar medium

     -Penicillin added to medium to suppress the growth of other organisms

     -Fluorescent antibody stain can be used for identification

     Treatment
     -Whooping cough treatment includes antitoxin given in early stage

     -Erythromycin to shorten the paroxysmal stage

     -Supportive measures such as suctioning, rehydration, oxygen therapy, and attention to nutrition and 

         electrolyte balance are very important

 Prevention

     -Pertussis vaccine has saved many lives, but it is not entirely safe

     -Vaccination begins with the DTP series at 2 months of age

     -Early immunization important b/c pertussis antibodies do not cross the placenta, so infants have no

         passive immunity to whooping cough.

     -Immunity gradually decreases after vaccination, cannot vaccinate after 7 yrs.

     -Acellular pertussis vaccines are now being used for fourth or fifth vaccination

Cornyebacterium Diptheriae
-Diptheria

-Once feared killer; 100 yrs ago 30-50% died; most under 4yr. old

-Sequelae = adverse signs…common

         -Myocarditis, polyneuritis, 20% abnormalities in cardiac

-G+ rod

-Picket fence, Pallisading Chinese lettering      

-Corneybacterium Diphtherae which is infected w/a prophage carrying an exotoxin producing gene

-Grows well on Tellurite media

     -K2TeO3:  reduction results in formation of black, shiny colonies on the media

-Many still carry in upper resp. tract.  Spread by droplets of resp. secretions

-Infection is 2-4 days after exposure

-Humans are only natural hosts

-Diphtheroids:  cornyebacteria found: nose, throat, nasopharnyx, urinary tract, skin…non-toxin producing

Prevention of C.diptheriae
1)  DPT vaccine

        -Diptheria toxoid     

        -Eliminated diptheria as disease from our society

        -If there are cases, they are in unimmunized ppl or elderly

        -Killed pertussis (whopping cough) bacteria

        -Boosters needed

2)  MMR vaccine

        -Live Rubella

        -Rubeola (measles)           *All these are live

        -Mumps virus           

3)  Hib vaccine

       -Haemophilus Influenzae, type b (Hib)  

       -Above 2 yrs old

       -Polysaccharide protein conjugate

-In early 1940’s - Top 10 causes of death – lots of cases seen

-In early 1970’s – not even mentioned as deadly organism

-Kleb’s Loeffler Bacillus-identification

P.483 Table 17.8  Recommended Immunizations

-Only one type of this vaccine should be given

    -1)DPT Pertisis- whole cell vaccine where formaldehyde modified cells are used and killed

        -Older vaccine with more side effects – brain damage, death, fever, and others at site of injection

        -Pertissis part of vaccine is very dangerous – Table 17.6    

-2)Acellular Pertisis- more recent and has less sideaffects

Symptoms of C.diptheriae

-Massive swelling of throat membrane and throat area

-Necrosis of throat lining & formation of pseudomembrane…leathery flap which could block airway

       -Pseudomembrane ( damaged epi cells, fibrin, & blood cells

              -If removed, leaves raw, bloody area

              -Can block airway & cause suffocation

              -Rarely invade deeper tissue

              -Extreme toxin can spread throughout body…interferes w/ prot. Synthesis…heart, kidney, & n.s.

-Kids:  suffer from suffocation, strangulation w/in 2-3 days of clinical symptoms

Transmission of C.diptheriae
-Air borne; droplet

-von Behring…Passive immunization.  Injection of antitoxin…not 100% effective

Dx of C. diptheriae
 1)  Schick Test

         -Not used much anymore

         -Left arm…inject small amt of antitoxin into skin

         -Right arm…inject Diphtheria into skin

         -Look for Rxn after 3rd, 5th day…look for ??? at site of injection

               1) Determine immunity status against diphtheria 

               2) Allergic status against diptheria toxoid

         -Antibiotic treatment is not successful w/ diptheria, b/c toxin is already present

Tx of C.diptheriae
-Both:

    1)  Antitoxin—to counteract toxins

    2)  Antibiotics—penicillin or erthromycin

Yersinia Pestis
-Deadly plague

-Named after Yersin

-G-, plump rod, Enterobacteriaceae

-Cause deadly pneumonia….near 100% mortality

3 Kinds of Plague
1)Bubonic

2)Septicemic

3)Pneumonic

Transmission
-Old days had prominent outbreaks

   -200 million died over the yrs.

   -Outbreaks assoc. w/ Rats (reservoir) & is carried by the rat flea to humans (accidental host)

        -It’s transmitted into the blood stream when the flea bites.

-Days of plague outbreak- 100% mortality

-People could suffer from bubonic, get treated, and slim chance to get septicemic

Symptoms
-Swelling of lymph node…form Bubo (  Bubonic Plague

    -Lymph couldn’t separate the blood & fluid.  So it was all carried to the blood, causing

      high fever, shock, & death ( Septicemic Plague

    -As organism got into blood, it goes into lungs causing pneumonia (100% mortality)  

        Secondary Pneumonic Plague  

    -Then to primary pneumonia = lungs to lungs.  Direct inhalation of organism; person to person

        -Has 100% mortality rate – spreads very rapidly    

-Secondary pneumonic plague = from Bubonic, Septicemia, Lung pneumonia

-Rats (  Flea (  Human  Bubonic plague (  Septicemic plague (  Lungs pneumonia  ( Primary pneumonic plague
Plague Today
-Zoonosis- animal carried disease

-Plague not eliminated from earth

-# of cases are few, generally seen in hunters, farmers, or others who intrude into colonies of prairie dogs

-Quarrantine should occur and treatment to prevent spread of disease

-cure is Tetracyclin – prophalaxis – prevention and treatment

-Chloramphenicol – used in place of Tetracyclin

Pathogenicity
-Not clearly understood

-Murein toxin and pesticuin – source of organism, deadly course of disease

-Thick capsule- antiphagocytic, plays role in rapid growth and damage to lungs

-No immunity offered for pneumonic plague after recovery nor is vaccine (HAFFKINE) protective

     against pneumonic plague, but vaccine may prevent bubonic or septicemic plagues

-Can also become immune from bubonic/septicemic plague by having it and recovering

-Vaccine used in fear of outbreak in big countries

Klebsiella
-Aka Friedlander bacillus

-Highly capsulated, non-motile Gram neg. rod

-Part of enterobacteriaceae

-K. pneumonia – causes pneumonia; treat w/ penicillin

-Member of normal GI tract, often found in human waste

Transmission
-Droplet rarely; more commonly direct contact

Treatment
-Lobectomy – surgery to lung – people where organism causes cyst or abcess in lung; removed to prevent

  frequent pneumonia

-Aminoglycosides used first

Urinary Tract Infections
-organism known for UTIs in women – the pill is one reason such a high incidence

-the pill increases the pH of urine and vagina, raises opportunity for growth and survival

-2nd reason for high incidence of UTIs in women, plumbing close – go from anal to UT easily

Treatment - 2 Strategies

1) Acidification of urine, high doses of vit. C

2) Methemine mendealate – acidifier in case vit. C doesn’t work

-Antibiotics to treat – Nalidixis acid and nitrofurantoil

General Information
-colifonus – gram negative, lactose fermenters; close relatives of E.Coli, found in GI tract

    (name to Klebsiella

-Pseudomonas – common organism in environment; blue pus formers

   -Difficult to treat, interesting though
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