September 29, 2010

Start of Test 2

Gastrointestinal Viral Diseases – Hepatitis, Rotavirus see Handout from 9/29/10

Rota Virus – only double stranded RNA virus. It's a Reovirus.  Very common in its ability to cause disease, 3-5 Billion cases/year in world; 5-10 Million deaths/year in the world.  Basically released in fecal material. Young children under 5 most susceptible, replicates in intestinal mucosa, causes epithelial ulcerations, leads to severe dehydration & diarrhea.

Enzyme linked immuno Assay (ELISA) used to diagnose.  Stay clean; free from insects & mosquitoes; clean food.  Vaccine available using the antigen obtained from the organism, it can prevent rota virus infection but may not 100% protect them.  Advise to give 1st vaccine 6-12 weeks old but not older than that.  Final vaccine given 32 weeks

Another virus, Norwalk Virus, causes GI upset & diarrhea.  Named by town in Ohio were it originated (Ha ha Gustafson)

All diseases that are GI associated have Diarrhea; if they cannot accept fluids & salts thru mouth they need IV. Mixture 5 NaCl: 4 NaHCo2: 1 Kcl

Hepatitis – about 12 viruses associated with liver but A, B, C, D, E are most prominent

Billirubin doesn't get broken down & Jaundice occurs, also light stool, dark urine

Hep A – single stranded RNA virus, Picorna Virus.  Inflammation of liver, poor digestion, transmitted through fecal/oral route.  Not so much a deadly virus but it is incapacitating. May take 15-40 days incubation.  See Table on handout from 9/29/10.  2 vaccines available: 1 is artificial active immunity. Person given antigen before in contact with Hep A.  2nd vaccine is getting Hep A immunoglobulin which is passive immunization – have mild symptoms but avoid a serious case of Hep A

Hep B – far more serious clinically b/c it's associated with cancer & other deadly issues.  Considered an occupational hazard b/c of contact with vomit, blood, & other body fluids.  Often known as Serum Hepatitis.  It is a double stranded DNA virus, belongs to Hepadnaviridae.  Can be transmitted through the placenta. Can be transmitted through sharing needles, getting tattoos, sexually, blood transfusion.  It's generally seen that Hep B stays in blood forever once acquired.  Symptoms – easy bruising, edema, diarrhea, light stool, dark urine, fatigue.  Can lead to liver cancer & transfer may be needed.  Vaccine available.  Given in a series of 3 shots.  In the past the vaccine was prepared from the killed virus & side effects occurred but today biotechnology has cleaned up the vaccine & reduced side effects.  They've used interferon to treat Hep B, other nucleic acid synthesis inhibitors have been given like Lamivudine & 

Hep C – only about 25 years since it was recognized.  Associated with blood transfusion.  About 10% of people who receive blood transfusion develop Hep C.  referred to as non-A & non-B.  There seems to be more liver transplant cases from Hep C b/c of cirrhosis & liver cancer from Hep C.  It's an RNA virus.  Associated with blood & blood products; occasionally crosses placenta.  No vaccine available

October 5, 2010

GI Viruses, particularly Hepatitis (continued)

Hep D – there's great uncertainty as to what this virus is about.  HDV associated & close association with Hep B, see table for Hep D on 9/29/10 handout.  Hep D is defective RNA virus, associated with chronic liver disease.  Prevention of Hep B simultaneously protects against Hep D

Hep E – new, emerging virus.  Again, see table from 9/29/10 on Hep E.  Causes problems with pregnant women, more deadly for them.  Mortality of Hep E is about 1% but pregnant women with Hep E mortality increases to 20%

Other Hep viruses (F, G, H) ID'd but he didn't say much about them

SYSTEMIC VIRUSES – dengue fever, Yellow fever, Ebola, Marburg New Handout today

Dengue Fever – Break Bone fever b/c of severe bone & joint pain.  Transmitted by mosquitoes A. Albopictus aka Tiger Mosquitoe.  This is an Arbovirus/Togavirus.  Has 1-2 week incubation period.  Symptoms – fever, headache, loss of appetite, nausea, weakness, rash, blood shot eyes.  1st infection is not serious, it's self-limiting but 2nd infection causes hemmorhage & is more serious.  Common in S. American Countries, Asian, African & Southern US has shown some cases.  No vaccine available

Yellow Fever – Flavivirus, mosquitoe associated.  Outbreak during construction of Panama canal & threatened the completion of it.  Yellow fever b/c causes Jaundice/yellowing of skin.  Carlos Finlay & Walter Reed won nobel for understanding the transmission of Yellow fever.  Monkeys are resevoirs for this in tropical areas.  Aedes Aegypti is the mosquito that transmits it.  Max Theiller developed vaccine, he won nobel for this

Ebola – Filovirus (filamentous), well known to be present but we don't know what the natural resevoirs for it.  We've seen 2 outbreaks 1976 & 1995 both in Zaire, Africa.  In 1976 the hemorrhagic fever caused people to bleed to death.  1976 mortality 88%, 1995 mortality 70%.  It's a single stranded RNA virus.  In 1995 learned the mode of transmission = person to person including contacting the bodies of the dead.  Zairean doctors tried to treat some of the people by using immunoglobulins from people who suffered & recovered from Ebola which, according to the doctors, did save some lives

The outbreak in Zaire in 1995 was in the town Kickwit.  

Marburg – First seen in Germany.  Filovirus causing hemorrhages & rash.  Recognized as 1 of the emerging viruses causing human diseases

Other Viruses

Bunya – carried by insect called the sand fly phlebotomus, it is a Phlebovirus

See handout from 10/5/10 for the other viruses

No more on Viruses, next topic will be Bacterial Diseases

Respiratory Bacterial Diseases – Staphylococcus Aureus may also be responsible for diseases in other parts of the body so he'll discuss both.  Stretococcus, Klebsiella, Hemopholus

Histotoxic Bacterial Diseases

GI Tract Bacterial Diseases

1 of the strategies which has been very successful to treat some of these diseases are:


Antibiotics – unlike Antiviral agents there are plenty of antibiotics


Antimicrobial agents


Chloramphenicol


Tetracyclin


Penicillin

Principle Antibacterial Therapy – everyday there are new drugs & old ones are used less.  

· One of the 1st principles is knowing with certainty what bacteria is causing the disease.  

· What is the minimal inhibitory concentration of a drug.  Referred to as MIC

· What is the achievable level of the drug?  This is available from the medical tables from drug companies

· Pharmacological Parameters – what are side effects, interactions with other drugs

· Smallest dose to get the job done is enough

· Resistance to drugs

· Allergic Status

· Use narrow spectrum antibiotic – more focused to specific infection instead of using broad spectrum antibiotic b/c of risk of developing resistance.

October 6, 2010

Antimicrobial Agents / Antimicrobial Chemotherapy.  New handout today.  READ this handout for different Antibiotics used.

Dr. A expects us to know 2 things – Table on pg 2 of 10/6/10 handout shows microbes and the antibiotics that can be produced from them.  Know that Streptomyces is 1 of the major antibiotic producing agents.  Fungi are used but bacteria more.  Know the figure next to this table – figure 13.2 & the 5 actions of how drugs work.  

1. Inhibition of cell wall synthesis

2. Disruption of membrane function

3. Inhibition of protein synthesis

4. Inhibition of nucleic acid synthesis

5. Action as antimetabolites

Streptomyocin can cause hearing loss, damages CN VIII.  Chloramphenicol can cause Gray Syndrome

Staphylococcus (p. 3 handout 10/6/10)

Vancomycin is 1 of only drugs that is treating pneumonias from Staphylococcus

Remember MIC (see above) should be used when using chemotherapy to avoid possible resistance to antibiotics.

Organisms associated with Respiratory tract

May cause problems elsewhere

Staphylococcus – Belongs to Eubacteriales, Gram +, cocci, grape arrangement. The bunches of grapes are called Staphyles which is where name came from.

Staphylococcus Aureus is most common

Staphylococcus Epidermidis

Staphylococcus Saprophytic

See table on p. 4 10/6/10 showing how to differentiate b/n the 3 above

Staphylococcus Aureus forms golden color colonies

Staphylococcus Epidermidis forms chalky white colonies

Staphylococcus Saprophytic forms dull colonies

Staphylococcus Aureus can survive in high temp & thru dessication.  Known as 1 of the most resistant bacteria to physical changes.  Among non-spore forming organisms, Staphylococcus Aureus is the most resistant bacteria of the Staph's & compared to other bacteria it is high on the list as well.

Staphylococcus Aureus produces Coagulase which is responsible for the conversion of fibrinogen (soluble protein) to fibrin (insoluble protein) which makes clot in blood.  Can use coagulase to ID this bacteria.

Staphylococcus Aureus is NOT a member of normal flora but it is transient, sometimes there, sometimes not.  Can be transmitted easily on hands, thru respiratory tract, etc.  Pus formation is 1 of the major symptoms that Staphylococcus Aureus 

Staphylococcus Epidermidis is part of our normal flora.  Under normal circumstances it's non-pathogenic but in some cases can cause cardiac arrest or endocarditis.  In children it can cause Otitis Media (middle ear infections).  Commonly use Amoxacillin for Otitis Media.  Other than that it's not as serious as Staphylococcus Aureus

10/08/10

Staphylococcus Aureus is known for a broad number infections TSS1/TSS2 toxic shock syndrome in 1981 there were tampons (Rely) that were causing TSS1 and TSS2. 

Food poisoning that is a result of a heat stable toxin that is associated with this organism that can withstand 120 degrees for ½ hour.  Leftovers were able to produce toxins that would make whole families sick.  (enterotoxin)

Salmonella entiritis is #1 food poisoning and is mildly heat stable but not a heat stable as staphylococcus.

New emerging staphylococcus aureus known as MRSA written this way because of its ressistance to Methicillin.  Kills more that 20,000 people every year.  It is the most resistant organism against antibiotics that we have know.  1945 penicillin was developed.  90-95% of strains are resistant.  However, vancomycin is still effective but not very effective in the elderly.  

The genetic change for staphylococcus aureus is a change in the enzyme for beta lactamase.  It is an enzyme that will destroy a ring of the penicillin at the beta-lactamase ring.

Staphylococcus A. is a nosocomal infection.

Biological replacement of staphylococcus a. which is non pathogenic is being sought now and there is a developed strain already.  

It is known for pus in dead tissue and hemolytic toxins and co-agulase.  It is also know to produce and enzyme known as staphylokinase with is known to dissolve fibrin clots.  This allows the organism into the tissue.  

Streptococcis pyogenes is similar.  Also streptococcis pneumoniae are streptococcal infections. 

S. pyogenes is called group A beta-hemolytic and is resposible for 95% of streptococcal infections.  Group A refers to the fact that it is in lancefield serogroup.  It is based on the antigenic nature of the bacteria.  It is known as hemolytic because of beta-hemolysis.  If there is a colony of s. pyogenis that has a clear clearing on the dish.  That is beta.  Green shows an alpha from the blood agar plate.  

Lysogeny is where the virus can live inside the bacteria and is common with s. pyogenes.  It is known to form a short crooked filamented  and if you culture a throat you will have a sore throat.  Not normal flora but is found as a  transient bacteria.  

Pharyngitis is most common clinical manifestation.  If it is not treated with antibiotics as a child it can lead to rheumatic fever or bright's disease that are auto-immune diseases and are post-streptoccocal infections.  Ludwig angina is also caused from s. pyogenes.

10/11/10

Streptococcus Pyogenes Continued.

1st Identified by Billroth.  Review Skin conditions on 10/8/10 handout.

Scarlet Fever – rash that appears with red/scarlet color.  Fever associated.  Many years ago it was common in children & as a secondary infection.  Know the 2 tests associated with Scarlett Fever

1. Dick Test – test immunity status.  Involves testing the skin.  Linked to Erythrogenic Toxin so a small amount is injected intradermally & look for inflammatory reaction which if it shows up they do NOT have antibodies & are not safe from Scarlet Fever.

2. Schultz Test – AKA Schultz Charleston Reaction – diagnostic test to see if a rash appears after injection of small amount of anti-toxin against Erythrogenic toxin.  Inject into middle of rash & if a clearing/blanching of rash occurs (+) test

More Clinical conditions of Streptococcus Pyogenes

Tonsillectomy 

Neck pain called Ludwig Angina

Bronchopneumonia accompanied by Bacteremia (FATAL) especially if secondary infections

Empyema – pus in the body cavity

Pleuritis

Skin Eating Streptococcus Pyogenes – came to light about 2000.  Surgery/amputation is only option of stopping the spread of this organism.  1st started in England but now everywhere.

Treatment: Penicillins


if allergic use Cephalosporins or Quinolones.  Quinolones are effective against both gram + & 


gram –

Prevention


Wash hands


avoid close contact b/c droplet transmission & sometimes food born

See Page 2 of 10/8/10 handout for the Constituents of Streptococcus Pyogenes

Random: Aschoff's body is formed in the heart with people who have rheumatic fever

See last page 10/8/10 for other information.

10/15/10

Streptococcal Pneumoniae

Early 1900's 240,000/year died from streptococcal pneumoniae & it was mostly young adults.  Today 60-70,000 die from it and it's mostly older adults.  Reduced # thanks to penicillin.  Used to be called Diplococcus pneumoniae & name changed about 1986.  In vivo it was pus formed & Lancet shape.  In culture it is streptococcal which is why the name changed.  Multiple serotypes (up to 100) but numbers 2, 3 & 9 are deadly b/c they're not susceptible to Penicillin.  Many will have this organism in the upper respiratory tract but it may not be a threat there.  When it moves to LOWER respiratory tract it is harmful.  In LRT it causes consolidation, lesion, pus, death of lung tissue.  

There are some extraordinary defense mechanisms that keep it out of LRT, see last page of 10/8/10 handout.  Also see handout for Predisposing factors for pneumonia and see the “Various diseases caused by Streptococcal pneumoniae”.

Diagnosis of this organism through Lung Puncture Procedure to pull out exudate from lung tissue.  If that exudate has streptococcal Pneumoniae this is a 100% diagnosis b/c as mentioned above, Streptococcal P may be present in the URT but not be causing an infection there..

Symptoms: Deep stabbing pain, spit up blood.

Agent Lobar Pneumonia

Features that are shown with infections

1. Autolysis – use chocolate agar media & you will see a central depression in the plate.

2. Thick Capsule – Negative Staining is used to show the presence of a capsule.  Capsular staining using India Ink.  Stain the organism with Methylene Blue & then use India Ink (dark) on the background & the clearing shows presence of capsule

3. Quellung Test – based on capsulare swelling.  In the presence of homologous antibodies against the capsular antigen cause the capsule to increase many times.  This is used commonly for Serotyping so you can treat accordingly.

Unlike many other streptococci there are no TOXINS or EXOTOXINS (which are present in Streptococcal Pyogenes).  

Two things known to cause antigenicity

1. Capsule is Antiphagocytic

2. Neurominidase

If there is no capsule it is Non-pathogenic.  Also, if it doesn't produce neurominidase it is non-pathogenic.

Dr. Griffith studied the non-capsular organisms and he saw mutations where they'd change to capsulated

Capsulated forms Smooth, wet, shiny, pearly colonies = pathogenic

UnCapsulated forms Rough, dry, irregular colonies = non-pathogenic

Dr. Griffith studied Transformation:  the acceptance of DNA by Rough form colonies to change into a smooth (capsulated) form.  Today Transformation is used abundantly in Microbiology.

In connection with proper diagnosis the URT is typically known to have many Cocci & this is just 1 of them so proper treatment needs to be done.

Two tests are useful for confirmation that the organism is streptococcal pneumoniae.

1. Bile Solubility test - Streptococcal Pneumoniae is soluble in Bile Salts so an unknown organism is added & if it is S.P. It will dissolve.  If it's not SP it will precipitate out

2. Optochin Test – based on the sensitivity to Ethyl Hydro-cupreine Hydrochloride. They use a filter paper soaked in EHCH & if zone of inhibition surrounds the disc this is a + test for Streptococcal Pneumoniae.

Treatment: 1st choice is to use Penicillin.  2nd choice is Cephalosporin or fluoroquinolone

Key is to Prevent it during Respiratory Season (Fall).  There is a polyvalent vaccine for this called Pneumovax

10/19/20

Test 2 – Systemic viruses, antimicrobials, staphylococcus, streptococcus (pyogenes & pneumoniae), klebsiella, pseudomonas, 

New Handout today, Enterobacteriaceae.  Gram – , Rod Shaped, associated with GI Tract

Friedlander Bacillis is known as Klebsiella Pneumoniae

Klebsiela can cause 2 types of infections. 1. Pneumonia 2. Urinary Tract Infections (UTI)

Klebsiela Pneumonia is often confused with Streptococcal Pneumonia but K. Pneumonia can be most serious b/c it's Necrotizing.  He keeps talking about how Klebsiela is Capsulated so that's probably important.  Under predisposing factors we see Nosocomial (hospital acquired).  See handout for other factors.

1 thing you need to know is Primary Lobar Pneumonia can cause an abscess in lungs & may require a lobectomy.

Typically for Gram – bacteria you treat with Ampicillin, carbencillin, cephalothin, chloramphenicol, tretracycline & gentamycin but Klebsiela is RESISTANT to these drugs.  

Therefore, treat Klebsiela with Aminoglycosides


Streptomycin


Tobromycin


Amikacin


Neurtrofurantois (new treatment) is showing some effectiveness

UTI is common clinical condition with Klebsiella, commonly transmitted by oneself by wiping your back to front (poop to pee) in females.

UTI can lead to Acidification of Urine. pH of urine stays acidic to keep microorganisms out but the Pill can increase pH so if you have a UTI it's good to give Nitrofur Anicin or Ascorbic Acid (other acidifiers) to lower pH and stop UTI

Coliforms – known for their ability to ferment Lactose

Done with Klebsiela

Another gram – , rod shaped organism is PSEUDOMONAS which belongs to pseUDOMONAdaceaa

Normally not part of normal flora but can be acquired b/c it's present in soil & water.  Similar to Coliforms.

1 organism of interest to us is psuedomonas Aeruginosa b/c it is 1) the pneumonia causing agent of necrotizing pneumonia 2) Many burn wounds/victims are infected by pseuDOMONAs aeruginosa.  Forms BLUE PUS in the infection.  Many soldiers who are burned have to come back to the US to have hyperbaric chamber treatment which may not be available in the field.  This is a Facultative Parasite not Obligate meaning it can grow outside of a host b/c it developed the faculty to survive without a host.

It is Nosocomial (hospital acquired)

See the handout for Clinical Manifestations

See the handout for Mechanism of Pathogenicity

10/20/10

New Handout today.  Haemophillus, bordatella – Last 2 agents to be included on 2nd Exam

Haemophilus Influenzae – Our Hero b/c known for a long time, mistaken as Influenza agent b/c causes upper respiratory infection & the only thing they could ID was Haemophilus Influenzae but this didn't cause the flu, but Dr. A says it's been clarified that it doesn't cause influenza.  It's gram (–), Rod, and capsulated.  Serious illness in children.  There's a vaccine for it now.

Many species of Haemophilus

· Influenza – causes meningitis, URT infections, others.  Also known as PEFER'S Bacillu.  Two Serotypes A & B.  B is more likely to cause infection.  HiB vaccine recommended for children b/n 6 mo & 2 years.  Chin Test involves the child touching chin to sternum & stiffness can be indicator for meningitis.  1st Line of Drugs is Ampicillin.  Chloramphenicol is more dangerous & used less often b/c can cause Grey Syndrome.  If on Chloramphenicol do a complete blood count (CBC) daily.

· Aegyptius – pink eye

· Ducreyi – STD causes soft Chancre.  It is a Secondary invader of syphallitic lesion

· Suis – animal (pig) pathogen 

· Caniculus – STD in Rabbit

See handout for X & V Designations – Fastidous Nature requires X & V Factors

There is a diagnostic test for Haemophilus Influenzae known as SATELLITE PHENOMENON (TEST)

If an organism is infected with H.I. Next to an organism with Staphylococcus Aureus a big colony grows & an increase in the colony size is a positive test sign.

Bordatella 

we can say this has been successfully managed but care still needs to be taken.  

· Pertussis = Whooping Cough.  Most Controversial vaccine is for Whooping Cough b/c of the side effects: may be responsible for initiation of the disease, not 100% successful.  The vaccine can cause the same effects as the disease itself – brain damage, mental retardation, possibly death.  The vaccine was previously prepared by crude extract from the organism which contained Endotoxins, Lipopolysaccharides & results were discouraging. 60/10,000,000 in US suffered side effects.  In 1974 England stopped using Crude Extract.  Now the new vaccine uses Bio Technology which ID'd more specific antigens without the “junk” from Crude Extract

Bordatella – non-spore, small rod to ovoid, non-motile except B. Bronchiseptica, Gram (–).  See 10/20/10 handout b/c he went over most of the facts on the sheet.

B. Pertussis has 4 phases of disease See Handout

Phase 1 – Capsulated, smooth, wet pearly colonies.  Most pathogenic form.  More prominently seen in Catarrhal State (see handout).  The Whoop is caused by collapse of lungs.

