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We don’t have many antiviral agents…We have lots vs. bacteria, fungi, etc.
Viruses are self limiting….We have a course of sickness (self-limiting) and then a period of wellness.

Interferon:  A part of the natural ability for the host cell to synthesize (see packet and picture in packet)…Some interferon is always present in host cell…The level that is always in the host cell is called “background interferon”…During infection, the gene is activated and signal is sent to the nucleus to synthesize more interferon.

The host cell may not be able to survive a viral attack.  The interferon produced in the cell leaves and interferon is transmitted to other nearby cells.  This is a unique mechanism, where a large molecule crosses membrane.

The message passed is that there is a possible viral infection.  The response is more interferon produced.  This prepares the cell for viral attack.  The interferon protects the cell by producing AVP.
AVP is antiviral protein produced to block the production of viral proteins.  Interferon initiates the production of AVP to fight the virus by blocking production/replication of the virus.  This process is how the virus is contained.  

***A person is not likely to contract a second virus after having a viral infection, due to the stimulation of AVP which will block the 2nd virus*** This is not true in the immuno-compromised, but is true in the healthy individual…

Interferon is the main factor in the self-limiting factor of viral infections.  Research on this has occurred over past 50 years.  Interferon therapy can now be used in older, debilitated individuals.  Interferon can be used in cancer as an anti-cancer agent. 

Natural sources of interferon (see chart in handout)….Produced by cells of body  (leukocytes, fibroblasts, T lymphocytes, NK cells)…Original cost was 15 billion dollars for a pound of interferon, but today’s advancements using E. Coli through biotechnology produces interferon at a cheaper cost (15 million per pound) .  Human gene was introduced into E. Coli.  

Table in book pg. 219 (8.3) lists products synthesized through biotech by E. Coli (Insulin, HGH, Blood Clotting Factor, Erythropoietin, Interferon, Tumor Necrosis Factor, etc.)

Interferon is NOT an antibody, but it is antiviral…Already present in every cell, but initiation of response is due to viral attack.  Interferon IS NOT virus specific, but a general or broad response (blocks all viruses).   Messages in the virus trigger the reponse in the host cell for production of interferon.  There is a recognition mechanism that works on levels of interferon.  3 genes in the host cell interact (1 gene to recognize, 1 gene to produce, 1 gene to attack).  This is a substrate based interaction.
Know what interferon is, Know the action of defense, the role of biotech in production (E. coli’s role), know natural sources

***May be NBQ’s on interferon***

1st reaction is interferon, after this antibodies provides a secondary response.  Interferon production by the host is a natural way to defense diseases.

Table in handouts

Artificial immunizations (active immunizations) have been one of the most important ways to limit diseases (including viral diseases).  We only have a handful of drugs as antiviral agents, so immunization is important.
See list of Antiviral drugs in handout…Most antiviral drugs are Base Analogs.  Base analogs are similar to nucleic acid bases that block viral replication.
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Pictures of Herpes Lesions

Eczema Herpaticum—skin lesions that can be widespread over the body

Herpes Simplex picture that can produce other secondary infection (picture)

Herpatic whitlow—Herpes lesion on the finger (picture)

Varicella (Chicken Pox) lesion (picture)….

CH 10 in book has basic virus information…See tables on back of handout about virus info (also pg. 270 in textbook)

Herpes is commonly known as “Creeping Virus”…Can cause multiple infections over the course of a lifetime.  It can be hidden in the human system for a lifetime.  The main component of the human system to support growth is the nervous system.  They get into the nervous system through respiratory, GI tract or through skin (integumentary).  The virus leaves in neurons.  Clinical manifestations can show after dormant periods.

There are about 100 types of herpes viruses.  They are relatively large, 2 stranded DNA viruses.  See Chart in the handout on types of herpes virus.

There are 6 types to focus on of Herpes Virus (see handout)

Herpes Simplex:  2 Types (1 & 2)…Type one hits above the belt (face and mouth) vs. Type 2 which is genital (hits below the belt)….Type 2 can be acquired during child birth and can be deadly.  Type 2 is not transmitted congenitally (congenitally means that it is paced through the placenta), but type 2 is passed via birth and the birth canal. 
Varicella Zoster:  Called Chicken pox (varicella) with zoster (shingles)

Cytomegalovirus: A congenital virus that is responsible for many birth defects…It can present as a salivary gland virus.  This is common to humans by about 40 years old.  Some people can get sick from this virus, but many more are exposed to it.  It typically affects the immunocompromised.

Roseolovirus:  Produces Rose colored rash and fever.  It is common to infants.

Lymphocrytpovirus (commonly called Epstein - Barr virus):  Causes Infectious Mononucleosis and Burkitt’s Lymphoma (Jaw Cancer)…Has also been linked to Hodgkin’s Disease & B-Cell Lymphoma

Human Herpes Virus:  Linked to Kaposi’s Sarcoma (a skin cancer found with AIDS patients).  This occurs due to immunocompromised status of AIDS patients.
***May be 5 NBQ’s on Herpes Diseases and Viruses***

Picture in book pg. 598, 599, 600

Herpes viruses hide in neurons.  Herpes Simplex type 1 works above the belt causing fever and blisters vs. herpes simplex type 2 working below the belt.  Herpes Simplex 1 vs. 2 are genetically different.  You can get type 1 below the belt and type 2 above the belt…but in most cases type 1 and 2 are located respectively up high and down low. 

Meningitis and pneumonia within 10 days can occur in a newborn when newborns contract neonatal herpes.  We have less natural births because of fear of congenital diseases due to infected birth canal.  C-section births have increased because of this risk.  

Herpes Simplex1 is often not serious.  Often 80-90% people can have it.  Common symptoms are cold sores.  Vidarabine is a drug used for Herpes Simplex One. (see note packet)
Herpes Simplex 2:  Recurring blisters below belt.  Type 2 is attributed to neonatal herpes that can cause neonatal death.  Outbreaks decrease later in life.  Clinical manifestations appear under times of physical stress, mental stress, etc.  Acyclovir is used to treat the lesions.  Acyclovir does not change a person from + to -, but makes lesions less painful.  

Other Infections are listed in the note packets (ex. Gingivostomatitis, herpes labialis, kertoconjunctivitis, herpes meningioencephalitis, herpes pneumonia, eczema herpeticum, traumatic herpes, herpes gladiatorium, herpetic whitlow).  These can be caused by type 1 or type 2, but mostly type 1.

Varicella Zoster:  “Chicken Pox”...Highly Contagious, Enters through skin, nose, eyes, throat, etc.  Varicella can form rose colored lesions.  Varicella can lead to 2nd infections from S. Aureus.  Varicella and S. Aureus can damage blood vessels…Infection typically occurs in 5-9 years old and during the spring.  An infection in more serious in adults.  People can get chicken pox more than once; however, often times a 2nd infection of chicken pox is mistaken and is actually rickettsial acari (rickettsial pox).
Varicella Zoster: It can produce shingles (zoster).  This form of varicella can occur in older-immunocompromised.  Zoster forms painful lesions that live dormant in ganglia of the nervous system.  Some risk factors are lymphatic cancer, spinal cord trauma & heavy metal poisoning.
Cytomegalovirus:  80% population is +, but the sickness mostly in the immunocompromised.  Adults present with malaise, myalgia, fever, swelling of lymph nodes.  It can cause serious birth defects (growth retardation, brain damage, hearing loss, liver damage, and decreased vision).
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Cytomegalovirus:  Mostly by age 40 people will have antibodies to it.  People are often exposed to it, without serious consequences.  It can go across the placenta.  It can cause birth defects.  There are about 4000 cases per year of CMV causing birth defects.  Some consequences are growth retardation, brain damage, hearing loss, liver damage, & vision damage (pg. 602 textbook).  Can be called salivary gland virus, often times affecting those with impaired immune system.

Mononucleosis:  Often times seen in high school and college students (“kissing disease”).  Mono makes people tired, weak, and depressed.  Acute mono manifests as sore throat with white patches at the back of the throat.  Other symptoms are low grade fever.  It can be confused with typhus, typhoid, and malaria.  There are clinical tests that are run to diagnose mono.  Some people can recover in 6 weeks, but some take longer.  Mono is caused by Epstein Barr Virus.  (pg. 706 & 707 in textbook)

Burkitt’s lymphoma: is also caused by Epstein Barr Virus.  ***Asked about on the Board Exam*** The disease is found mostly in Africa, and in areas where malaria is common.  The blood parasite malaria makes the virus able to cause lymphoma.  Symptoms are tumor of the jaw and organs/viscera (liver, spleen).    This can occur 6 years after initial infection of the Epstein-Barr Virus.  The tumor arises from a single cell, with the immune system unable to deal with the virus.  
***Know major clinical manifestations****

Sickle Cell Anemia can protect a person from malaria.  

Chronic Fatigue Syndrome:  May be linked to herpes virus type 6.  Check for antibodies against herpes type 6.

Nasopharyngeal Carcinoma:  Herpes virus can cause this disease

Gastrointestinal Diseases of Viral Origin:  An important factor is the amounts of electrolytes and fluids in the body.  GI diseases can severely affect fluid and electrolyte values.  GI diseases can damage liver, spleen, pancreas, kidneys and numerous glands.  Common clinical indicator of GI disease would be diarrhea, constipation, cramps, gas, loss of fluids, inability to digest and inability to retain foods, nausea, and electrolyte imbalances.  Restoring fluid and electrolyte balance at the pace at which it is lost is imperative.  If not replaced, people can suffer from cardiovascular collapse.  
The strategy used to help a person with GI problems is to restore fluid and salt balances.  5 grams of Sodium Chloride, 4 grams of Sodium Bicarbonate and 1 gram of potassium Chloride in clean sterile water (1 gram) can be used through an IV in cases where you can’t supplement orally.  Gatorade is useful in cases where patients can take electrolytes orally. Replacement of fluids and salts can save a life.  

Rotavirus:  A member of Reoviruses.  It’s a double stranded RNA virus (rare group of viruses).  The rotavirus is a major killer of children.  There are billions of cases in the world with millions of children suffering.  It’s transmitted from fecal-oral route.  The carrier releases it in fecal matter, and transmission through hand contact, food, water, etc.  It replicates in the intestine and damages the epithelium.  Watery diarrhea within 48 hours is common.  There are more cases in winter time.  There are 3-5 billion cases in the world.  There are 5-10 million deaths of children from it.  1/3 of all children deaths are attributed to the Rotavirus.  ELISA (enzyme linked immuno assay) is a rapid test from the stool samples used to determine presence of the virus.  Prompt fluid replacement and electrolyte replacement is the key.  The # of deaths in the US is much smaller than Asia & Africa.  People can also get this virus from hospital infection (nosocomial infection).  In the US, we have clean water and good disposal of waste, so chances of this are smaller than other less well developed countries. 
Breast milk can protect babies from rotavirus.  A chemical in the breast milk attaches to rotavirus and flushes it out of the system.  Studies have also shown babies feeding from breast milk are more intelligent and less susceptible to diseases.
Picture of Rotavirus in textbook

Norwalk Virus:  Another Reo virus…Not as serious as rotavirus and not as deadly.

Hepatitis:   5 forms (A, B, C, D, E)….pgs. 663, 664, 665, 666, 667 have info on hepatitis…See handout about hepatitis…Unlike Herpes, Hepatitis are not members of the same group of virus, so each one is unique.  See table in the handout about Hepatitis A-E…Some forms are RNA, some are DNA based viruses.  ***Know the table***
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5 Hepatitis Viruses:  


Type A:  Public Health officials have issued warnings on this concerning restaurant and restaurant workers.  It’s referred to as infectious hepatitis.  It is transmitted through oral-fecal route.  There are warnings posted in washrooms in restaurants alarming people about transmission.  Mortality is very low with this virus.  It mostly affects the old, young, and immuno-compromised.  It may take weeks to get back to normal once contracted.  Pale, weakness, lethargy, jaundice (yellowing), eyeballs may change color (yellow) are symptoms.  Travelers to India, Mexico and other less developed countries are at risk.  Food standards in these foreign countries are poor.  There is no real good drug treatment.  A passive immunization involving gamma globulins can be used to help.  This is an example of artificial passive immunization.  This immunization is given to other members in the family to prevent their infection.  Mortality is less than 3%.  

**Know the type of virus (RNA, DNA) and general shape for all hepatitis viruses given in handout

Type B: An enveloped, polyhedral DNA virus.  It’s known as serum hepatitis.  It’s contracted through serum injections, contaminated needles, and homosexuals.  There is also a small chance for saliva transmission.  This virus was mistaken for AIDS before AIDS was discovered.  Living with a B person is not a risk, but engaging in sexual activity and drugs places a person at greater risk.  It’s required by law for all employers to inform employees about Hepatitis B transmission with possible exposure to blood bourne pathogens.  The employer must offer Hepatitis B vaccination.  Hepatitis B is a lifelong disease and can be impossible to get rid off.  Symptoms are high fever, 2nd infections, jaundice, pain, and possibility of liver cancer (80%).  80% of liver cancer patients will have hepatitis B.  These patients will also have chronic liver failure.  A vaccine has been developed, but it’s not very effective (older form of the vaccine).  The vaccine (older form) can cause serum sickness and even contraction of the virus, itself.  Today’s vaccine is a lot better and has greater effectiveness.  Other prevention methods are free condoms and free needles.  Some cities offer these to prevent transmission.  Liver transplants have not been successful to fight HBV associated chronic liver disease.
Type C:  Nearly as important as Hepatitis B.  Type C shows much greater incidence than originally thought.  Carriers don’t know that they have it.  C is transmitted via bodily fluids, injections, needles, and blood transfusion.  Hepatitis C was discovered via blood transfusion problems. Symptoms of liver damage persisted.  They tagged Hepatitis C as non A or non B Hepatitis.  It was later called Hepatitis C.  It can also cause liver damage and liver cancer.  There are tests available for C.
Type D:  D is not very well recognized.  Some associate it with a capsid using the nucleic acid of type B.  Some say that it piggy backs on the type B virus.  It causes disease only in association with type B.  It can cross the placenta in blood. A type B vaccine will also prevent against type D.  A type B vaccine in an expecting mother will prevent type B and D in the fetus.

Type E:  Non A, B, or C virus.  RNA virus, single stranded… classified as Transmission similar to type A.  Type E is dangerous to pregnant women.   Mortality is 1% except in pregnant women where mortality is 20%.  
Respiratory Tract Viral Infections: (CH 21 in the textbook) Upper Respiratory tract is above larynx and lower tract is below the larynx.  The larynx provides a barrier to differentiate the two tracts.  See table in handout on Common Cold, Influenza and Pneumonia.  ***Know the name of viruses and group that it belongs to (see handout) ***

Table 25-3  
Coronavirus (SARS belongs in this class)

***Know major difference between cold, influenza and pneumonia****

Influenza is a major predisposing factor for pneumonia.  Pneumonia is the most serious form of respiratory infection.  Pneumonia can be contracted from mucus and respiratory fluids accumulating in the lungs, usually produced from influenza.

SARS:  Toronto, Canada (SARS outbreak). It hampered international travel to Toronto.  SARS stands for Severe Acute Respiratory Infection.  (pg. 608 textbook)  Another outbreak in China in 2002, but hidden from international community till February 2003.  Severe quarantine restrictions were imposed.  SARS is caused by a coronavirus.  Symptoms of the virus are high fever, dry cough, shortness of breath, and pneumonia.
Hantavirus:  1993 in the US in the 4 Corner region of Arizona, Colorado, Utah, New Mexico.  Cases were found in Indian Reservations.  Tests indicated it wasn’t summer time flu, but hantavirus.  This was called HPS or Hanta Virus Pulmonary Syndrome (severe form of pneumonia).  It’s transmitted to humans from animals (rodents-particularly deer mouse).  Mortality was 60%.  The original name was Muerto Canyon Virus.  Released particles from animal excrement were the cause of disease.  

***NBQ’s on SARS and Hantavirus***
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Influenza:  It comes from the family orthomyxovirus.  The virus is a single stranded RNA enveloped virus (see handout on virus types).  (Pg. 631 textbook)  The flu virus changes rapidly.  Every couple of years a new type will appear from mutations.  Animal flu viruses and human flu viruses can mix together, making the identification and treatment very difficult.  
The Spanish Flu and Swine Flu are types of flu epidemics.  The form of the virus H1N1 killed over 20 million worldwide in 1918-1919.  ½ million Americans people died from Spanish Flu (also called Swine Flu) in 1918-1919.  At that point in time, we didn’t know much about viruses.  The disease was so scary that in 1976 some soldiers died in the US were mistaken for dying from “Swine Flu.”  There was a big scare at Fort Bragg.  President Ford ordered vaccination against the virus (pg. 630 textbook).  

Guillen-Bard Syndrome results in complete paralysis below the waist.  This syndrome occurred as a result of vaccinations to prevent against “Swine Flu.”  The vaccine was prepared in a hurry without proper testing.  It was made of embryonated chicken eggs.  There were numerous lawsuits against pharmaceutical companies producing the vaccine.  

It was commonly thought that the bacterium was responsible for flu symptoms.  This was how hemophilus influenza was named (the bacteria was mistaken for a virus). 
H5N1 is another variant of the virus commonly referred to as “Bird Flu.”  Bird Flu has not been shown to be able to transmit from person to person.  People can be infected from birds with the virus (at this point) from fecal contamination.  The “bird flu” presents with high fever and pneumonia.  Survival once contracting the bird flu isn’t very good.  For example, 3-5 days after incubation period people may die from the “bird flu.” 
Pg. 628-634 textbook

Emerging Viruses – pg. 

In, 1997 Millions of birds were killed in Hong Kong where people died of bird flu.  

See handout on “Keepin Colds & Flu Away from You!...and Others, too!

Influenza is a major predisposing factor for bacterial pneumonia (particularly strept. Pneumoniae and pneumococcus).  Most people that are infected are older, debilitated.  There are approximately 60-70,000 deaths per year due to influenza/strept. pneumoniae.  Flu causes loss of 30 billion dollars per year.  On the average, flu takes 3-4 days per person per year (sick days).  4 Billion is spent of fake remedies & symptomatic relief.  

Amantodine & Inteferon:  Drugs that can help with the virus.  Amantodine may prevent entry into the body, while interferon can help with symptoms. 

Older people should get a flu shot and a vaccination against strept. Pneumoniae.  The vaccine given is not the same every year.  The CDC Bureau of Epidemiology predicts the virus that will be present in a particular year.  They use the last cases of flu from the previous year as a guideline.  There is some trial and error to this process.  Typically, the vaccine is ready by September/October for use (primary season for flu is October-March).  
Respiratory Disease season occurs because of greater proximity to infected people indoors.  In summer, the chances of influenza are smaller.  The best advice is to drink plenty of fluids and get plenty of rest once infected.  
RSV (Respiratory Suncytial Virus):  Serious in infants.  A pneumonia type of virus.  You can prevent the spread to children by not taking them into crowded areas.
ARD:  Acute Respiratory Disease…This is an adenovirus.

Neurologic Viruses:  Types: 1). Polio 2). Rabies 3). Encephalitis
Polio:  Polio is under control.  The development of a vaccine and administration of the vaccine has been extremely important.  Polio is an enteric Virus (getting into GI tract).  Back in the day only 1% showed crippling affects from polio.  Today’s number of those crippled from polio is even smaller.  The virus can be from water, food, milk, & close contact.  A majority of the people are immunized against it, so we don’t get sick from it.  Only 1% of the non-immunized people exposed to the virus actually show crippling effects or neurological effects.  The virus has 5 distinct phases 1). Entry 2). Elimentary 3). Lymphatic 4). Viramic 5).  Paralytic Neurologic Phase (destroys motor cortex as the virus gets lodged in the brain – leaves muscles in a permanently relaxed state).  The crippling effect is from the neurological phase leaving the muscles in a relaxed state.  
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Ebola virus:  High mortality rate (can be up to 88%).   There were 2 major outbreaks in Zaire.  It’s puzzling to microbiologists because they believe the virus is hiding and disappears.  They cannot predict the reappearance of the disease.   Right now, the only continent to have it is Africa.  It is believed that the primitive living conditions were a factor of the disease.  People from the area were not allowed to leave.  Researchers were the only ones allowed to enter the area.  The outbreak stemmed from people attending the funeral of a dead body containing the virus.  The family members became the next set of victims.  The African tradition of getting close to the dead body helped transmit the disease.  The CDC asked the government to impose a restriction that no one could get close to the body at funerals and that the bodies are disposed of appropriately.  This meant that graves had to be dug at least 6 feet deep.  This depth leaves little chance for transmission.  This was how they brought the epidemic under control.

Sudan had an outbreak.  The mortality rate was over 51%.  

Researchers suspect an animal from tropical areas (monkeys or apes), but they have not found a positive animal as of yet (no current reservoir).  Pg. 708 in textbook…

There were some isolated cases outside those 2 areas, but those cases have been isolated.  The disease causes hemorrhages.  The organs “blow up.”  The person bleeds to death.
Researchers found a new case of ebola in an infected nurse.  Doctors from Zaire took the antibodies & blood from a person who recovered from ebola and transfuse it into the nurse to keep her from death due to a high mortality rate.  The transfusion worked and she was able to survive.  There appears to be some immunity after recovery, but it is not fully understood.

There was a case in the US at a research institute where infected monkeys were transferred to the US for experiments.  The monkeys were killed to stop the spread.

Marburg Virus:  An emerging virus.
See handout for other viruses

Skin Viruses:  Small pox, Measles, Rubella

New Handout (Last Handout for this exam)
Small Pox: Transmitted through air and food.  It is relatively large in size. It’s a Linear double stranded DNA virus.  Edward Jenner use artificial active immunization using cowpox (attenuated form the virus).  Attenuation is a term where the organism is not killed, but changed in such a way that it loses pathogenicity or disease killing ability.   The organism will still have antigenicity.  Cowpox can cause crippling, brain damage, blindness, deafness, and organ damage.
The Cowpox virus (vaccinia) is an attenuated form of small pox.  It’s attenuated through natural means by growing in an alternate host (cows).  Repeated growth in cows changed the virus to reproduce in cows over humans.  

Pictures of Small Pox in packet….small pox can disfigure and leave permanent scars.  
The last case of small pox was 1948…..Varidilation procedure (in notes)..Edward Jenner (in notes)…

Monkey pox is a related disease seen in monkeys (caused by a similar pox virus).

Molluscum Contagiosum:  A rash that appears on face and other places.  There is greater frequency in AIDS patients. A DNA virus related to small pox.  
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Warts:  Are caused by human papilloma virus (HPV).  There has been a link between warts and malignant tumors.  There is a vaccine HPV.  It is recommended for females.  The vaccine decreases the risk for cancer in females.  The vaccine has been approved by the FDA.  The cost is roughly $350-400.  

Warts can be transmitted by sexual contact (penis, vagina, perianal).  Genital Warts are known as Condyloma Acuminata.  This wart may cause cervical cancer.  The diagnosis is by immunofluoresence or ELISA treatment.
Pictures of Warts in handouts and books

Wart treatment by frozen carbon dioxide or liquid nitrogen.  Other chemicals are also used.

5 leading causes of STD’s:  Warts is the #2 STD.

The incidence of warts is increasing.  Warts are a DNA virus.  Warts have circular double stranded DNA and are un-enveloped. Double stranded DNA will integrate with the host and can be life long problems.  Shapes and Sizes of Virus Chart 10.2….See handout on warts.

Measles:  2 kinds: Rubeola & Morbillivius (paramyxo).  Both kinds are airborne.  Measles is common in poor countries without immunization available.  Poor nutrition in these countries is also a risk factor.  During measles epidemics, the people are more susceptible to 2nd infections.  About 300,000 people die from measles (mostly children) or infections stemming from compromised immune functioning due to measles.  Rarely, it may cause encephalitis.  Sub-acute sclerosing encephalitis is a rare but deadly disease that can occur from measles.  

Pictures of patients with measles….The patients will have red rash with white lesions.  The lesion is called Koplik Sports (often in the mouth).  The Koplik Spot indicates the measles.

There is no treatment.  MMR vaccine during childhood decreases the chances for contracting measles.

German Measles:  A form of Rubella.  Rubella is different than Rubeola.   This is an RNA virus transmitted through air and close contact.  It is generally not a serious condition.  About 30% of females in the US enter childbearing without defenses against measles.  There is a higher chance of transmission from across the placenta to the baby in mothers that have not been vaccinated.  Rubella shots are given to mothers preparing to have babies.  The shot must be administered at least 3 months prior to getting pregnant.  Spring time and early summer are the times of the year where rubella cases increase.  

Mumps:  Paramyxovirus…Attacks oropharyngeal region and gets into salivary gland and sometimes meninges and testes.  The parotid gland can swell (a hallmark of mumps).  The MMR vaccine can help prevent against this.  See handout for more info.

Roseola:  Herpes 6 is the cause.  Droplet transmission and air born transmission is the mechanism.  The virus does cause rose colored rash.  

Bacterial Diseases – New topic

Antibiotics treat the multiplication by interfering with various metabolic processes/steps.  Pgs. 356 in textbook…

***Know the uses of various drugs, the mechanisms how they bring about that effect, and some side effects***

Excessive use of tetracycline can cause mottling of teeth and bones.

Black hairy tongue can be from metranidazole.  
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***Microbiology 1 exam next Wednesday 6/6/07***
Respiratory Tract Bacterial Infections:  pg. 610 in textbook (know the parts of the respiratory tract)


Some Organisms to know:  Staph. Aureus, Strept. Pneumoniae, Klebsiella Legionella, Pseudomonas Haemophilus,

Staphylococcus Aureus:  Responsible for a variety of infections and diseases (including those in the respiratory tract).  Staph Aureus can form golden colonies on media.  It is present almost everywhere.  It is well know to cause “trivial infections.”  Staph Aureus is the most resistant bacteria to antibiotics.  

MRSA—Methicillin Resistant Staph Aureus.  This strain is very resistive to antibiotics.  Typically, doctors will try vancomycin; however, some individual colonies are resistant to vancomycin.  If the bacterium is resistant to vancomycin, then there aren’t other treatment options (can be deadly).
Staph is typically Gram + cocci arranged in grape like bunches.  Gram + with a fresh culture, but older cultures can be gram -.  Staph Aureus will ferment a sugar called manittol.  Staph Aureus can survive high salt concentrations (tolerant to salt).  Manito Salt agar media is then used to grow the bacteria in the lab.

The bacteria can produce coagulase.  This converts fibrinogen into fibrin.  Fibrin in insoluble vs. fibrinogen is soluble.  The conversion of blood from liquid to semi-solid (clot) is due to coagulase, thus the bacteria is coagulase +.  The bacteria breaks blood cells (hemolytic).  

Diagnostic Feature of Staph Aureus—see back of handout 

Staph Aureus is referred to as a transient agent (comes and goes).  Staph Aureus is the leading cause of iatrogenic infection.  This infection produces a lot of pus.  
Book pictures of impetigo 553…Pictures of Carbuncle and Furuncles….

Conditions:  Staph. Aureus can cause osteomyelitis in bones.  This mostly affects children in areas of poor sanitary conditions.  Osteomyelitis weakens and degrades the bones. (See list of conditions caused by Stash. Aureus)…Pneumonia is a 2nd agent of staph. Aureus.  Pneumonia is more deadly following a staph aureus infection…Scalded Skin Syndrome affects the skin and breaks down the defense the skin produces from the external environment.  The skin is degraded by a dermal toxin that degrades the granular layer of skin…Staph Aureus can produce toxic shock syndrome.  Women during menstruation can get toxic shock presenting with high fever.  Toxic Shock can be from tampons. The tampons were responsible for laceration of vaginal wall.  These lacerations increased susceptibility to Staph. Aureus infections.  The infections are still a concern, but the problem was first understood in 1981.   
Toxic Shock Toxin is an Exotoxin.  It’s a pyrotoxin (fever producing) and hemolytic.  

Food Poisoning:  A risk from Staph Aureus.  The exotoxin (enterotoxin) can survive in heat environments.  The enterotoxin is heat stable.  The toxin affects the GI tract (enteric tract).  In a couple of hours, enough toxin can be produced to get many people sick.  A major causes of food poisoning are Staph Aureus and Salmonella.  The toxin produced and left in the food is the disease causing agent.  The toxin can survive 120 degrees Celsius for over ½ hour.  
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***Staph Aureus material will end the material for exam #1***

Staph Aureus:  This is one of the most resistant bacteria.  We do not have a good antibiotic for MRSA (methicillin resistant staph aureus).    Staph can break down red blood cells (hemolysins).  Hyaluronidase breaks down tissue components hyaluronic acid.  Hyaluronidase loosens the tissue.  This allows the bacteria to spread deeper and deeper into the body.  Hyaluronidase is known as the “spreading factor.”

Exfoliative Toxins:  Known as Ritter’s Disease.  Breaks down tissues of the skin (dermonecrosis)
Fibrinolysin (Staphylokinase):  An enzyme that dissolves clots.  This helps staph spread into deeper tissues.  The enzyme is the exact opposite of coagulase (which helps form clots).
See chart for explanation of toxins and enzymes

***4-5 Questions will be on the board exam from this material***

Prevention of staph aureus is due to good hygiene.  The bacterium is very resistant to both chemicals and heat.  Tincture Iodine can be used to clean the body surface to prevent staph aureus infection prior to surgery.  

Staph Epidermidis:  A relative of Staph Aureus.  We can find it on the human skin as a normal flora.  Staph Epidermidis can be confused for Staph Aureus (same Gram Stain, shape, etc.).  Staph Epidermidis does not use mannitol as a sugar, low salt tolerance, has no hemolytic toxin, does not use coagulase (coagulase -), is a member of the normal flora of skin, and forms chalky white colonies.  Staph Epidermidis can cause endocarditis in cardiac surgery infection and otitis media (middle ear infections)

***Know how epidermidis compares to staph aureus – see chart***

Staph Epidermidis is not as resistant to penicillin as staph aureus.  Doctors may try erythromycin for Staph Epidermidis.  Erythromycin is one of the safest antibiotics.  It has less serious side affects than other antibiotics.  

