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Mycobacteriacea Leprae:  Leprosy has been referred to as “Divine Punishment.”  The disease is responsible for disfigurement and can be a cause of death.  The disease can cause much pain and suffering.  Leprosy is referred to as “Hansen’s Disease.”  This is an exception to Koch’s Postulates because it cannot be cultured on a media (nonculturability and no other animal can come down with the disease).  Some animals have been extensively used to study the bacteria. 

Armadillos can suffer from this disease.  Before armadillos, research on the disease has been slow.  

Fear of leprosy is unfounded….The likelihood to get it from casual contact is very small.  It can pass from family member to family member through living together, close contact and sharing food/water.  There is an extended incubation period.  The incubation period is the time period that lapses between acquiring an organism and showing signs/symptoms.

Transmission of leprosy in the US is extremely low.  Cases in the US come from people living elsewhere and migrating to the United States.  It has been reported that leprosy colonies exist in the Gulf and in Hawaii.  In Mississippi on Highway 55, there is a lazar house (similar to sanitoriums).  This is a place where people with leprosy are kept.  One can live an almost normal life with leprosy due to the drugs out there.
Diapsom is a drug used against leprosy.  This is also contingent upon the person practicing good hygiene.  Leprosy is very debilitating.  Patients have chronic pain, secondary infections, social problems, and other.  People can live a relatively happy life with the disease.

This organism grows very “luxuriously” in the human body.  It grows abundantly in the human system.  

Tuberculoid Leprosy:  produces anesthesia (loss of sensation).  These patches are numb to the point where people can’t feel needle pricks.  People can hurt themselves and not even know about it.  

Lepromatous Leprosy:  Deformities occur…Lion face can form (deformity on the face due to leprosy)…Leprosy patients bandage their faces to hide and to prevent further injury to their faces.  
Some countries have special areas for leprosy patients (like India).  Some doctors refuse to take care of leprosy patients.  There are millions of cases of leprosy world wide.  
Diagnosis of Leprosy is via PCR.  See notes for more information.
ENL is an allergic reaction to leprosy drugs.  This is an allergic reaction to released antigenic material.  This can cause anaphylactic shock, profuse bleeding, etc.  People should be kept under close watch when using drugs to treat leprosy.  
The death in leprosy is mostly due to 2nd infections (like pneumonia, gangrene, wound infections, pseudomonas, etc).  These organisms invade the immuno-compromised.  

Neither leprosy nor TB has genetic predisposal; however, close contact (like in families) increases the chances for transmission.
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Review for Micro Test #2
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***Test #2 Micro***
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Diphtheria:  Corynebacterium Diphtheria…Gram + rod-shaped, pallisading bacterium.  It can be grown on Tellurite Media.  Diphtheria is one of the most deadly organisms (historically).  We have brought this under control.  There are less than 5 cases per year in the US with many more in foreign countries.  There has been successful handling of this organism.  This bacterium causes respiratory infection.  

As a disease, Diphtheria is important to our public health efforts.  In the Soviet Union, fundamental public health was ignored and as a result diphtheria rose.  They quit immunizing against Diphtheria and the number of cases and deaths skyrocketed.  Restoring the public health efforts has helped citizens of the former Soviet Union.

Corynebacterium Diptheriae typically grows as pallisading organism.  This means that it grows in colonies that are parallel to one another.  It appears club shaped due to metachromatic granules.  The media used contains tellurium Te2O3.  This organism is + for tellurium reduction.  Tellurium medium changes via reduction into shiny black colonies.  

This organism is found in the upper respiratory tract and urinary tract.  This bacterium undergoes lysogeny.  The DNA of a virus is integrated into the diptherium DNA.  This is called a Beta Prophage.  By itself the Beta Prophage, is non-pathogenic.  When it combines with a host DNA, it becomes a deadly organism and produces a deadly toxin.  This phenomenon of lysogeny is important.  Lysogeny is the major pathogenic determinant of diptherium.  The Beta Prophage attaches to the host cell genome sometimes producing deadly results.  Strep. Pneumonia, Necessaria Gonorrhea, Staph. Aureus, and Diptherium all have lysogenizing phages.  The ability of the organism to cause disease depends on the interaction of the prophage and the bacterium.
Diphtheria as a disease is not a common disease.  50 years or more ago, it caused serious/deadly outbreaks.  In particular, children died of this disease.  The organism is transmitted via the droplet route (airborne).  The droplet gets lodged in the upper respiratory tract.  In a person not immune to diphtheria, this can result in sore throat producing a pseudomembrane.  This is a thick leathery structure.  The pseudomembrane is a flap like structure and is necrotic.  The flap can become loose and can physically block the airway.  This flap like structure can suffocate/strangulate a person (primarily children).  This disease is commonly known as “strangulating disease.”  There is also an inflammation of the throat.  The inflammation can cause narrowing of the airway, further causing problems.  These two are the primary mechanisms of injury.

The toxins can also cause damage to heart and kidney, but death is due to flap, inflammation leading to airway blockage.  Death can ensue in about 3 days after contracting the bacteria.  

Textbook pictures 614 & 615…Club shaped structure and metachromatic granules.  One end appears darker in the pictures (typical of corynebacterium diptheriae).  

The disease has been known by many names: 1). Garratillo (Spanish) 2). Throat Distemper (United Kingdom) 3) Galkotu (India – Organism that Strangulates) 

The treatment is artificial passive therapy.  Antibodies should be injected into the person with the disease.  They should be injected as soon as possible.  Delay increases the risk of death.  The therapy was developed by von Behring.  He won a Nobel Prize due artificial passive therapy.  Antibiotic therapy is of little help.  It is not the microorganism that is responsible for the causative agent of clinical symptoms.  The toxin is responsible for clinical symptoms.  The toxin is an exotoxin.  It has 2 components A & B linked by disulfide bonds.  For the toxin to work, it needs to be separated into A and B forms.  Prevention of the disease is due to triple vaccine (DPT).  This is a combination of antigenic material for Diphtheria, Pertussis and Tetanus.  The “D” component is a toxoid prepared from the exotoxin.  It is given early in life.  DPT is a series of shots with a booster at about 5 years of age.  It is expected that diphtheria immunity will last for life.  This may not be true for pertussis or tetanus.  

Recently, we have seen a small trend for diphtheria in the elderly.  Public health authorities have not recommended new vaccination for the elderly.  These cases  show people immunized over 50 years prior to contracting the disease.

Schick Test (***NBQ***)… Many people showed allergic reaction due to immunization.  This test uses little toxin and little antitoxin against diphtheria toxin.  They would inject into the skin a toxin and look for the signs of inflammation (erythema).  If the site is inflamed and swollen within 24 hours, a person is not immune to diphtheria.  Then if not immune, they would give the person the vaccine.  On the other arm, they give antitoxin or toxoid and they check the site after 72 hours.  If the site is inflamed, the person is allergic to the antitoxin as well as the toxoid.  Today, there is not much need for the test.  The Schick test is not used often today, due to better and safer vaccines.  This test gives immunity status on one arm and allergic reaction on the other arm.  If a person shows a + reaction on toxin injected arm within 24 hours that would indicate that a person is not immune to diphtheria.  If a person does not show any reaction on 3rd day a person is not allergic to the antitoxin.  .

Diphtheria is also called Kleb’s Loeffler Bacillus.  It responds to the hemolytic test.

Chart in notes on # cases of Diphtheria and # Deaths (see handout) – This disease has been brought under control.

***At least 2 NBQ’s on Diphtheria***

Bacillaecea (family): Clostridium bacteria and Bacillus bacteria belong to the family Bacillaecea…Rod shaped, spore forming, Gram + Organisms with 2 genera…Bacillus Family can form endospores.  The family has 2 genera (bacillus and clostridium).

Bacillus: is typically an Aerobic organism.  Bacillus members are more saprophytic.  They live on dead and decaying matter and often are involved in breakdown of dead and decaying matter.  Not all the members are pathogenic.  One of the most important ones is bacillus anthracis (anthrax).  Anthrax is involved in bioterrorism.  This occurred after 9/11.  

Anthrax was an animal disease, but it can be found in humans.  It forms skin lesions.  It can also find its way into the lungs and cause deadly pneumonia.  Terrorists sent envelopes with powder of bacillus anthracis spores.  The spores can become airborne and inhalation of the spores can cause deadly pneumonia.  Bioterrorism can use these spores and airborne transmission to kill the enemy.  Pgs. 690-692 (bacillus anthracis)…pg. 691 shows a skin lesion from spores..pg. 692 talks about spores in nature ***NBQ Anthrax 1 questions***

Bacillus Cereus: is involved with food poisoning
Bacillus Theathermophilus:  Can survive boiling and cause food poisoning – Thermophilic part of Bacillus Genus

Clostridium:  Obligate, Anaerobic Organism…A majority of the species are inhibited by Oxygen.  Some organisms survive oxygen and are known as facultative anaerobes (some can survive some oxygen).  There are 4 important groups: 1). Histotoxic ( Novyi Septicum,. Histolyticum, Soldelli, Fallax) 2). Food Poisoning (Perferinges & C Botulinum 3). Muscular Spasm Causing (C. Tetani) 4). Pseudomembranous Colitis (C. Difficile)
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Clostridium:  Clinically, this bacterium is involved in 4 categories: 1) Histotoxic 2). Food Poisoning 3). Muscular Spasm 4). Pseudomembranous Colitis.  Pseudomembranous Colitis became evident in 1976.

Pseudomembranous Colitis:  Called Clostridium Dificile…This organism is found in the GI tract as a member of the normal flora.  It not normally a disease causing organism.  It can become opportunistic and cause serious problems.  This organism is responsible for pseudomembranous colitis in patients with extensive chemotherapy (using cephalosporin, clindamycin, etc).  These antibiotics destroy microorganisms in the colon and give pseudomembranous colitis a chance to flourish.  This disease is precipitated by use of antibiotic therapy.  This disease is not treatable by ordinary antibiotics for Gram + organisms.  Vancomycin is used to treat pseudomembranous colitis.  

Pseudomembranous Colitis can be painful.  It can cause diarrhea, high fever (up to 106), and dysentery.  Older, debilitated can suffer from this organism.  Diarrhea may cause electrolyte problems.  It can cause megacolon along with perforations of the gut.  This is responsible for bleeding into the peritoneal cavity along with drops in blood pressure and collapse.  Only recently, have we learned about the full effects.  

Younger people can handle this organism better.  Irritable bowel syndrome is an initial symptom along with increased mucus production.  Excessive necrosis of the epithelial layers of the colon are later responsible for bleeding, pain, and possible perforations.

***Questions on National Board regarding use of widespread antibiotic use and PC***
Clostridium Botulinum:  A cause of toxemia…Botulism is a deadly disease and a consequence of production of the most deadly toxin produced by biologic material.  The toxin is so deadly that it has been used by the CIA in the past.  The toxin is a neurotoxin.  The toxin causes paralysis.  The most common source of botulism is home grown improperly stored vegetables in can.  This provides anaerobic conditions that are ideal for growth of the organism and toxin production.

See last page in the handout for conditions associated with botulism….After 8-12 hours the toxin becomes blood borne and causes clinical problems.  The clinical problems are linked to the nervous system.  With time, a person with the disease will show complete paralysis.  The patient will be aware of what is going on.  A person who suffers and recovers will have no residual effects from the toxin.  A person shows complete recovery without permanent damage.  A person should be immediately administered antitoxin therapy (injection of the antibodies against the toxin).  The early the therapy is started, the greater the likelihood of survival.  

The best thing is not to destroy the food, but to use the food to test.  This will aid in the determination of the organism and the amount of antitoxin to give.  Serotypes A, B, E are the most encountered types of Clostridium Botulinism in the US.  There are more than 6 serotypes in the world.  

Antitoxin therapy is artificial passive immunization.  This can save lives against botulism.  Today, botulism is rare.  There are only a few hundreds of cases in the US in a year.  Death is primarily due to paralysis of the respiratory muscles.  

Infantile botulism was recognized in 1976.  It has been associated with honey.  It is customary to feed a child with honey (particularly overseas).  The honey can be linked with spores.  The spores enter the GI tract and make toxins.  This is not as deadly as true botulism; however, a baby will appear lethargic, sleepy, loses ability to suck and swallow.  Hospitalization may be needed.  Floppy/Sloppy baby syndrome is the name of the disease in babies.  The toxin is produced the GI tract and not as deadly as when the toxin itself is consumed.
Wound infection can occur from botulism when spores enter the wound site and produce a toxin.  Mortality is 25% in these wound conditions.  Soil and mud often carry the organism and toxin.  

Botox injections used the toxin from botulism to paralyze muscles and wrinkles.  Dermatologists and plastic surgeons use the injections as a revenue source.
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***Independence Day***
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Clostridium Botulinum:  As a genera, clostridium is known to form spores.  Most clostridiums as a genera produce exotoxins.  

Clostridium Perferingens:  A causative agent of gas gangrene, myometrosis and clostridial cellulitis.  This organism is implicated in wound infections.  

In older, debilitated individuals that suffer from debilitating diseases these bacteria can cause infections of tissues, organs, and organ systems.  Clostridium produce an alpha toxin.  Production of the alpha toxin is a distinguishing characteristic of clostridium perferingens.  This toxin is also found in snake venom.  
The disease is transmitted by injury via wound, laceration with objects laced with spores. During wars and battles, this type of infection is common.  Burning the wound and wound site was a common practice years ago to prevent the infection of clostridium perferingens.  Burning the surface helps to ensure that the spore will be killed.  Today, we use chemical cauterizing agents.  Cauterizing agents are similar to burning.  Today we use tincture iodine, a mixture of alcohol and potassium iodide.  Tincture is a substance that can be corrosive and deadly to tissue.    Keep these chemicals away from the eyes since they are very strong chemical agents.  These agents are caustic/corrosive in nature burning surface tissue.  A deadly tincture includes a mercury mercaptain.  

If the organism is allowed to progress to an infection, 2 types of situations will present: 1. Clostridial Cellulitis 2). Gas Gangrene…Some predisposing factors are injury with a contaminated object, open wounds, and local trauma.  Gas gangrene will present with a deep wound.  Superficial wounds can cause clostridial cellulitis, but wounds deeper than 1 cm are more at risk for gas gangrene.  The onset is gradual (cellulitis)vs. gangrene (rapid).  In gangrene, the wound is deeper and air bubbles (hydrogen bubbles) are formed.  The hydrogen bubbles are produced due to protein breakdown with the bubbles trapped in muscles and fascia.  The wound site will be purple and can produce a cracking sound attributed to gas gangrene.  This situation should not be ignored.  Cellulitis can produce gas that dissipates without the presence of air bubbles, but gangrene can entrap gas and cause an audible sound.  There is a lot of pain.  Thin and dark exudate (cellulitis) vs. bloody, thick and dark (gangrene).  More gas is produced in cellulitis, but more is visible is gangrene & necrosis.  Systemic toxin and toxicity is high with gas gangrene and lower with clostridium cellulitis.  High fever, shock and spread of the toxin (toxemia) along with death can be attributed to gas gangrene.  There is muscle involvement and swelling in gas gangrene and not in cellulitis.  The ability of the organism to produce this toxin is the method of pathogenicity.  Systemic toxicity can cause death
Puerperal fever used to be more common before legal abortion.  Legal abortion has implemented clean, well controlled facilities which has lessened the chances for infection.  80% of puerperal fever is linked with strept. Pyogenes and 20% is linked with clostridium perferingens.  Puerperal fever is a postpartum disease immediately after child birth.  The mother will show a high fever not responding to antibiotic therapy, the assumption will be puerperal fever.  Hysterectomies will then be performed to save the mother.  This is common to poor and underprivileged areas.  Fear of these two diseases is a major reason for hysterectomy (non-elective hysterectomy).
The best thing to do is to surgically remove/debride the tissue.  This removes bacterial cells that produce the toxin.  Chances for survival are better.  The next step if things don’t improve is amputation.  Amputation is required for clostridium perferingens caused gas gangrene more than any other organism.  

***2 NBQ’s on Clostridium Perferingens***

No successful antibiotic is available.  It is not the organism that causes the problem, but the toxin that creates the problem.  Penicillin therapy is adjunctive treatment, not a primary treatment.  Polyvalent antibiotic therapy is used, but not very effective.  The toxin is so spread out in the body that antitoxin therapy is often not effective.  Often the damage is already done so antitoxin therapy is not effective.  
Clostridium Tetanus:  Tetanus is caused by clostridium tetani.  It is known to have spore forming bacterial cells in “dumbbell shaped” with endospore organization at one end.   Tetanus is a disease which is transmitted through wounds.  Deep, dirty dead tissue producing infection which are deadly can be caused by tetani.  Deep wounds (deeper than 1 cm) that can result from objects laced with clostridium tetani (glass, wood, etc.) spores can produce the infection in the body.  Soldiers are at risk for tetanus.  After 7-10 days, the disease can produce muscular spasms.  The spasm can occur in the jaw, and is called “lock jaw.”  The whole body can also spasm and stretch.  The most painful death that one can think of is due to tetanus.  

Pg. 731-732 in textbook…Prevention and treatment of tetanus….Today there are few deaths from tetanus.

The organism is resistant to boiling.  Humans may carry the organism in the GI tract along with horses and cattle.  These spores can get into soil and water.  Sharp objects causing deep puncture wound and deep, dirty dead tissues.  This is the 2nd most deadly toxin (2nd to clostridium botulinum).  The toxin can cause “lock jaw” and then whole body muscular spasm.  The spasms can cause death from respiratory muscle spasm and failure of respiratory system.  The toxin binds to the nerve ending and forces the muscles to spasm.  

The medical history can show of an open wound that within a couple of weeks that can form an abscess. An abscess is the bacteria or spores surrounded by fibrous tissue taking months, weeks or years for the abscess to break with the deadly toxin release.  The toxin travels along the nerve route and reaches the nerve endings.  Theses nerves supply major muscle groups of the body.  Antitoxin therapy is a very important.  This treatment must be started immediately.  A patient should be kept in a dark room and under sedation.  Any activity can make the condition more painful.  

Tracheotomy will help a patient breathe.  Nasogastric feeding will help with nutrition.  Debridement of the wound may be helpful, but not always as important as toxoid therapy.  A toxoid prepared from the toxin can help.  DPT toxoid  is used.  This is the 2nd most deadly toxin.  It is a neurotoxin  Like botulinum, there is no permanent residual damage with complete recovery.    There are different toxoids available and different lengths of immunity.  10 years is the maximum for immunity.  
Inn the past, some people died of vaccination from tetanus, but now these cases are extremely rare.  If a person contract the disease, injections of the toxoid should be given immediately.  

***4-5 “Sure Shot” board questions***   

GI organisms:  Book Chapter of GI Diseases (CH 22)…Anatomy of GI tract (624)….Some deadly organisms are responsible for GI tract problems.  
“Typhoid Mary”: pg. 654…Police has been looking for her.  She was responsible for typhoid outbreak and many deaths.  She was put in jail, ran away and again, later caused deaths.  She disappeared before they caught her.  

Humans carry typhoid and GI tract diseases and are primarily responsible for a majority of GI outbreaks.
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Diarrhea:  One can lose 60 pints of fluid or more within 24 hours and can be due to cholera.  The liquid stools are a result of bad absorption.  Normally, we reabsorb electrolytes.  The volume in the GI tract is so increased and the system is engorged with water and attempts to push all the water out.  This is self-perpetuating once initiated.  It is an allergic reaction.  Under normal circumstances, a person can recover within 3-4 days.  This kind of stimulation will subside and the person can then reabsorb.

Extreme diarrhea is involved with cyclic AMP.  This can cause 25-30 pints loss of fluids and  can cause cardiovascular collapse.  Death and dehydration are brought about this way.  It should be contained as quickly as possible to prevent death.  Hospitals try to replace the loss of salts and fluids at the same pace at which it is lost.  This is a key to saving a life.

Dysentery:  Perforations of the gut (holes in the gut) that can cause bleeding…this can be deadly.  The outcome of this is fresh blood in stool.  Presence of blood in the stool is dysentery.  
Diarrhea and dysentery are two separate things.  People confuse the two things.  Dysentery is fresh blood in the stool.  This indicates ulceration of the gut and severe damage, more so than diarrhea.  

GI Tract Infections:   Food stuff may be altered or host secretions may be altered that have an impact on the gut fluid movement.  Organisms may penetrate the epithelium and penetrate the wall.  This can result in sudden collapse in blood pressure possibly leading to blood transfusion.  Toxins may cause shifts of water and electrolytes (see handout). 

These conditions may spread and cause blood borne infections, septicemia.  This can produce fever.  Not all GI organisms can cause fever, but some do.  The most deadly enteric fever that is typhoid fever.  This is caused by salmonella typhi.  Other conditions are hepatitis, salmonellosis, etc….Fluid replacement at the pace that they are lost is the key!  

Monsoons in Asia (Bangladesh, Indian, etc). will cause hundreds of thousands to have trivial deaths.  Most die because they can’t receive fluids or salts.  They die waiting for care.  The outbreak is so rapid that it becomes difficult for hospitals to keep up.  Cholera cot is a bed that has a hole underneath to view liquid stools underneath (while the patient receives IV of fluids and salts. 
Many foreign tourists will bring their own water to some countries.  It is important to bring water and food in areas of the world where you don’t know the quality of food and water.  Don’t drink unknown water or eat unknown food.  Mexico also has problems with water supply (Montezuma’s revenge).  

E. Coli: One of the strains of E. Coli O157:H7 can be a deadly strain of E. Coli.  It is called traveler’s diarrhea due to many travelers affected.  Every area of the world has a different set of variants of E. Coli.  As you travel, you can be affected by a type that you are not accustomed to (this can cause harm).  O7157:H7 is found is hamburger meat and other foods. This strain can cause death and misery.  It is a coliform, lactose fermenting, gram -, rod shaped organism.  It can have flagella and is motile.  Motility is studied by taking a cube with a soft agar and is stabbed.  The organism if motile (within 24-48 hours) will show cloudiness on both sides of the stab.  This is a common test for motility of microbes.  E. Coli is present everywhere (gut, normal flora, water, milk, soil etc.).  Newborns can often run into E. coli and it can stay in the colon for life.  Unless diseases causing, E. coli in the colon is not harmful.  E. coli makes it difficult for other organisms to settle in the GI tract.  It makes other organisms compete and often lose when competing with E. coli.  Antibiotic therapy can destroy E. coli.  E. Coli can help produce vitamins (vit.B, biotin and other growth factors).  Yogurt and other foods with bacteria (creams, etc). can help to restore the normal flora following long uses of antibiotic therapy.  

This bacteria has been used a “guinea pig” in research.  It helps us to understand molecular biology and genetic systems.  

We have recognized many serotypes.  Enterotoxigenic, enteropathic, enteroinvasive are some forms.  These are responsible for problems.  Serogroups are based on types of antigens (ex. - O serogroup).  Enteroinvasive E. Coli…One of the first organisms a newborn gets is E. coli.  Enteroinvasive can harm newborns.  The problem is that E. Coli has a tremendous ability to change.  It has the ability to resist antibiotics (week to week and hospital to hospital).  In hospital nurseries, you have to have a microbiologist available to help determine proper treatment for newborns with E. coli.  Drug resistance and multiple drug resistance can be common for E. coli.  This can cause a serious problem.  

***Know the O7:157 Strain***

E. coli has also been involved in other neonatal diseases.  Neonatal meningitis, neonatal pneumonia can happen.  This can also happen in adults, but are more common in children.  E. coli can also cause Urinary Tract Infections (along with Klebsiella).  UTI’s are more common in females than males.  The anatomical make-up of females makes females more susceptible.  Females should use toilet paper properly.  

The best antibiotic for treatment of children is Gentamycin.  The trick is to ID or study the sensitivity!  We need a profile of what antibiotics are effective in a particular time.  Gentamycin is known as a life-saving drug for children.  For urinary tract infections, they can be handled by acidifying the urine.  One reason for the decrease in pH is the birth control.  This changes the acid content from 5.5-6.9.  Higher pH allows for growth.  Drink acidic juices with vitamin C (cranberry juice, orange juice, etc).  The juice can work in 2-3 weeks time.  Nalidoxic acid and nitrofurentaoin are drugs that can be used to make the urine more acidic.    
Shigella:  A relative of E. coli.  It can become difficult to distinguish the two.  This is a member of Enterobacteriacae.  Shigella does not:  not a coliform, does not lactose ferment, does not use lysine  or decarboxylase.  The two look very similar under the microscope though.  E. coli produces gas, lactose ferments and is motile vs. Shigella no gas production, does not lactose ferment and is not motile.

Shigella is notorious for causing bacillary dysentery.  There are 4 species.  The most common in the US is S. Sonnei (seen in the northern USA).  S. Flexneri is the second most common and seen is the southern USA.  These are often transmitted through water.  Water main breakages can cause boiling orders to be issued for water. 

Alexander the Great ordered his soldiers not to drink any water unless it was boiled.  This kept his army from getting sick (especially from shigella/shigellosis).  The symptoms are perforations of the gut, massive bleeding, dehydration, rectal burning, abdominal pain, stool with blood, and high fever.
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Shigella:  Bacillary Dysentery – Difficult to distinguish between Shigella and E. Coli.  Both are Gram -.  There are many species of Shigella.  Some are more common in Northern states (Sonnei) vs. Flexneri is more common in the Southern States.  The most common in the US overall is Sonnei.  

Any time a water main breaks, shigella is a common organism that can invade a water source.  Boil this water before you drink for fear of bacillary dysentery.  

Shigella is transmitted by four F’s:  food, flies, fingers, feces.  Very old and very young are most susceptible with the most serious consequences.  The clinical symptoms are (see handout):  perforations of the gut and large intestine, dehydration, mucus and fresh blood in stool (indicators of Shigellosis).  Treatment of shigella is difficult.  Strains show multiple drug resistance.  The organism acquires resistance by close connection with E. Coli.  These organisms (E. Coli and Shigella) can exchange genes and can transfer resistance.  This is why it is resistant to multiple drug resistances. E. Coli and Shigella are in the same area of the body and can interact.  

Salmonella:  ***Numerous Board questions***  Salmonella enteritis or salmonella typhi murium is a gram – rod with flagella (is motile).  This is typical of the genera.  Salmonella Enteritis is the #1 food poisoning agent and not a deadly organism.  It rarely causes death.  There are 100 or more variants/serotypes distributed all over the world.  Chicken and poultry is one of the major sources of salmonella poisoning.  One may not need treatment, but if one does tetracycline and erythromycin should be used.

Salmonella Cholera Suis: is carried by animals: ducklings, baby turtles, and pigs.  They can contaminate water.
Salmonella Typhi: is the most dangerous and deadly form. Typhoid in the US has been controlled.  We have very few cases.  Typhoid has almost been completely eliminated in the US.  The last major typhoid outbreak in the US was 1973.  A large amount of college students gathered on the Florida beaches and spread it via the water. 

Typhoid is housed in the gallbladder.  Salmonella Typhi is generally released by a reservoir, carrier, or permanent carrier.  People can have the disease and not suffer from it (reservoir).  If we can identify the reservoir, we can remove the status by surgically removing the gallbladder or making an incision in the gallbladder and allowing it to heal.  

There was a lady “Typhoid Mary.”  She was a infamous reservoir.  Typhoid Mary was responsible for the death of many people from 1901-1938.  She died from a stroke at age 70.  Her stool was always + for this organism.  Having this organism present, can be a source of infection to others.  Mary changed her name many times (Mary Melon).  There was a police officer who chased her.  She has been linked to killing 1300 people.  Some typhoid outbreaks in the New York area were linked to her.  She performed many jobs were she was involved in food handling (cook in a restaurant)

This organism can be transmitted from water, food or contaminated hands.  This can get into water.  Major features of typhoid are high fever, rose spot rash (petichial rash) and diarrhea.  The fever rises in a stepwise manor.  Death is most likely due to perforations of the gut.  Many other complications can occur like meningitis (due to the organism becoming blood borne – septicemia, thrombophlebitis (clotting or thrombosis), alopecia (loss of hair) and abortion.  Formation of clots in the blood vessels by thrombosis can occur.  

The drug resistance is well known for salmonella typhi.  Ampicillin can be used as an effective drug, but not every strain/serotype will respond to ampicillin treatment.  In such cases, Chloramphenicol is used.  Chloramphenicol is one of the most controversial drugs.  Some species may also be resistive to Chloramphenicol.  Resistance against both of these drugs at the same time has not  been reported!  When all else fails, try Chloramphenicol.  A daily blood count must be checked with Chloramphenicol.  Chloramphenicol may destroy RBC’s.  Chloramphenicol may cause Gray Syndrome (can be deadly).  Many children die in underdeveloped countries where reckless use of Chloramphenicol for trivial infections occur.  
Fluroquinolones likes ciproflaxin have been tried.

Widal Test is a serodiagnositc test for rapid identification from typhoid.  You can ID by culture or send a blood sample for Widal Test.  The antibodies are matched to the antigenic material.  This aids in the ID.

***Widal Test – NBQ***

TAB is a vaccine that is a mixture of salmonella typhi and salmonella paratyphi A and B serotypes.  This vaccine should be used by travelers where salmonella typhi is common.  Some countries require immunization prior to coming there (Bangladesh, India, etc.).  This vaccination is painful.  They give it intramuscularly.  You can have swelling, inflammation and pain.  This vaccine does not giver permanent immunity.  It lasts for about a year. 

Proper hygiene, sanitation, watching what you eat and drink are very important.  Eating properly packaged foods is also important. 
Pathogenicity for salmonella is not fully understood.  It is related to the presence of O antigens.  Some bacteriocin (a group of proteins synthesized by many bacteria with pathogenic/toxic characteristics) produced by this organism may be involved in pathogenic determination.  We don’t know of specific toxins, except for the endotoxin.  Endotoxins are involved with pathogenicity of salmonella.  Endotoxins can be linked with  gram – organisms.  Salmonella produces a very serious endotoxin.

***See handout and know set of clinical symptoms***

Cholecystectomy is a procedure where the gallbladder is given a surgical incision.  This helps in changing the status of a permanent carrier to a non-carrier.  

If a person can survive the first 3 weeks or 21 days, they will recover and be able to live.  The first 21 days are critical.
Helicobacter Pylori:  NOT A MEMBER OF ENTEROBACTERIACAE…Gained attention as an organism linked to stomach ulcer.  A high percentage of people with stomach or peptic ulcers carry the bacteria, Helicobacter Pylori.  There are normal, healthy people without clinical manifestations.  This organism is Gram -.  It has a tremendous ability to survive acidic conditions of the stomach and GI tract.  It can survive as low as pH of 1.5.  The organism counters low pH by producing ammonia.  This is changed to ammonium hydroxide.  This is a strong base.  This combination neutralizes and allows survival.  The excess amount of ammonium hydroxide produced is extremely corrosive and can cause the ulcer.  A high percentage of people with helicobacter pylori have ulcers.  
Tagament can neutralize excess alkali and helps to control further ulcer deterioration.  Proton pump inhibitors as drugs have been recommended like Omeprazole.  Prilozac is a suggested drug that is helpful to produce less acid.  This interaction is not clearly understood.  Metronidazole and tetracycline are antibiotics commonly used.  

Pictures of the organism in handout. This organism has flagella.  Filtration of the GI mucosa can occur.  Peptic gastric ulcers can occur

***1-2 Questions about ulcers and Helicobacter Pylori***
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Vibrio Cholarae:  A short, curved gram – rod.  It is the agent that causes the most deadly dehydrating disease.  This bacteria is a major killer in the world.  Outbreaks have occurred in Mexico and other countries in Central America.  The trend is for the bacteria to move towards the United States.  This organism belongs to a family called Vibrionaceae.  Vibrio Cholarae can cause serious consequences.  The organism is transmitted by flies, food, fingers (human touch), and feces.  During outbreaks, controlling the 4 F’s becomes important.  In a short amount of time (3-4) days, many can come down with this disease.  The disease comes as a shock.  It starts purging diarrhea (aggressive diarrhea).  In a mater of 2-3 days, 20-30 pints of fluids are lost.  A person can pass 20-30 stools per day.  Death is brought about by cardiovascular collapse due to decrease fluids and electrolytes.  A person suffering from this disease presents as very thirsty.  Oral fluid replacement makes them even more miserable.   IV replacement is a better choice. 

They sometimes use a cholera cot.  The cot uses IV replacement of 5:4:1 solution and has an open bottom to track fluids lost.  People can die in some countries where hundreds of thousands come down with cholera very quickly.  

No specific toxins have been associated with cholera.  This bacteria has an endotoxin (characteristic of gram -).  The bacteria also has a cholaragen enterotoxin.
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Antibiotic therapy is generally not effective.  Tetracycline and Erythromycin can be used as adjunctive/supportive therapy.  Primary treatment is with fluid replacement.

John Snow (an epidemiologist) discovered water transmission of the bacteria in England.  Robert Koch discovered/identified the bacteria responsible for the disease.

Travelers may want a cholera vaccine.  This gives immunity for up to a year.  It is not a lifelong immunity.  

Cholera can cause “Rice Water Stool.”    

Asiatic Cholera:  Can kill more than 100,000 people per year worldwide.  There are less than 10 deaths per year in the United States.  Most cases in the United States are due to eating shellfish in the Gulf Coast.  During warm winters, the bacteria can survive in the warm waters and in the shellfish in the Gulf.

Vibrio Vulnificus:  May cause malaise, chills, diarrhea, vomiting and rash.  It is a wound infection causing organism.  This is found is seawater.  This organism can also cause septicemia.  Fever, meningitis can be associated with the organism getting into the blood stream.  The mortality rate is high in septicemia (about 50% or more).  The drugs used are quinolones.  These are new drugs designed to fight gram – organisms.  This organism is halophilic (found in seawater).

Vibrio aglinolyticus:  This causes eye infection and wound infections.  

Vibrio Parapaemolyticus:  Organism is halophilic (found in seawater – salt water loving).  Symptoms include abdominal cramps, nausea, watery diarrhea, and dehydration.
Campylobacter:  Was recognized as a Vibrio Organism, but not any more.  Some microbiologists think it is a major food poisoning organism, but there are many other clinical conditions associated with it.  It has various kinds of species and subspecies.  It is a gram – curved rod.  

Campylobacter fetus (subspecies fetus): Can cause bacterimia, septicemia and thrombophlebitis.  It responsible for abortion in animals and humans.    One of the most common consequences is enteritis.  Some people think that this is a common diarrheal agent.  
Enteritis:  Causes fever, bloody diarrhea, abdominal pain and mimics appendicitis.  E. Coli has also been linked to appendicitis.  Appendicitis is treated with surgical removal of the appendix.  Controversies occur on whether appendicitis is done appropriately for the right set of condition.  Appendicitis untreated can cause peritonitis.  Pain in the Right Lower Quadrant should be checked for appendicitis.  The procedure is not very difficult.  Food, water and infected animals can transmit the bacteria.  Treatment is by erythromycin, and 3rd generation cephalosporins.  Cephalosporins are of 3 generations.  Generation 1 cephalosporin are used in gram + organisms only.  Generation 3 are used for gram -.  Generation 2 are less effective against gram + and more effective against gram -.  

Brucella:  Responsible for Malta fever and undulant fever.  It is gram – cocobacilli.  Brucella was identified a long time ago on an island off Africa (Malta).  It was recognized in 1894 by Dr. Martson.  Dr. Bruce cultivated/cultured it (1st person to do so).  It has many species.  Brucella abortus, Brucella, Melitensis and B. Suis are some species.  Abortus and suis are milk borne organism.

The organism is an occupational hazard to dairy workers and cattle ranchers.  There is a vaccine available for those of high risk.  Food, water, milk can transmit the organism.  It is a major cause of fevers of unknown origin.  It is very difficult to diagnose brucellosis.  The organism is not easily culturable.  The media used in chocolate Agar.  Efforts to identify in blood and bone marrow can be tricky (hides itself in bone marrow).  It can take days to weeks of incubation and sometimes it doesn’t form colonies.  The organism can be unidentifiable.  
Symptoms are changing/undulating (inconsistent pattern) fever, weakness, muscle aches, pain, enlarged lymph nodes, enlarged spleen or liver.  The disease can be chronic and last 20 years or more (in some cases).  

The disease can be separated into acute and chronic phases.  Acute phase may last for a couple weeks.  Chronic phase can last for years.  This disease mimics many other diseases.  Patients in the acute phase may show influenza, malaria, mononucleosis, typhoid, tolereimia, or milliary tuberculosis (formation of small tubercles across the body).  This signs and symptoms confuse researchers.  In the chronic phase, one can see aches and pains along with depression.  In the acute phase, tetracycline and fluoroquinolones should be used, but not more than 2-3 cycles worth.  In the chronic phase, you try to treat by symptomatic relief to make the patient more comfortable.  

Sometimes bone biopsies and other procedures are down to identify the agent.  Brucellosis can show signs of jaundice and hepatitis.  The acute phase can last 3-5 months with the chronic phase lasting years.  The commonly used, effective drug in the chronic phase is trimathoprin methaxazole (also used with toxoplasma).  Also, combination drugs with sulfa can be used.  Most of the other antibiotics cannot be used.  

This bacteria is very difficult to discover and very difficult to treat (it does not respond to some gram – drugs) .  There is a vaccine available for high risk people.  
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GI Tract Organisms:  The family enterobacteriacae are involved with GI tract problems.  E. Coli, Shigella, Salmonella, and Yersinia are members of enterobacteriacae.  

Leptospira Interrogans: Not an enterobacteriacae member…A close relative of syphilis (treponema pallidum).  It is a spirochete, a spiral organism.  It is used to be a member of the same family of treponema pallidum, now it is in the leptospira family.  Domestic animals can transmit this organism to humans (dogs and cats).  This organism is tightly, coiled spiral organism with a hook at one end.  This organism can be found in soil, through dog urine.  This organism can be transmitted to other organisms like cats and rats.  This prefers to grow at neutral or slightly alkaline pH.  It can penetrate mucous membranes or skin when skin is not intact.  

Dogs should not swim in pools, the chlorine may not kill the organism.  Humans also should not swim in rivers, since rivers may contain the organism from animal urine.
This organism is an occupational hazard of people in damp areas or those who dig.  It can occur in wet areas or docks or areas where rodent population is high.  Urine from animals (dogs, cats and rats) can transmit.  Dockworkers are at risk.  The organism can be released into soil and water.  
The organism can penetrate the soft parts of the body and membranes.  It incubates 10-12 days and cause fever.  It can also cause Weil’s disease presenting with jaundice.  Erythromycin is the drug of choice and should be sued as quickly as possible (within 2-3 days).  The disease has also been called by other names by location:  Japan, Australia, etc.  

***NBQ’s—a spiral organism with a hook at one end that can penetrate the skin***

Listeria Monocytogenes:  Not a member of enterobacteriacae!  It is a GI tract disease/organism…This is a gram + rod and prefers to grow at low temperatures.  It undergoes zoonosis. Milk producing animals may carry this.  Milk, milk products, and vegetables can carry this.  This grows at low temperatures 2-15 degrees Celsius.  Low temperatures like the refrigerator can place humans at risk.  This organism can cause bacteremia and septicemia.  The organism can cross the placenta and cause fetal damage.  This organism can cause meningitis in adults.  

***NBQ – Low temperature growth***

Proteus: … members of the family Enterobacteriacea…Gram – Rod shapes..Used with diagnosis of Weil-Felix test and diagnosis of Rickettsial diseases.  

Ammonia smell in children’s diapers and bathrooms can be caused by proteus.  This can be found in urinary tract.  It breaks down urea into ammonia.  This ammonia production is responsible for increasing the pH of urine to a high level.  The damage can be done due to high pH affecting the kidney/nephron.  All members of the proteus family have the ability to produce ammonia in this manner.
Deaminase is an enzyme produced by this bacteria (deaminase +).  The group is also urease +.  The organism also has peritrichous flagella.  The flagella are all over the  bacteria.  The organism shows swarming motility.  Large numbers of cells move in one direction without an explained reason.  The organism is present in the urine.  The visibility of the organism in a test is not present unless the # of cells go past a couple hundred thousand.  Only when the urine is cloudy can you suspect an infection.  To prevent urinary tract infections, drink cranberry juice and Vitamin C juices to lower pH to prevent infection.  The presence of this organism in the urine without apparent cloudiness typically does not present a problem.  When the organism grows and produces cloudiness, a problem will occur.  

Ascending Pyelonephritis is a kidney condition caused by this organism.  The organism ascends upwards from the lower urinary tract areas to the kidney where it causes inflammation and kidney failure.  The movement from lower tract to upper tract occurs because of pilli.  Pilli help attach to the walls of the ureter and help the organism ascend to the kidney.

Kidney stone formation is linked to proteus caused infection in the urinary tract.  The deposition of various minerals including calcium occurs.  Deposition of a seed crystal starts the process.  The seed crystal is called a streuvite.  Streuvite is the seed which initiates kidney stone formation.  Kidney stone formation is strongly suggested and correlated with the bacteria proteus.  There are however cases of kidney stones without having the proteus bacteria, but many cases do have the proteus bacteria.  Kidney stones can be very painful.  Doctors can use lasers to break apart kidney stones.  Before this, they used surgery and medication.  Any proteus has been linked to formation of kidney stones, but mostly Proteus Mirabilis has been linked with kidney stones.
Ammonium hydroxide is produced and is damaging to the nephron causing pyelonephritis.

Proteus Mirabilis is the most antigenic member of the species.  The organism is present in the urinary tract, but can cause pneumonia and meningitis when it moves via the blood to other parts of the body.

Proteus Vulgaris: (non-pathogenic member of this family)…..linked to Weil-Felix test (antigenic similarity to rickettsial diseases)…Rickettsial diseases were discovered by Dr. Rickets and later by Dr. Prowazeki.  .  Proteus Vulgaris has similarity in antigenic composition and was used to help diagnose rickettsial diseases.
Serratia Marcescens:  Another member of the family enterobacteriacae.  This organism can be found in bathrooms, kitchens, and other places.  It appears as red scum in the corners of bathrooms and kitchens.  It forms bright red colonies when cultured.  
In 1976, this organism was thought to be benign.  We now know that it is a serious pathogen and difficult to treat.  The use of various hospital equipment can transmit (catheters, IV’s and other equipment).  The diseases caused by this can occur in many body areas: GI tract, pneumonia, and other areas.  It has multiple drug resistance and is very difficult to treat.  You have to find which antibiotic will be most effective.  Cephalosporin mixed with aminoglycosides is used to protect a person against resistant strains of the organism.  The likelihood of the bacteria to resist  one antibiotic is great, so combination therapy is used.  Combination therapy is important to the treatment.

A killed organism can help generate NSI (non-specific immunity).  For example, the killed cells can be used to generate an aggressive immune response in a benign tumor when injected near the area of grown.  Macrophages are forced to the area and eat the material.  The macrophages can attack the tumor and eat the antigenic material of serratia marcescens and eat tumor cells.  This type of therapy is about 20-25 years old and has been successfully used for benign tumor growth.  It is not used in malignant tumor growth.  This organism was the first identified to generate this treatment of NSI (non specific immunity).  
