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Yersinia pestis
I. PLAGUE

a. Yes, it is still there but mostly in wild animals

i. SYLVATIC PLAGUE seen in wild animals (such as PRAIRIE DOGS!!!!!!!! Watch out for the prairie dogs) – NOT A ZOONOSIS, is only an animal disease

b. Isolated human cases have been seen mostly in hunters, farmers, native Americans on reservations

c. Domestic rat control is one way that plague has been reduced

d. History

e. Yersin identified organism around 1896 during an outbreak of plague in Asia

i. Saw domestic rats and humans died at the same time during this outbreak

ii. Occurred in high numbers in the past

iii. High mortality

1. Mortality caused by pneumonia via this organism is almost 100%

iv. The last outbreak in the U.S. in 1925: 125,000 died in San Francisco Bay Area

v. More than 200 million people have died since plague has been identified (disease that has killed the most people) 

vi. TRANSMISSION: Rat fleas caused disease in rats initially, and they looked for an alternate warm-blooded host when most of the rats died.

II. General characteristicis

a. Enterobacteriaecae

b. Zoonosis (from animals to humans)

c. Epizootic

d. Gram negative rod

e. Relatively short

f. Highly pathogenic

III. Bubonic Plague

a. Responsible for swelling/inflammation of lymph node

i. Formed a NODE/BUBO in armpit/groin area

ii. Bubonic bubo is formed – so referred to as a BUBONIC PLAGUE 

1. Hemorrhages darken the skin…so was called BLACK DEATH

IV. Septicemic plague

a. When borne by the circulatory system, causes most hemorrhagic necrosis in all parts of the body

i. Meninges & pneumonia

b. Into circulation via the lymph

V. Pneumonic plague

a. Involves the lungs

b. This form has almost 100% mortality***

c. TRANSMISSION: airborne (droplet)

i. Person ( Person: Primary Plague Pneumonia

ii. But if a person had bubonic, septicemic, and then pneumonic, is termed: Secondary Plague Pneumonia

d. This is when a large number of people died of plague

e. ***Has killed more individuals than any other disease

VI. Today, there are isolated cases and are treated quickly – most cases through animals

VII. DIAGNOSIS

a. Fluorescent Antibody Test from agent in lungs or sputum

b. Clinical features

VIII. PATHOGENICITY – many factors

a. Murein factors – protein that has 2 units

i. Toxin A: 240,000 daltons

ii. Toxin B: 120,000 daltons

b. Bacteriocin – pesticin

c. Co-agulase

d. Fibrolytic toxin

e. *organism survives in macrophages

IX. TREATMENT AND PREVENTION:

a. Streptomycin

b. Tetracycline

c. Sometimes, combined therapy is needed or used

d. Sulfas not to be used

e. Control of domestic rats, hygiene, and sanitation has reduced incidence and prevalence

f. Vaccination available!!!!

i. Haffkine Vaccine

ii. Used only as needed but not 100% effective

Tues 10/27/09 & Wed 10/28/09
Corynebacterium diphtheriae – cause Diphtheria
I. General info

a. Less than 5 cases/year in U.S., but was one of the most feared diseases

b. Not completely eliminated

II. Organism

a. Club-shaped

b. Gram-positive bacilli

c. Palisading bacteria (Chinese lettering-like appearance)

d. Cells contain metachromatic granules

e. Black shiny colonies on tellurite media – used for diagnosis

f. Fount in URT and urinary tract, skin etc.

g. Has a lysogenized phage, and together with bacteria it determines pathogenicity

i. Bacteria & virus only becomes pathogenic when they combine and take over the host DNA in a lysogenized state = LYSOGENY

1. Bacteria or the virus alone/independent of each other are NOT pathogenic….only when they combine, they are pathogenic

III. Transmission

a. Droplet transmission, food, milk, close contact

IV. Infection 

a. Begins 2-4 days after acquired

b. Upper respiratory tract – throat/pharynx

c. Necrosis & fibrin combine to form a thick leathery structure = pseudomembrane
i. Pseudomembrane can cause suffocation and death

1. Death also caused by inflammation of the throat

2. Occurs quickly

ii. Toxins produced by this can cause damage to heart, kidneys, CNS 

iii. * DEATH IS PRIMARILY BY CHOKING/BLOCKAGE OF AIRWAY, NOT BY DAMAGE TO HEART/KIDNEYS/CNS

V. Treatment

a. Artificial passive therapy 

b. antitoxin therapy started immediately will save a life

c. Antibiotic therapy is only secondary and used ERYTHROMYCIN or CLINDAMYCIN

VI. Prevention

a. Vaccine: DPT (Diphtheria, Tetanus, Pertussis), a triple vaccine

i. D component uses a toxoid (=something that is produced from an exotoxin & has been changed to no longer cause the disease but it iniates the production of antibodies) ***NBQ*** for toxoid definition

ii. Given during childhood

iii. Gives lifelong immunity

VII. Schick Test

a. Used in the past to determine immunity status and hypersensitivity of a person to toxoid injection

VIII. Pathogenic determinant:

a. An exotoxin w/ 2 components A and B which are linked by  DISULFIDE bond
Tuberculosis – caused by mycobacterium tuberculosis

I. General info

a. In 1900, was 2nd leading cause of death in U.S.

b. Today, b/t 5,000 and 10,000 die

c. Many AIDS patients die from tuberculosis

i. **BUT #1 CAUSE OF DEATH IN AIDS PATIENTS IS PNEUMOCYSTIS JERUVICI**

d. Sanatorium – people suffering with TB were kept here to recover. There were waiting lists to get in. _____________. Provided with clean air, health, good food. Commonly seen in 1960s.

e. Primary wage earner usually came down with it. Young and old got it.

f. 1945: Dr. Waksman developed STREPTOMYCIN, which was effective against TB

i. From 1945 on, there was a sudden decrease in TB
ii. TODAY, there are more drugs available for TB

g. “Rich man’s disease”

h. Strong predisposition with POVERTY (b/c they cannot meet nutritional needs, cannot afford sanatoriums, cannot afford drugs)

II. Organism

a. Major genera characterized by a unique cell wall

b. Cell wall lacks teichoic acid

c. Like gram negative, but has a thick mycolic acid layer with waxes and glycolipids

d. Cell wall is impervious (impenetrable) to major stains (gram etc)

i. Thus special steaming methods are used to force carbol fuchsin in which is retained upon washing with acid-alcohol

ii. The cells appear bright red/pink and thus are ACID FAST

1. Acid fastness (being positive to Ziehl-Neelson procedure) is an important feature

e. Cells can survive in macrophages which is an important pathogenic mechanism

f. Sensitive to oxygen, to drying, to the sun

III. Tuberculosis

a. Acquired by inhalation of a droplet forms

b. Active TB = lesions in lungs. Symptomatic (coughing)

c. Inactive TB = do a Tuberculin Test (see in notes)

d. Many recover but do not suffer from serious consequences

e. However, many predisposed suffer from TB and die

i. Also, known as phthisis, consumption

f. Pediatric TB – can be very serious. Can treat with antibiotic.

IV. Symptoms

a. Weight loss, Night sweats, Cough, Spitting of blood, Chest pain

b. Organism survives in macrophages

c. Formation of granulomas at various other sites – liver, spleen, kidney, etc = MILIARY TB
d. Granulomas can keep the organism walled off for years – sometimes decades

e. When host’s resistance is low, the organism can invade blood vessels etc

f. Today AIDS victims are major victims.

g. TUBERCLES: 

i. allergic granulomas 

ii. on x-ray, these appear as central destruction – caseous appearance 

iii. TB of spinal column causes fusion of vertebrae

V. Diagnosis

a. Tuberculin Test (not really for diagnosis; just to see if person has been exposed to organism & has antibodies against it)
i.  A Positive test = have been exposed to organism, NOT active TB, granuloma formation (organism has been contained), protected against re-infection for up to 1 year

ii. For scanning the population for indicating exposure to organism and presence of antibodies

iii. Does not show whether or not person is suffering from active TB 

b. Mantoux Test
i. A quantitative diagnostic test for a person that has been shown to have acid fast organism in sputum

ii. A skin test – sophisticated (4 needle pricks)
iii. Extent of reaction shows active TB

VI. Transmission

a. Droplet route

VII. Treatment

a. Combination therapy

i. INH – isonicotinic acid + rifampin (aka riampicin) – common INH

ii. Isoniazid is another name for INH ethambutol + INH 

iii. The purpose of combination therapy is 2 fold:

1. To make sure that we are providing the appropriate drug to kill/contain organism
2. To make sure that the organism does not develop a resistance to the drug
b. Another combination streptomycin (1945) was 1st anti-TB drug

i. Inhibits RNA synthesis in prokaryotes (e.g. prevents Transcription: DNA ( RNA)
1. So was thought to be a magic bullet (but later found that it caused urinary tract infections)
c. PAS also has anti-TB capabilities
d. The purpose of combination therapy:
e. Today, many drugs are available

f. “Rich Man’s Disease”

i. In the past, sanatoriums – fresh clean air on hill 
1. Station w/ a lot of rest was very helpful in curing

VIII.  Prevention

a. VACCINE: BCG – Bacillus calmette guerin
i. Uses killed cells

ii. Not a routine in U.S., but commonly used in many other countries

iii. Good only when predisposing factors are eliminated (e.g. poverty, nutrition, overall health)

IX. Other species of mycobacterium
a. *very rich in lipids, mycolic acid, and waxes = MAKE CELL WALL IMPENETRABLE (to drugs, stains)

b. M. tuberculosis – our main hero

i. SECOND MOST COMMON TO SURVIVE IN HUMAN TISSUE

c. M. avium – intracellulare (MAC complex)

i. **MOST FEARED**

ii. Kills AIDS patients

d. M. bovis

i. Transmitted via milk

e. M. fortuitum complex

f. M. kansasii

g. M. leprae – leprosy (=Hansen’s disease)

i. MOST COMMONLY SURVIVES IN HUMAN TISSUE

h. M. marinum

i. M. ulcerans

Mycobacterium leprae – Leprosy/Hansen’s disease
I. General info

a. Similar to m. tuberculosis

b. Used to be considered a result of divine punishment

c. M.L. cannot be cultured on any media

i. And for that reason it is considered as an exception to Koch’s postulates (***NBQ***)
d. IN ARMADILLOS, M.L. CAUSES SIMILAR DISEASE!!!!

e. ***M.L. grows most abundantly than any other organism in human system***

f. The disease has declined over the years and remains in Angola, Brazil, India, Indonesia, Burma, Nepal, Niger

II. Transmission

a. Extended contact w/ lepers.

i. Some don’t know when was the last time they had contact with a leper

b. Incubation can be very long (years and even decades)

c. Organism grows in macrophages

d. Has a long division cycle (12 days)

III. Clinical manifestation

a. 2 forms

i. Tuberculoid/anesthetic form: areas lose pigment and sensitization

1. Lepers can injure themselves b/c they can’t feel some areas of their body

ii. Lepromatous /nodular form: show granuloma, large disfiguring lepromas are formed

1. Involvement of mucous membrane of nose results in Lion Face

b. The only organism that destroys peripheral tissue, skin, and mucous membranes. 

c. Organism has predilection for colder parts of the body

d. Slowly deforms hands/feet, some surgery and training can help

e. The cause of death in leprosy is usually the secondary invader

IV. Diagnosis

a. PCR (Polymerase Chain Rxn, also used for AIDS/HIV) 
b. Acid fast organism in lesions
c. Positive lepromin test
i. Analogous to tuberculin test 
ii. A skin test to determine whether or not a person has been exposed to organism

V. Treatment – sulfur-containing compounds
a. Diamino-diphenyl sulfone

b. Dapsone

c. Clofazimine

d. Rifampin

e. Treated people can live an almost normal life
f. NO VACCINE AVAILABLE
VI. ENL = Erythema Nodosum Leprosum

a. Upon treatment of leprosy, the organism is killed and a patient can be allergic to the released antigenic material. This allergic rxn is ‘ENL’

Fri 10/30

Pseudomonas

I. General characteristics:

a. Gram negative rod

b. Size: .5 micrometers – 1.5-3.0 micrometers

c. Difficult to distinguish fm e. coli
d. Coliforms

e. Abundant in soil and water

f. Degradative cycle

g. Found on skin and saliva

h. Facultative parasite

i. Normally, pseudomonas is a saprophyte (break down biological material), but turns into a parasite when given the opportunity

i. None of the species is obligate parasite

j. Opportunist

k. Most feared – most common

l. Nosocomial – hospital-acquired

m. Difficult to treat

n. Often fatal

o. Blue pus forming

i. The # of cases have risen and are on the rise b/c increase in # of susceptible individuals

p. Be sure to have carpet cleaned frequently to reduce growth of pseudomonas aeruginosa!!!!!!

II. Pre-disposing factors

a. Malignancies

b. Chronic uremia

c. Cystic fibrosis

d. Liver disease

e. Immunosuppressive therapy

f. Burn patients

g. Cancer therapy

h. Hospital devices: IV catheters, respiratory support machines

III. Clinical manifestations of PSEUDOMONAS AERUGINOSA
a. Bacteremia/Septicemia
i. Endocarditis

ii. Respiratory infections: necrotizing pneumonia (serious, seen in the debilitated)

iii. Urinary tract infections

iv. Musculoskeletal infections (bone)

v. CNS infections (nosocomial)

vi. Wound infections 

vii. Skin infections

viii. Pediatric infections (diarrhea)

ix. Burn infections

1. *More burn victims die of infections caused pseudomonas than die from the burn itself

2. Population used to be 10% 65 years old or more vs. Now, 14-15%

IV. Mechanism of pathogenicity – organism is well-equipped against protective mechanisms of humans

a. Slime layer

b. Extotoxins – exotoxin A (necrosis)

c. Proteolytic factor

d. Leukocidin

e. Hydrocyanic acid (person turns blue due to damage of respiratory system)

f. Hemolytic factor

g. Lipase, Lecithinase (breaks down lecithin), Elastase (breaks down protein)

i. Clostridium produces also produces lecithinase (an alpha toxin)

V. Therapy

a. Carbenicillin

b. Ticarcilin

c. quinalones

d. **HIGH resistance to drug therapy

e. **Resistant to disinfecting agents

VI. Genetic Engineering – Biotechnology

a. Oil degrading (role in decreasing pollution/cleaning up environment)

i. E.g. Valdez in Alaska 1986, the biggest oil tanker disaster: killed millions of animals, ruined natural beauty, 

ii. Pseudomonas played a role in cleaning up the spill
Clostridium

I. Species that cause human diseases

a. Botulinum – food toxemia (NOT an infection)
i. **PRODUCES MOST DEADLY TOXIN

b. Tetani – causes spasm

i. PRODUCES 2ND MOST DEADLY TOXIN

c. Perfringens – food toxemia, histotoxic infection, cellulities, gangrene

i. PRODUCES ALPHA TOXIN (found in snake venom)

d. Difficile – pseudomembranous colitis (1976)

i. Relatively new

ii. Present in GI tract

iii. If the person who carries this organism is undergoing antibiotic therapy (e.g. clindamycin) focused in treating gram negative bacteria (which is prominent in GI tract), this gives an opportunity for C. difficile to grow here. As it grows, this causes infection of lining (colitis).

1. Clindamycin creates this situation.

2. Vancomycin can then be used to treat pseudomembranous colitis.

e. Fallax – histotoxic infection, cellulities, gangrene

II. General info

a. Member of bacillaceae

i. Bacillus is another spore-forming organism that is also a member of bacillaceae.

1. E.g. Bacillius anthracis. ( anthrax can be involved with bioterrorism, causes respiratory infections. Produces toxins.
2. Robert Koch used b. anthracis to form Koch’s Postulates

3. Bacillus is AEROBIC vs. Clostridium is ANAEROBIC

b. Spore-forming

c. Gram positive

d. Produce toxins

e. Anaerobic – prefer to grow in absence of O2 because O2 can be deadly to them.

Wed 11/4/09
Clostridrium handout

I. General info

a. Family: bacillaceae

b. Rod-shaped

c. Spore-forming

d. Gram positive

e. Has 2 genera

i. Bacillus: aerobic

1. Rod-shaped, spore former

2. B. anthracis: anthrax agent

ii. Clostridium: anaerobic (obligate)

1. Rod-shaped, spore former

2. Most species are obligate anaerobes

3. Some species are sachharolytic

4. Produce acid and gas from carbohydrates

5. Proteolytic

f. Most disease causing clostridium are exo-toxin producers

g. Present in soil and intestinal tract of man/animals

II. Diseases caused by Clostridia
a. Histotoxic clostridia

i. Species include

1. C. perfringes

2. C. novyi

3. C. septicum

4. C. histolyticum

5. C. soldelli

6. C. fallax

b. Food poisoning

i. Species include

1. C. perfringens

2. C. botulinum – cause botulism

c. Muscular spasm

i. C. tetani – causes tetanus

d. Pseudomembranous colitis

i. Caused by c. difficile

e. SEE TABLE ON P. 3

III. Table on front page: SOFT TISSUE INFECTIONS

a. Clostridial cellulitis
i. Local trauma or surgery are predisposing factors

ii. More superficial wound

iii. Aerobic conditions

iv. Gradual onset

v. Mild pain

vi. Thin, dark exudate

vii. More gas produced, but because infection is superficial, the gas dissipates and escapes
viii. No muscle involvement

ix. Moderate swelling

x. Not likely to lead to systemic toxicity

xi. Toxins not as strong – no alpha toxins
b. Myonecrosis gas gangrene
i. Same predisposing factors

ii. Deeper wound is involved

iii. Anaerobic conditions

iv. Acute onset

v. Marked pain

vi. Marked swelling

vii. Thick, dark blood exudate

viii. Produces less gas, but gas cannot escape as easily as in cellulitis

1. Can see gas bubbles trapped in muscles and in fascia

ix. Can lead to systemic toxicity (e.g. puerperal fever/childbed fever)
x. 20% of puerperal fever/childbed fever linked to clostridium

1. 80% linked to strep. Pyogenes

xi. Produces strong toxins – alpha toxin, snake venom, lecithinase
IV. Major Clostridial Diseases

a. Infantile botulism = Floppy baby syndrome

i. Don’t know how you people do things here, but in India it is tradition for the first food of the baby to have a drop of honey. 

ii. Honey associated 

1. 10% of honey jars positive for botulism spores

iii. Spores germinate and produce toxin

iv. Baby becomes lethargic and loses ability to suck and swallow

v. Hospitalization is needed

vi. Death is rare

b. Gas gangrene ***NBQ*** Dr. Anand doubts that you cannot expect 1 or 2 questions from this material on the board exam.
i. Mixed infection

1. Caused by c. perfringens 80-90%

2. Also by, C. novyi

ii. Can see gas bubble, hear the crackle and pop of gas

iii. Foul odor 

iv. Blackening of skin

v. High fever, shock, & rapid spread

vi. Toxemia and DEATH IS POSSIBLE

vii. Treatment:

1. Amputation or toher surgicial procedures used

2. Debriment: scoop the infected tissue and expose the area to hyperbaric oxygen

3. Antibiotics not usually helpful

viii. Common in diabetes and illegal/improper abortion

c. Tetanus

i. Caused by: c. tetani

1. C. tetani has a terminal spore, which can be present on all kinds of objects

a. Any open wound deeper than 1 cm ( a possibility that person has acquired clostridial spores

2. These spores can be saved in an abscess (a protective fibrous layer is formed to contain the spores)

a. Spores will germinate and generate an exotoxin, which is the 2nd most deadly toxin (is a neurotoxin)

b. Spores are resistant to boiling

c. This toxin can travel along the nerve route and eventually leaches nerve endings ( causes muscular spasm

ii. LOCK JAW – MOST PAINFUL DEATH

1. Lock jaw is one of the earliest symptoms

iii. Deep dirty wounds are predisposing factor
iv.  Horses, cattle, and even humans carry in GI tract

v. Pathogenic mechanism
1. Any break in skin can cause it.

2. Puncture wounds, once in dead tissue it can produce 2nd most deadly toxin
3. Muscular spasm

4. 1st signs are lock jaw followed by generalized spasm

5. Toxin binds to synaptosomes

6. Death due to failure of respiratory muscles

vi. Prevention:

1. Vaccine: DPT (Diphtheria, Pertussis, Tetanus)

a. Uses tetanus toxoid

vii. Treatment:

1. Nerve Ending Antitoxin Therapy: direct injection of antibodies into person w/ tetanus
a. Must be initiated immediately
b. Neutralizes spasmotoxin and perhaps save a life

2. Muscle Relaxants – do not do anything to the toxin. Just relieve the symptoms. Person should be on complete rest (prevent overactivity – diazepam), nasogastric feeding, tracheostomy

d. Tetanus neonotarum

i. Raw stump of umbilical cord

ii. Some poor practices, during child birth

iii. In some countries, kill 10% of neonates

e. Botulism
i. Neurotoxin & paralytic toxin
ii. Symptoms usually appear w/in 12-24 hours

iii. If a person shows that he or she has the symptoms, one must also look for the other people that ate the same food. Whether they have symptoms or not, they should be treated as if they have botulism.
iv. Symptoms (similar to stroke)

1. Ptosis

2. Diplopia

3. Pupillary abnormalities

4. Blurred vision

5. External opthalmoparesis

v. *no memory loss after recovery

vi. *chances are great is a person lives through the episode if the toxin is caught in time

vii. Antibiotic therapy is of no value. Simply provided for adjunct therapy.

viii. Guanidine – HCl: Respiratory help

ix. No permanent residual effects

x. No vaccine available

Tues 11/10/09

I. What is diarrhea

a. A disturbance of intestinal motility and absorption which, once and when started by whatever means may become self perpetuating as a disease though the production of dehydration and profound cellular disturbances which in turn favor the continuing passage of liquid stools

i. Alterationg of food stuff or host secretions into end products which affect gut fluid movement

ii. May penetrate epithelium and ulcerate the wall (perforate – holes)

iii. May elaborate toxins that may cause large shifts of water and electrolytes

b. Many serious and non-serious diarrheal disorders

c. May produce fever – enteric fever, hepatitis-jaundice, perforations (ulcerations), dystentery – fresh blood in stool

a. Dehydration can result in cardiovascular collapse

i. Treatment: rehydration

1. Use clean water

2. Mineral/electrolytes (e.g. Gatorade)

3. If the person does not accept Gatorade, need intravenous rehydration

a. Use sterile vile of 5:4:1 :: NaCl: NaHCO3: KCl

ii. Typhoid Fever - **MOST DEADLY ENTERIC DISEASE/FEVER**

1. If someone should ask you what is the most deadly enteric disease/fever, you should say Typhoid Fever.

iii. Cholera - **MOST DEHYDRATING DISEASE**

1. If someone should as you a question, “what is the most dehydrating disease?”, you should say Cholera!

II. Few More Important GI-Tract Pathogens

a. Escherichia coli

i. Deadly variant: 0157:H7

ii. General characteristics:

1. Gram negative

2. Rod

3. Lactose fermenting

4. Enterobacteriaceae
iii. Causes TRAVELER’S DIARRHEA (Montezuma’s revenge, Delhi Belly)

iv. Pathogenicity:

1. Carries a plasmid

2. Shows conjugation

3. Rapidly develops a drug resistance

4. Very versatile: can attack many parts of the body (urinary tract, meninges, wounds, reproductive parts, lungs, skinc

a. causes bacteremia, especially in immunocompromised individuals

5. *Exchanges genes w/ more deadly shigella

a. *It is primarily the gene exchange which has changed this non-pathogenic member of GI tract into a deadly bacteria
b. Shigella
i. General characteristics
1. G-ve, rod
2. Non-lactose fermenter
3. Enterobacteriaceae
ii. Causes DEADLY BACILLARY DYSENTERY
iii. Transmission: animals carry (chimps, gorillas are reservoir)
1. Main transmitters – (“4 Fs”): food, flies, feces, fingers
iv. Individual affected: very young and very old, daycare centers
v. Boiling of water prevents
vi. Treatment: FLUOROQUINOLONES or TRIMETHOPRIM SULFAMETHAXOZOLE
c. Salmonella

i. General characteristics

1. G-ve, rod

2. Motile

3. Many species

4. enterobacteriaceae

ii. Carry O antigens: present on surface of organism. Helpful in identification of organism

iii. 3 species (***NBQ***)
1. S. enteritidis = S. typhimurium

a. Entercolitis

b. **#1 FOOD POISONING AGENT

c. Death is rare

2. S. choleraesuis
a. Transmission: swine pathogens, ducklings, baby turtles

b. Dr. Anand hates to see people run over baby turtles. Dr. Anand stops his car and puts to the side of the road or he waits for them to pass

i. It is not worth to put in a box and bring home

3. S. typhi
a. **Major deadly salmonella

b. Rare in U.S. today

c. Typhoid fever: **MOST DEADLY enteric fever

d. Transmission:

i. Raw shell fish

ii. Veggies

iii. Fruit

iv. Food, water

e. Clincial manifestations

i. Causes SEPTICEMIA, GI INFECTIONS

ii. Kills in 3 weeks or shows recovery

iii. Step-wise fever

iv. Rose-spot rash = petechial rash

v. Sometimes: meningitis, thrombophlebitis, abortion, alopecia (hair loss)

vi. Perforations of the gut/loss of blood pressure

1. This can is the primary cause of death

f. Treatment:

i. Should be quarantined

ii. Fluoroquinolones (ciproflaxin) used

iii. For deadly cases, use CHLORAMPHENICOL
g. Diagnosis:

i. Widal Test: serodiagnostic test to ID organism in fecal material/urine

h. Prevention:

i. TAB vaccine (**NBQ**)– foreign travel

1. Prepared from killed organism

2. Painful! 

i. ***READ ABOUT TYPHOID MARY!*** 
i. The Saga of Typhoid Mary
1. Chased by police and put behind bars because she was a major carrier of this organism

2. Mary Mallon was her name but she did not use her name many times.

3. Died due to stroke, not due to typhoid

4. She was recognized as what we call as Typhoid Mary

5. The organism was present in the gahl bladder

6. Cholesectectomy: incision in gahl bladder that triggers an aggressive response against organism. Changes person from typhoid carrier to non-typhoid carrier

a. Not done in the U.S.

b. Not 100% successful

7. “This story is so interesting.”

d. Helicobacter pylori (formerly camphylobacter pylori)

i. First cultured in 1982
ii. Survives very acidic conditions by producing ammonia from urea

iii. Colonizes in gastric mucosa

iv. Causes stomach ulcers/peptic ulcers

1. 4 million in USA suffer

2. 70-90% carry this organism

3. 95% patients show duodenal ulcers & 95% w/ gastric ulcer

v. Treatment: 

1. TAGAMENT controls but does not cure the ulcers

2. OMEPRAZOLE (proton pump inhibitor)

3. Plus METRONIDAZOLE, TETRACYCLINE 

III. Major GI tract associated bacterial diseases (Table on 2nd page)

a. Asiatic cholera
i. Caused by: vibrio cholerae, which is a member of vibrionaeceae

ii. Gram negative, curved rod

iii. After 2-5 days, would suffer from severe diarrhea (KNOW SYMPTOMS***)

1. Mucus in stool (Rice water stool)

2. “Going to the bathroom 30 times in 2 days in really horrible”

3. Cardiovascular collapse

4. Sudden loss of water and electrolytes

5. Dehydration

6. Collapse

7. Shock and death occur w/o treatment

iv. Produce enterotoxin

1. Cholarogen: a toxic protein

v. Endotoxin contributes to pathogenicity

vi. Seen in India and Bangladesh

1. Impossible for hospitals to manage because so many people come down with the disease

2. Many patients die as they wait for CHOLERA COT:

a. Cholera cot: cot they lie on to get rehydrated with electrolytes/minerals

vii. Antibiotic treatment is of NO VALUE

viii. One of the most rapidly spreading epidemics

b. Brucellosis (***NBQ***)

i. COMPLEX!!!! Here we go…

ii. Malta fever, Undulant fever (=fever of unknown origin)

1. President Reagan and Gorbachev had their first summit in Malta. It resulted in much less fear coming from Russia.

2. Malta is a beautiful island where these 2 leaders decided to meet. It was the first major meeting between these 2 leaders. This has nothing to do with Malta fever.

iii. Species

1. B. abortus: most common organism that causes human brucellosis 

2. B. suis: associated w/ swine

3. B. melitensis: associated w/ goat

4. B. neotomae: cattle

iv. Gram negative, coccobacilli shape, member of brucellaeceae

v. Brucellosis is an occupational hazard for Cattle ranchers & veterinarians

vi. Brucellergin Test: (similar to tuberculin test), antigen from brucella is injected into skin 

vii. Difficult to culture organism

viii. Symptoms – similar to influenze, malaria, typhoid fever, mononucleosis, tularemia, miliary tuberculosis; difficult to diagnose

1. General discomfort, weakness, muscle aches/pains, high temperature late in day & falling at night (a good indicator), enlarged lymph nodes, spleen and liver involvement

2. Depression (could be confused for a psychological problem)

ix. Difficult to treat because is NOT SENSITIVE TO USUAL GRAM NEGATIVE ORGANISMS.

1. EFFECTIVE TREATMENT: TRIMETHOPRIM in combination w/ METHAXOZOLE.

2. For chronic cases, should use no more than 2 courses of TETRACYLCINE

x. Bruce Martons

xi. VACCINE available for HIGH RISK people (cattle ranchers, veterinarians)

c. Gastroenteritis
i. Camphylobacter fetus (subspecies jejuni)

1. G-ve, curved rods

2. Symptoms: abdominal pain, diarrhea, fever, bloody stools

ii. Vibrio parahaemolyticus
1. West coast

2. Sushi

3. Halophilic (salt-loving)

4. Symptoms: Abdominal pain, diarrhea, fever, bloody stools
iii. Vibrio vulnificus

1. Symptoms

a. Malaise, chills, diarrhea, vomiting, rash in some cases

iv. V. kanamyciticus: associated w/ wound infection
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v. Yersinia enterocolitica

1. Gram negative

2. Coccobacillus

3. Symptoms

a. Abdominal pain, diarrhea, chills, vomiting, JAUNDICE, possible convulsions, weight loss

SIDE NOTE: appendix is associated w/ GI tract; therefore, appendicitis may develop as a result of GI infection (=pain in lower right quadrant of stomach)

Appendix is removed to avoid bursting of appendix

E. COLI (most common), CAMPHYLOBACTER, YERSINIA, SALMONELLA are the bacteria mostly associated w/ appendicitis.
d. Pseudomembranous colitis

i. Agent: clostridium difficile

ii. G+ve, rod (the only gram positive in this table)
iii. Symptoms: fever, diarrhea

e. Salmonellosis (gastroenteritis)

i. Agent: salmonella typhimurium, s. enteritidis

ii. G-ve, rod

iii. Symptoms: abdominal pain, diarrhea, DIZZINESS, fever, headache, nausea, vomiting, POOR APPETITE

f. Shigellosis (bacillary dysentery)

i. Agent: shigella boydii, dysenteriae, flexneri, sonnei
ii. G-ve, rod

iii. Abdominal pain, diarrhea, fever, general discomfort, STOOLS CONTAINING MUCUS, BLOOD, & PUS (“RED CURRANT JELLY” APPEARANCE), RECTAL BURNING, dehydration

iv. Massive bleeding & perforations of large intestine

g. Traveler’s Diarrhea

i. Agent: enterotoxin producing E. COLI strains; sometimes salmonella & shigella

ii. G-ve rod

iii. Symptoms: ab pain, diarrhea, dehydration, nausea, chills, vomiting, JAUNDICE, convulsions, WEIGHT LOSS

h. Typhoid fever

i. Agent: salmonella typhi

ii. G-ve rod

iii. Symptoms: abdominal distension, constipation, rising fever, headache, loss of appetite, nausea, vomiting, diarrhea, ROSE SPOTS (rash) on abdomen

iv. INFLAMMATION OF GALL BLADDER, PERFORATION OF SMALL INTESTINE, INTESTINAL BLEEDING, PNEUMONIA

i. Weil’s Disease

i. Agent: Leptospira interrogans

1. A spirochete: is spiral and has a hook! present at one end (***NBQ***)

ii. Causes spirochetal jaundice and leptospirosis

LEPTOSPIRA  = dog worm

I. No matter how much you love your dog, do not go swimming w/ them
a. Leptospira is found in dog urine

II. Every country has a unique species of leptospira

a. L. australis

i. Canefield fever

ii. Pomona fever

iii. Autumnal fever

iv. 7-day fever

v. Fort Bragg Fever

b. L. pyrogenes

i. Hasami fever

ii. Canefield fever

c. MOST IMPORTANT is L. INTERROGANS, which causes 2 diseases

i. Infectious or Leptospiral Jaundice (WEIL’S DISEASE)

ii. Kidney infection

III. Leptospira interrogans (earlier = L. ictheremorrhagiae)

a. Spirochaete

b. A zoonosis (associated w/ animals)

i. Carried by wild and domestic animals

ii. Cats and rats (kidneys carry this), dogs, cattle, pigs, moles, horses, bats
c. Member of leptospiraceae

d. Spiral w/ a hook! at one end (***NBQ***)
e. Culturable on serum containing media or in embryonated chicken eggs

f. Can survive in water (neutral or slightly alkaline)

IV. Several other names: Hasami Fever, Nanu Kayami Fever

V. Transmission:

a. Mostly contact w/ animal urine
b. Broken skin, sometimes inhalation, mucous membranes
c. Can penetrate soles and palm’s soft parts

d. Organism survives in wet soils, water (neutral or slightly alkaline) for months

e. Swine’s urine contact causes swine herd’s disease

f. Occupational hazard for people working in damp areas, rice fields, docks (where rats exist)

g. In U.S., DOGS are a source of leptospirosis

VI. 10-12 days incubation, fever, recovery in 2-3 weeks

VII. 3 important clinical situations
a. 2 phases

i. Acute phase

1. Bacteremia (common), CSF carriers, headache, chills, fever, stiff neck, cutaneous hyperesthesia

2. Lasts 3-30 days, then organism disappears….but next phase begins

ii. Immune Phase

1.  CNS symptoms – aseptic meningitis
b. Weil’s Disease – SHOWS JAUNDICE
i. Hepatic involvement – significant liver damge
ii. 25% of leptospirosis patients develop this

iii. Fever (Fort Bragg Fever)

iv. Widespread hemorrhages

v. Treatment: ERYTHROMYCIN w/in 2-3 days of onset

vi. Avoid swimming with dogs in pool, which can be a threat

c. Kidney infections (dog germ)

i. Water borne

ii. Enters through soft tissue areas

VIII. Prevention: Vaccination of pets

IX. Treatment: Penicillin

LISTERIA MONOCYTOGENES

I. General characteristics

a. G +ve, rod (bacilli)

b. Prefers low temperature (refrigeration temp)

i. Milk products, cheese are worthy of your knowledge

c. Carried by dairy products (milk, cheese), meat, vegetables

d. Can go across placent

II. Deadly organism

III. Can go across placenta – may cause fetal damage

IV. Can cause meningitis

V. Threatening to immunocompromised (kidney transplant patients

VI. Treatment: AMPICILLIN cominbed w/ AMINOGLYCOSIDES

SOME OTHER MEMBERS OF ENTERBACTERIACEAE

I. Proteus:

a. G-ve, bacilli

b. w/ peritrichous flagella (100s) ( results in SWARMING MOTILITY (=large number of cells moving in one direction)

c. Species

i. P. mirabilis

1. Major pathogen

2. Urease positive

3. *smell of ammonia from urea in bathrooms, diapers 
a. forms ammonia hydroxide – dangerous

4. Presence of organism is normal at certain levels, but can be dangerous if reaches high levels

5. Organisms show swarming motility
6. DIAGNOSE: Presence of the enzyme Phenylalanine de-aminase in blood

7. 10% of all urinary tract infections are caused by this

8. Pili: facilitates adherence

a. Causes ascending pyelonephritis (kidney infection) ( may result in kidney failure, damage to nephron
i. **Kidney stone formation is linked to proteus**
1. Note: not all kidney stones are caused by this organism

2. Struvite: the seed that starts crystallization, which leads to kidney stones

ii. Infections due to urinary tract

ii. Proteus vulgaris

1. Used in Weil Felix Test: ID antibodies of rickettsial organisms (***NBQ***)

II. Serratia marcencens

a. Morphology:

i. G-ve, bacilli

ii. Bright red pigment

b. Transmission: nosocomial
i. Use of intravenous or intraperitoneal catheters

ii. Urinary tract instruments

c. Can cause:

i. Pneumonia

ii. UTI

iii. GI infection

d. Treatment is difficult

i. Cephalosporin combined w/ aminoglycosides

e. Used in generating non-specific immunity

f. NSI used for antitumor functions

g. Killed S.M. is injected in the tumor ( this injection generates a very rapid movement of macrophages to the site 

i. These microphages eat away S.M. as well as tumor cells
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Agenda

Serratia – enterobacteriaceae

Francisella

Cat scratch fever

Rat Bite Fever

Borrelia – spirochaete


B. burgdorferi: lyme disease


B. recurrentis: relapsing fever

STDs 


Treponema


Neisseria gonorrahaea

Defenses – Immunology
Serratia
I. S. marcencens

a. General characteristics

i. Enterobacteriaceae

ii. G-ve, rod

iii. Red/purple/pink pigment

1. Accounts for pink scum in bathrooms

iv. Saprophyte (lives on dead/decaying matter)

b. Transmission

i. NOSOCOMIAL- Hospital equipment/facilities (catheters, respiratory equipment)

c. Diseases (affects many systems)

i. Respiratory

ii. GI tract

iii. Bacteremia

iv. Meningitis

d. Prevention: keep environment clean

e. Known to generate a very aggressive immune response
i. Non-specific immunity: for treatment of benign cancers
1. Benign tumor produced on body
2. Inject killed serratia marcencens in tumor
3. The net result of this injection: generate an immune response from rest of cells in body (e.g. macrophages)
4. These macrophages kill invading microorganism (the killed s. marcencens) AND eat tumor cells (in some cases, it HEALS the tumor)
a. Not designed to attack tumor cells, but does anyway – HELPFUL!!
ii. Many other antigenic products can also initiate a response like this (e.g. mycobacterium tuberculosis)
Francisella tularensis (causes TULEREMIA ***NBQ***)


Earlier known as: bacillus tularensis

I. General characteristics

a. G-ve, plump or coccobacillary

b. Zoonosis – carried by many animals

i. Mostly mammals: cottontail rabbits, rats

II. Transmission: ticks, deer flies

a. In ticks, the eggs carry the organism (TRANSOVARIAN TRANSMISSION)

b. Transmission linked to rabbit hunting season

c. Skinning of animals

III. Many names given to this infection

a. Deer fly fever, rabbit fever, O’Hara Fever, Housewife’s Kitchen Knife Fever

IV. Clinical Manifestations

a. Typhus/Typhoid (***most DEADLY tularemia***)
i. Abrupt onset

ii. High fever (104-105o)

iii. Fever,rash, septicemia, chills, malaise

iv. Buboes as in plague
b. Ulcero Glandular (***most COMMON tularemia***)

i. Lesion on fingers 

c. Oropharyngeal

d. Gastrointestinal

i. Ingestion of undercooked meat, contaminated water

e. Tularemic meningitis

f. Pulmonary tularemia

i. Inhalation of droplet

ii. 30% mortality

V. Diagnosis

a. Based on history and use of serology

b. Organism is difficult to culture

VI. Treatment

a. Streptomycin 

i. 1st anti-TB drug

ii. Loss of hearing

iii. Relatively safe to treat acute tularemia b/c don’t have to use it for a long time 

b. Tetracycline

i. Not recommended for children (less than 12) or for pregnant women 

ii. Can interfere w/ bone development

VII. Prevention

a. Avoid skinning of animals

b. High risk: taxidermists, veterinarians

c. Vaccine available, but not for life

Cat Scratch Fever
I. More than 25,000 cases/year in U.S.
II. 2 organisms – present in cat paws

a. Afipia felis: G-ve, bacillus
b. Bartonella (rochalimaeae) henselae

III. Resemble KAPOSI’S SARCOMA

IV. Transmission: 40% cats, kittens especially carry

a. Cat fleas may be involved

V. Symptoms: fever, headache, swollen glands

VI. Treatment: 

a. Tetracycline (for adults)

b. Erythromycin (for children) *one of the safest of the antibiotics*

c. Doxycycline

Rat Bite Fever (***NBQ***)
I. Organisms

a.  streptobacillus moniliformis: G+ve, bacillus

b. Spirillum minor

i. In Japan first

ii. Called Sodoku – open ulcer

iii. Fever subsides and comes back after months or years

II. Transmission: rats, mice, squirrels, dogs, cats carry
III. Mistaken at times as Rocky Mountain Spotted Fever

IV. Treatment

a. Streptomycin

b. Penicillin
Yersinia
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