MICRO II – TEST 4
GI DISEASES CONT.
· TRAVELER’S DIARRHEA
· Caused by – pathogenic strains of E. Coli 
· Organisms can invade mucosa &/or produce toxin
· Symptoms
· Nausea
· Vomiting
· Diarrhea
· Bloating
· Malaise
· Abdominal pain
· Self-limiting – except for post infection complications
· In infants = dehydration & death – hospital nurseries
· BRUCELLSOSIS
· Caused by: Brucella abortus, B. melitensis, B. suis
· Gram (-), coccobacilli
· Will grow on chocolate agar media
· Difficult to culture from blood
· Incubation period = 1-3 weeks
· Carried by milk producing animals & transmitted to humans (zoonosis)
· mimics many other diseases
· typhoid, food poisoning, mono
· considered occupational hazard for:
· dairy farmers, cattle ranchers, sheep growing areas
· 2 types
· acute – fever (of unknown origin)
· chronic – may last 20 years or more

· Symptoms
· General discomfort, weakness, mm aches & pain
· Elevated temp late in the day – falling during the night
· Enlarged lymph nodes
· Spleen & liver involvement
· Vaccine available for high risk people – vets, cattle ranchers
· Treatment – tetracycline
SALMONELLA TYPHI
· Major deadly salmonella
· Rare in USA today
· Gram (-) rod
· Incubation period – 1-2 weeks or longer
· Many variants – O antigens
· Causes septicemia, GI infections & Typhoid Fever
· Causes - TYPHOID FEVER 
· most deadly enteric fever
· Disease goes 21 days
· Typhoid Mary
· Mary Mallon – a cook
· Developed Typhoid fever
· Worked as a cook in several places transmitting it & then leaving the place
· She was caught, tested for typhoid, and isolated in a hospital until her death
· Symptoms
· Appear gradually
· Abdominal distension
· Constipation 
· Stepwise rise in fever
· Headache
· Loss of appetite
· Nausea
· Committing
· Diarrhea
· Appearance of rash (petechial) on abdomen
· Complications
· Inflammation of gall bladder
· Perforation of small intestine – most deadly
· Intestinal bleeding
· Pneumonia
· Transmission – raw shell fish, veggies & fruit

· Kills in 3 weeks or shows recovery
· Diagnosis – 
· Widal Test - Serodiagnostic test
· Treatment – 
· Fluoroquinolones (Ciproflaxin)
· Chloramphenicol – only in deadly situations
· Prevention - TAB vaccine (for foreign travel)
HELICABACTER PYLORI

· Formerly – Campylobacter Pylor
· Stomach ulcer

· 1982 – first cultured
· can survive very acidic conditions by producing ammonia from urea
· colonizes in gastric mucosa
· Peptic Ulcers – 4 million in USA suffer from ulcers (70-90% carry H.P.)
· Duodenal ulcers – 95% of pts will show
· Gastric ulcers – 95% of pts will show
· Treatment – 
· Tagament – will control but not cure
· Omeprazole (proton pump inhibitor) 
· Antibiotics – metronidazole, tetracycline, etc.
LEPTOSPIRA
LEPTOSPIRA AUSTRALIS

· Canefield fever

· Pomona fever

· Autumnal fever

· 7-day fever

· Fort Bragg Fever

LEPTOSPIRA PYROGENES

· Hasami fever

· Canefield fever

LEPTOSPIRA INTERROGANS

· Earlier name – L. icterhemorrhagiae

· AKA: Hasami Fever, Nanu Kayami Fever

· Most important

· A spirochaete (has a hook on one end)
· Family – Leptospiraceae

· Culturable on serum containing media or in embryonated chicken eggs

· Survives in wet soils & water for months (neutral or slightly alkaline)
· Incubation period = 2-20 days
· Carried by – wild & domestic animals  (zoonosis)
· Dogs, cats, rats, cattle, pigs, moles, horses, bats

· Contact with swine urine causes Swine Herd’s Disease

· Dogs are a source in the USA
(dog worm)
· Transmission – close contact

· Primary source is rat urine
· Broken skin, mucous membranes
· Sometimes inhalation (URT)
· Can penetrate palms & soles

· Occupational hazard for people working in damp areas, rice fields, docks

· Places where rats exist

· Causes 2 kinds of diseases

· Weil’s Disease (infectious or leptospiral jaundice)

· Kidney infection

· 3 important clinical situations
· acute & immune phase

· acute – 

· bacteremia, CSF carries, headache, chills, fever, stiff neck, cutaneous hyperesthesia

· lasts 3-30 days

· immune –

· CNS symptoms

· Aseptic meningitis

· Weil’s Disease

· Hepatic involvement (shows jaundice)
· 25% of leptospirrhosis pts develop this

· fever (Fort Bragg Fever) 

· widespread hemorrhages

· significant liver damage

· Kidney infections (dog germ)

· Water borne

· Enters through soft tissue areas

· Causes kidney infection

· Prevention – 
· vaccination of pets

· avoid swimming with dogs in pool

· Treatment – 
· Erythromycin – should be used within 2-3 days after onset

· penicillin is effective

LISTERIA MONOCYTOGENES
· Gram (+) rod

· Prefers to grow at low temperatures (refrigeration temp)

· Carried by – dairy products, meat, vegetables

· Improperly processed foods

· Can be zoonosis

· Transmission

· Has been linked to congenital 

· Can be transmitted through placenta – risk is high

· May cause fetal damage & meningitis

· Infant mortality rate = 25%

· Threatening to immunocompromised (kidney transplant patients)
· Can cause bacteremia 

· Treatment – combination therapy (ampicillin & aminoglycosides)

PROTEUS
· Gram (-) bacilli with peritrichous flagella (100’s)

· P. Mirabilis

· Major pathogen

· Urease (+)

· Shows swarming motility

· Splits urea into ammonia

· Smell of ammonia in bathrooms, diapers

· 10% of all urinary tract infections are caused by this
· has pili which facilitates adherence

· causes ascending pyelonephritis (kidney infection)
· kidney stone formation is linked to proteus infections of urinary tract

· struvite – a crystal that initiates the deposition process

· Treatment – tough

· Drug resistance is seen

· Fluoroquinolones used

· P. vulgaris

· Used in Weil Felix Test for rickettsia (as antigenic material)
SERRATIA MARCESCENS
· Gram (-) bacilli

· Bright red pigment

· Red color depends on temp of incubation (if below 27° = not red)

· This is the pink/red scum on the toilet in the bathroom

· Transmission – nosocomial

· Intravenous or intraperitoneal catheters

· Urinary tract instruments

· Can cause – pneumonia, UTI, GI infection

· Treatment – difficult

· Combination therapy – cephalosporins with aminoglycosides

· Used in generating non-specific immunity (NSI)

· NSI is used for antitumor functions

· Killed S.M is injected into the tumor ( generates a very rapid mvmt of macrophages to the site (aggressive immune response) ( macrophages eat away S.M. as well as tumor cells

BORRELIA
· Spirochaete (delicate)

· Close relative of leptospira & treponema

· Aerobe invades mucous membrane & blood 

· Causes 2 serious diseases

· RELAPSING FEVER
· B. Recurrentis

· Transmitted by – 
· Lice (pediculus) = epidemic relapsing fever
· By crushing of lice
· Ticks = endemic relapsing fever
· Ticks inject the agent
· Rodents are natural hosts (zoonosis)
· Predisposing factors – same for rickettsiosis 
· war, floods, famine, close living conditions
· Disease
· Begins with high fever, nausea, photophobia, jaundice
· Fever relapses 3-4 times
· During relapse – new mutant or different serotype is produced
· Dangerous for pregnant women – can cross placenta
· Mortality rate = 5-70%

· Treatment – penicillin or tetracycline
· Prevention – 
· Rodent control
· No vaccine
· LYME DISEASE
· B. Burgdorferi

· Initiates production of interleukin-1
· 1st identified in Lyme County, Connecticut

· Reservoir – white-tailed deer

· In almost all US states & in other countries

· Transmission – ticks

· Many other animals carry (dogs, horses, cows)

· Zoonosis

· Ticks

· Ixodes scapularis – eastern USA

· Earlier name – I. Dammini
· I. Ricinus – Europe

· I. Pacificus – western USA
· Symptoms

· Flu-like 1st – followed by bull’s eye rash

· 3 distinct stages

· erythema chronicum migrans (Bull’s Eye Rash)

· fatigue, fever, chills, malaise, HA, backache

· Neurological sx with cardiovascular manifestations

· Palpitation, dizziness, SOB, arrhythmias, myocarditis, Bell’s Palsy

· Arthritis

· Joint pain, swelling of big joints, RA, 

· Lasts for weeks, months, years

· Treatment – amoxicillin or tetracycline

· Occupational hazard for farmers, ranchers

· Prevention – 

· Avoid ticks

· Check for tick bites & pull ticks completely out

· Use Deet repellant

· Vaccine available – only in high risk people

TULARENSIS
· Caused by – Franciella Tularensis
· AKA: Deer Fly Fever, Rabbit Fever, O’Hara Fever, Housewife’s Kitchen Knife Fever

· Previously known as – Yersinia Tularensis

· Gram (-) plump or coccobacillary

· Carried by many animals (mostly mammals, game animals)

· Cottontail rabbits, rats

· Transmission - 

· Ticks – eggs carry the organism (transovarian transmission) 

· Deer Flies

· Linked to rabbit hunting season – skinning of animals (can get into a cut, etc.)

· Clinical manifestations

· Ulcero-glandular

· Most common

· On fingers

· Typhus / Typhoid-like

· 2nd most common

· most life threatening

· Abrupt onset

· High fever (104-104°F)

· Fever, chills, malaise

· Septicemia
· Buboes – similar to plague

· Oropharyngeal

· Gastro-intestinal 

· Ingestion of undercooked meat & water

· Tularemic meningitis (brain infections)

· Pulmonary Tularemia

· Inhalation of droplet

· 30% mortality

· Diagnosis – 

· History

· Use of serology

· Organism is difficult to culture

· Treatment – streptomycin or tetracycline

· Prevention – 

· Avoid skinning of animals

· Vaccine available for high risk people – doesn’t last for life

CAT SCRATCH FEVER
· 2 organisms

· Afipia Felis

· Gram (-) bacillus

· Bartonella (Rochalimaeae) Henselae

· Resembles Kaposi’s Sarcoma
· More than 25,000 cases/ year in USA

· Carried by – 40% of cats & kittens (cat fleas may be involved)

· Symptoms – 

· Fever

· Headache

· Swollen glands

· Treatment – tetracycline & doxycycline

RAT BITE FEVER
· Caused by – Streptobacillus moniliformis
· Transmission – rats, mice, squirrels, dogs, cats

· Mistaken for – Rocky Mountain Spotted Fever
· Another form (spirillar fever) caused by Spirillum Minor

· First described in Japan as sodoku
· Forms an open ulcer

· Fever subsides & comes back after months or years

· Treatment (for both) – streptomycin or penicillin

SEXULLY TRANSMITTED DISEASES
Love associated
Venus – goddess of love

Close personal contact

40-50% of population can carry organisms that can be sexually transmitted

REASONS OR CONTINUED RISK of STDs
	BIOLOGICAL
	SOCIAL

	Short incubation period – 

     ↑’s # of potential transmitters rapidly
	Early sexual maturity

	No immunity to reinfection
	Attitude – “there is a pill to cure everything”

	No vaccine
	Misery loves company – those who have deliberately give to others

	Many are incurable (AIDS, Herpes, warts)
	

	Many have developed resistance to antibiotic therapy (gonococcus)
	

	Difficult to identify
	


NEISSERIA GONORRHOEAE
· #3 STD

· Gonorrhea – “flow of seed”
· Gram (-) cocci (diplococci)

· 1879 – Albert Neisser first described

· Neisseriaceae

· Sensitive to drying - can survive in a mass of dried pus for weeks

· Cocci has pili (fimbriae) that facilitates attachment to urinary tract

· Clinical manifestations

· Many remain asymptomatic carriers & transmitters

· Resemble chlamydial infections
· Many other organs can be attacked
· Pharyngeal gonorrhea – leads to bacteremia
· Ano-rectal gonorrhea – in homosexual males

· Urethra is the most common site

· PID – pelvic inflammatory disease

· Can cause sterility by tubal occlusion by scarring
· Bacteremia may result in

· Fever, jt pain, endocarditis, skin lesions (pustular – pus containing lesion)

· Ophthalmia Neonotarum

· Eye infection 

· Prevented by – AgNO3 in the eyes of newborns

· Culture – capneic incubation (requires CO2 in atmosphere)

· Diagnosis – easy – clinical features & culture

· Treatment – 

· In the past – sulfonamides & penicillin

· Today – cephalosporin ceftriaxone, ciprofloxacin + azithromycin (erythromycin)

· Is NOT sensitive to penicillin

NEISSERIA MENINGITIDIS
· NOT SEXUALLY TRANSMITTED

· 2,000-3,000 cases / year

· mortality without treatment = 85%

· mortality with treatment = 1%

· ~300-600 die/year in USA (mostly b/c of delay in seeking treatment)

· seen in college students (15-24 y/o)

· major victims 

· in the past = military personnel (WWII)

· today = infants

· Organism

· Similar to gonococci

· Kidney shaped pairs

· Gram (-)

· Infection

· Nasopharynx ( blood ( meninges ( all parts of the body

· Waterhouse Friderichsen Syndrome

· Causes deadly endotoxic shock

· Clotting & massive hemorrhages

· Kills the person

· Produces 100-1,000 times as much endotoxin as other bacteria

· Petechial rash & high fever also seen
· Treatment

· Penicillin

· III generation cephalosporin

· Ampicillin

· Partially effective vaccine (useful against A & C but not against most deadly B)
· Prevention – 

· Do not overcrowd

· Do not overtire
SYPHILIS
· Treponema Pallidum (STD)
· Tightly coiled

· Motile 

· Spiral 

· Thin (0.2µm)

· Long sometimes (500µm)

· Can be seen with dark microscopy or fluorescence microscopy

· Transmission – close contact with mucous membranes (usually sexual contact)

· Quickly becomes blood borne
· Disease Course

· Incubation period = 2-6 weeks
· Goes through several stages which are interrupted by a time of quiescence or dormancy (variable in each case)

· Primary ( Primary Latent Period (period of latency) ( Secondary Stage ( Secondary Latent Stage ( Tertiary
· Primary Syphilis

· Begins after incubation period
· 3 weeks after infection = chancre
· ♀ - can be on cervix or internal – escape detection
· Secondary Syphilis

· most contagious
· sx appear, disappear & reappear for up to 5 years
· characterized by copper colored rash (on palms & soles)
· Tertiary syphilis

· Permanent damage occurs 
· CV syphilis - CVD, aortic aneurysm (most deadly)
· Neurosyphilis – ataxia, tabes dorsalis, paresis
· sx usually due to the formation of gummas – granulomatous inflammations
· Diagnosis

· Primary stage – by dark field analysis 

· can see mobility of treponemes in dark field microscope

· several serological tests for after primary stage

· Treponemal Antibody Tests

· VDRL (venereal disease research laboratory) Test

· Kolmer Test

· Reiter Protein Complement Fixation Test

· Non-Trepeonemal Antibody Tests

· Regains – antibodies formed in syphilis pts

· Are identified to diagnose syphilis

· A cardiolipin that acts as an antigen & elicit reagins’ production

· Only antigenic when pt has syphilis

· Many test recognize regains

· Kolmer

· Kahn

· Kline

· Massini

· Wasserman (cardiolipin known as Wasserman antigen)
· Some conditions are linked to false positives
· Pregnancy, old age, blood transfusion, Leprosy, TB

· Treatment – benzathine penicillin G & cephalosporins

· Treating the site is of no value

· Congenital Syphilis

· Can cause 

· Gumma

· Hutchinson’s teeth – notched incisors
· Saber chin – perforated palate
· Saddle nose – aged-looking face
· Many other deformities

· Can be prevented by penicillin during pregnancy

· OTHER TREPONEMA ORGANISMS

· T. Pallidum 

· Bejel (non-venereal syphilis)

· Transmission to humans sometimes by animals (esp. sheep)

· T. Perenue

· Yaws

· Man and other animals (rabbits, baboons)

· Not an STD

· Transmission – contact & insects

· Course is similar to syphilis – much milder

· Skin & bones are involved

· Treatment - penicillin

· T. Carateum

· Pinta

· Mexico, Cuba, Central South America

· Transmission – non-venereal – insect & contact
· Causes scaly pigmented lesions involving malpighian layer of skin

· May cause atrophy, depigmentation, scarring
GRANULOMA INGUINALE (DONOVANOSIS)
· Caused by – Klebsiella granulomatis
· Previously known as Calymmatobacterium granulomatis

· Not many cases in USA

· Mostly seen in gay men

· Transmission – can be non-sexually

· Forms painless ulcers on or around genitals

· May spread to other body parts by fingers contaminating other areas

· Skin pigmentation is lost after healing

· Without Rx – skin/tissue damage can be heavy

· Diagnosis – Donovan Body (close safety pin like body)

· Treatment – ampicillin, tetracycline, erythromycin

CHANCROID / SOFT CHANCRE
· Caused by – Haemophilus Ducreyi
· Gram (-) rod shaped bacteria

· Incubation period – 3-5 days

· A painful lesion unlike syphilis’ primary chancre

· ♀ - on labia & clitoris
· ♂ - on penis
· sometimes there is no lesion – just burning sensation after urination
· lesions are extremely infective – sometimes spread to groin causing buboes
· buboes can break open
· Diagnosis – scraping & identifying bacteria
· Pt may have mixed infections with other STDs
· Treatment – 

· tetracycline, erythromycin, sulfanilamide

· or combo of trimethoprin + sulfamethoxazole

***Check chart in handout on N. Gonorrheae & C. Trachomatis
IMMUNITY

SKIN

· 1st line of defense

· Offers most important non-specific defense

· Major physical barrier

· Single largest organ

· Keratin – a waterproofing protein

· Microflora – prevents infections

· Produces antimicrobial substances

· Sebaceous glands – produce acidic sebum

· Sweat glands (sudiferous) – produces acidic fluid & sal….

· pH ~ 5.5  - so inhibits pathogens

MUCOUS MEMBRANES

· soft tissue areas (various openings)

· line respiratory tract, digestive tract, urogenital tract

· mucous – 

· produced by goblet cells

· traps pathogens

· combination of lysozyme, IgA & pH – protects area against microbial invasion
EYES

· well protected – no microflora but many organisms

· eyelids, lashes & conjunctiva (mucous membrane lining inner surface of the eyelids)

· lacrimal glands – produce tears that contain antimicrobial substances like lysozyme

· kills Gram (+) bacteria but does not destroy viruses

· mucous membranes – produce mucous that traps organisms preventing eye infections

EARS

· exposed to microbes but well equipped

· outer ear has skin covered pinna – auricle

· auditory canal – hairs & cruminous glands - modified sebaceous glands that secrete crumen (ear wax)

· trap microbes & keeps them out of auditory canal

· outer & middle ear infections

· common in children b/c auditory tubes are wider & shorter

IMMUNITY STATUS

· species immunity

· the fact that many disease agents attack only particular species & not all
· racial immunity

· some races are more vulnerable than others

·  this protection is due to racial immunity

· Chinese (yellow) less susceptible to syphilis

· Native Americans – more susceptible to TB than Caucasians

· Individual immunity

· Some individuals are less susceptible to certain diseases than others

NON-SPECIFIC FACTORS  (check handout that is in chart form)
· Normal flora (endogenous / indigenous)

· A set of microbes which normally live in various components without causing any disease (infections, etc.) normally

· Kind of organisms – 

· Often close relatives of pathogenic bacteria, fungi, protista, helminthes

· Some viruses may also be a part

· Various sites (Amphibiontic sites)
· None in the brain

· Very few – blood, larynx, trachea, stomach, upper GI tract, upper urinary tract, posterior genital tract

· Abundant on – 

· Skin (1,000,000 / cm2) loaded with staph epidermidis
· Mouth (109/ml of saliva

· Nose 20,000/ml

· Lower GI tract – fecal material loaded with E. Coli, Bacterioides
· 100 billion / gram of fecal material
· Symbiosis – organisms that are commensals ( live on other organisms without harming them but benefiting both)
	BENEFITS
	DANGERS

	Compete with pathogens by creating unique ecological nitch
	May cause disease when translocated to other organs (S. epidermidis cause endocarditis, otitis media, etc.) opportunists

	Many produce vitamins & other factors E. Coli produces (biotin, pyridoxine, pantothenic acid, Vit K, Vit B12)
	May cause disease in immunocompromised individuals

	May impart partial immunity by way of antibody synthesis
	May acquire genes from other pathogens & may become virulent or develop drug resistance


· An aggressive antibiotic therapy 

· may disturb the delicate balance (ecological) 

· may cause vitamin deficiency 

· may also give an opportunity to secondary invaders

· ***Such pts should be given supplements (vitamins, yogurt, etc.) to replace lost flora members

· Transient microflora

· Organisms that live on one or more sites for a short time (hours to months) but are not members of normal flora

· Many are pathogens (staph aureus, strep pneumoniae)

***Check back of immunity handout for more info

SPECIFIC IMMUNITY

· Humoral immunity

· The immune response most effective in defending the body against microbes & their products

· Involves recognition of the processed antigen by B-cells

· B-cell is then sensitized or is activated (begin to divide many times)

· Some of these cells become

· memory cells (store information about the antigen)

· plasma cells (produce antibodies)

· active plasma cell can produce up to 2,000 antibodies/sec
· antibodies bring about a specific immune response 

· 5 distinct types of immunoglobulins (5 classes of antibodies)

· 5 types of immunoglobulins

· IgG

· Largest in amount (~20% of all plasma proteins)

· Bind to antigens on the microbe

· Facilitates engulfing of invader

· Activates complement

· Can cross placenta – natural passive immunity

· Found in milk
· IgA

· Small amount in blood

· Large amount in secretions – tears, milk, saliva, mucus
· Attaches to lining 

· 3 types

· monomeric

· dimeric – with no secretory component

· dimeric – with secretory component

· activate complement

· o not cross placenta

· abundant in colostrum – helps newborns against intestinal pathogens
· IgM

· Monomers found on B-cell surface (facilitate recognition of antigen)

· Synthesize in early immune response

· Are pentameric & have 10 antigen binding sites (only 5 are active)

· Determines blood group types

· Do not cross placenta

· High levels indicate recent infection
· IgE
· Also call regains (Wasserman Antigen)
· Bind to basophils in blood & mast cells in tissues
· Are allergies related (immediate type) antibodies

· Atopies – hypersensitivities / allergic rxns

· Testing for allergies depend on these
· Scratch test

· Prausnitz & Kustner Rxn

· P-K antibodies used in testing of immediate hypersensitivities
· mostly seen on skin & body fluids – and are low in blood
· IgD

· Found mainly on B-cell surface

· Rarely secreted

· Function is unknown

· Can bind to antigen – may help in initiation of immune responses
CELLULAR DEFENSES

· Blood offers extensive defenses

· 60% of blood is plasma
· 40% formed element (cells & fragments)

· erythrocytes, leukocytes & platelets

· formed from pluripotent cell in bone marrow

· Pluripotentiality – ability to develop in any one of several different ways or types

· Myeloid – pertaining to, derived from or resembling bone marrow
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