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review from last class:
-90% of urinary tract infections (UTIs) are caused by E. coli
-the remainder are caused by:




-other enterobacteriaceae




-pseudomonads → commonly cause nosocomial (hospital 






       acquired) infections




-Staphylococcus sp.



-Candida albicans
-UTIs include:



-vaginitis



-urethritis



-cystitis



-ureteritis



-pyelonephritis
-predisposing factors to UTIs are mostly mechanical factors that result in the disruption of urine flow


ex: a ureterovesical valve malfunction 

-clinical features of UTIs:




-painful urination




-pyuria (pus in the urine)




-haematouria (blood in the urine)




-recurrent infections and relapses
-possible complications of UTIs:




-sepsis




-DIC




-meningitis in children (caused by the E. coli strain with the K1 







   antigen)

*and now unto……….

SEXUALLY TRANSMITTED DISEASES (STDs)
-gonorrhea is the most common of the reportable STDs

-chlamydia is the most common STD but it’s not reportable
-gonorrhea and chlamydia frequently occur together


-therefore, if someone is diagnosed with one of them, he/she will often be 


 prescribed medications for both just in case

-a possible complication of STDs in women is the development of pelvic inflammatory disease (PID)
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-PID itself predisposes women to various possible complications:

· 20% become infertile

· 20% develop chronic pain

· 10% have ectopic (outside the uterus) pregnancies

GONORRHEA

-peak incidence is between the ages of 16-24

-only occurs in humans

-caused by Neisseria gonorrhea = gonococci


-gram –ve cocci



-strict aerobes that require CO2 for growth



-can be intracellular (inside neutrophils (PMNs)) or extracellular



**ONLY THE INTRACELLULAR STRAINS ARE PATHOGENIC**



-do not have capsules



-cause genital infections



-have many plasmids




→plasmids are independent cellular DNA segments that 





    can be transferred b/w the bacteria





→contain genes that code for proteins






ex: 

· pili – there are over 100 types

· protein I (trimer protein) – there are

over 46 serovars (types)

· protein II (membrane protein) – there

are over 100 serovars

· IgA protease – destroys the IgA antibodies

  that coat mucosal surfaces





→lead to a lot of antigenic diversity which results in 





   delayed immune reactions and poor to non-existent





   immunity after a primary infection



-susceptible to drying/can’t live outside the host





→therefore the bacteria can’t live on inanimate objects 





   like toilet seats and you can’t get gonorrhea from a 





   swimming pool

-recall that we learned about Neisseria meningitis in module 1





-causes respiratory tract infections





-encapsulated





-don’t have plasmids and are therefore more genetically 





 stable
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-both Neisseria sp. attack mucosal cells that line the genitourinary tract, eyes, or throat

-the bacteria invade the underlying epithelial tissue causing suppuration, local damage, and pus production
-the bacteria can also enter the bloodstream (bacteremia) leading to serious complications and disseminated infections 

S/S:

-occur 2-7 days after infection

· inflammation of the urethra, prostate, and epididymitis (♂)

· inflammation of the urethra, cervix, uterus, and fallopian tubes (♀)

· painful urination

· green-yellow pussy discharge

-it’s important to note that both men and women can be asymptomatic but infective carriers of gonorrhea

Possible complications:
-result from immune complexes that form in the bloodstream (not from a toxin produced by the bacteria)

· hemorrhagic papules on the hands, feet, and legs

· septic arthritis

· DIC

· endocarditis

· hemorrhagic shock

· meningitis

· eye infections

→newborns can acquire the bacteria as they pass down the birth canal

 =Ophthalmia neonatorum
→as a precaution, 1% silver nitrate drops are usually given to newborns to prevent the possibility of developing Ophthalmia neonatorum

→antibiotics are sometimes given but they’re not as useful as the silver nitrate drops due to the high rate of antibiotic resistance

Diagnosis:
-usually based on clinical info

-serology is not very useful

-gram stains of puss smears

-cultures’


→need enriched media with CO2 or ‘chocolate agar’


→important for antibiotic susceptibility tests
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Treatment:
-the most effective antibiotics include:

· penicillin G or ampicillin (lactam antibiotics)

· tetracycline

-many strains of the bacteria are antibiotic resistant due to proteins produced from the various plasmids (ex: penicillinase, lactamase)

CHLAMYDIA

-caused by Chlamydia trachomatis


-serotypes D-K→cause genital infections



-serotype L→causes Lymphogranuloma venerum (LGV)





-a disease found mainly in the tropics (esp. in 






 homosexual men)






-sexually transmitted but can enter the body through






 other ports of entry






-primary lesions of papules/vesicles/ulcers appear 






 on any part of the external genitalia and rectum






-the primary lesions heal within a few days but the 






 bacteria spread to the regional lymph nodes 






 (inguinal and perirectal) which become enlarged,






 painful, and begin discharging bloody 

 mucopurulent pus

-lymph nodes can remain swollen (=buboes) 

 resulting in genital elephantitis (penis/scrotum and

 vulva)

-the bacteria can also spread to other areas of the 

 body leading to: →skin rashes



    →hepatitis



    →pneumonitis



    →meningoencephalitis

-Chlamydia trachomatis:  -very small bacteria




       -obligate intracellular parasites




       -mostly transmitted sexually following abrasions in the 

     


        mucosa




       -2 forms (see diagram):

· elementary body (EB) – extracellular form

   -used for survival and

    infection

   -how the bacteria spreads

   -once inside the host’s 

   cells, they convert to their

   RB form (see below)

   -this phase takes ~ 10 hours

   from the onset of infection
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· reticulate body (RB) – intracellular form

 -forms cytoplasmic    

  inclusions which cause

  cell damage

 -used for multiplication

 -the bacteria revert to their

  EB in order to leave the 

  host cell and spread

 -this phase takes ~ 20 hours

  from the time the bacteria

  enter the host’s cells

S/S:
-as with gonorrhea, chlamydia infections are often asymptomatic (esp. in women)

· urethritis, cervicitis, salpingitis (inflammation of the fallopian tubes), PID, ectopic pregnancy

· painful urination

· green-yellow pussy discharge (less than in gonorrhea)

Possible complications:
· ocular infections = trachoma conjunctivitis
   -usually accomplished via auto-inoculation (touching the  

     genital area and then rubbing the eyes)

   -can lead to scarring and blindness

· mucopurulent conjunctivitis in neonates from infection acquired in the birth canal

Diagnosis:
(not covered in class)

· Frei-Test→ skin test with LGV antigen

· Cultures→ special test using an iodine stain and centrifugation on a monolayer of 

                        McCoy cells (he really said nothing about this stuff so if you don’t 

 

      understand it, don’t worry about it)

Treatment:
-erythromycin

-tetracycline

SYPHILIS

 a little history lesson………

-brought to Europe in 1494 from North America by Mr. Columbus

-caused devastating epidemics
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-today we see less virulent infections



-approximately 6000 cases/year in NA



-seen in people with high risk sexual behaviors



->90% of cases are seen in male homosexuals

-caused by Treponema pallidum


-spirochetes 



-similar characteristics to gram –ve bacteria but have no LPS 



  (lipopolysaccharide)



-visible via immunofluorescent staining or dark-field microscopy



-0.1 μm diameter, 8-10 μm length



-periplasmic flagella → snake-like movement



-very fragile, don’t survive on inanimate surfaces



-transmitted through sexual contact



-initial (primary) ulcer spreads within the infected area (genitals,



  anus, mouth)



-can be carried through the lymphatic channels to systemic circulation



-can be transmitted transplacentally (from mom to unborn child)

-3 stages of syphilis:

Stage 1:
· 10-40 days without symptoms (incubation period)

· incubation time depends on size of inoculum (i.e. how bad the initial infection is)

· most infections occur in the genitalia

· 10-20% of infections occur intra-rectally, perianally, and orally (tongue and lips)

· HARD CHANCRE → flat papule/ulcer with hard margins and serous exudates

          → full of replicating treponemas and blood cells

          → not painful (therefore can go unnoticed)

          → heals in 20-40 days with NO scarring

          → HIGHLY INFECTIOUS

Stage 2:

· lasts 3 weeks to 3 months

· infection spreads systemically

· treponemas replicate in lymph nodes and organs and spread from there

· swollen lymph nodes, fever, headache, malaise

· generalized skin and mucous membrane eruptions

→red maculopapular rashes with penny-sized brown sores

→can appear anywhere but ALWAYS OCCUR ON THE PALMS

   OF HANDS AND SOLES OF FEET

· CONDYLOMAS → moist pale papules found in the anal, genital, and oral 

regions




       → HIGHLY INFECTIOUS
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-at this point in the progression of the disease, symptoms will come and go over a 2-year period
-20-30% of infected persons spontaneously heal and are completely cured

-30% develop asymptomatic latent infections (these people are NOT infectious except for mommies who can pass it on to their unborn children)

-the rest, if untreated, go on to the tertiary stage of syphilis…..

Stage 3:
· destruction of tissue from the host’s response to treponemal antigens 

→ at this stage, treponemas are rare or absent

→ it’s the host’s immune reaction that causes the problems  (hypersensitivity reaction)

· cardiovascular and CNS changes

· GUMMAS → granulomatous lesions of the skin, bones, liver, and other organs

       → different severities depending on the locations of the lesions


mild – blindness, hearing problems, early senility


severe – partial or complete paralysis



-brain and spinal cord damage



-motor functioning, gait, sensation, etc. are affected



-cardiovascular lesions and vasculitis

      →once gummas appear, there are NO treatment options available

          to prevent further disabling damage

· high mortality rate

IMPT→ primary and secondary lesions (chancres, condylomas) are full of treponemas  


  and are thus HIGHLY infectious

          → gummas are NOT infectious

          → however, in latent infections and in the tertiary stage, transplacental infections

   can occur leading to congenital defects

          → sexually active people with any rash or sore in the genital area should have 

                it checked for syphilis

Congenital syphilis
-completely preventable through treatment of pregnant mother

-acquired transplacentally in the 10-15th week of fetal life

-manifestations:

· miscarriages

· lesions all over the neonates body

· multiple organ failure

· facial and tooth deformities
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-child may be asymptomatic until age 2 after which the following can occur:

· blindness

· saddle nose

· periostitis (inflammation of bone-covering membranes)

· bowing of legs

· CNS disorders

Treatment of syphilis:
-1490 → mercury

-1910 → arsenical, salversan (developed by Paul Ehrlich)

-1945 → penicillin


-very effective as there are very few antibiotic resistant forms of syphilis

IMPT → treatment is only effective in the primary and secondary stages
-those with ‘neurosyphilis’ must be re-tested for 2 years

Serological testing for syphilis:
(this section was NOT covered in class and Dr. Von Seefried said he WON’T be testing us on it.  I have only included it for the sake of completeness) 

· Microscopy – dark-field microscopy

· Specimens – exudates/fluids from lesions and lymph nodes are tested for the

        presence of treponemas

· Serology – non-treponema antigen testing

   -cardiolipin = beef heart tissue sensitized with lecithin and cholesterol

   -reagin

· Slide-Flocculation Test – looks for clumping

· Wasserman Test – a complement fixation test

· Treponemal antibody tests

Fluorescent antibodies – Ag on slide is mixed with patients Abs




    -fluorescent-labeled antihuman IgG is 




     added

Immobilization – tested in the presence of Ab + compliment

Hemagglutination – treponemas are bound to sheep RBCs



        -looks for agglutination reaction with 



         patient’s Abs

