Chlamydia – Lecture 05/03/03

Chlamydia (Murray 3rd Ed pp 362)

These belong to a family called Chlamydiaceae, and consist of four species. They are non-motile, gram-negative, obligate intracellular bacteria. They persist within the host cytoplasm. Unlike other bacteria, Chlamydia lack a peptidoglycan layer, but like other bacteria possess both DNA and RNA. They replicate by binary fission. 

Developmental cycle (Murray 3rd Ed pp 362)

Chlamydia exist in two morphologically distinct states: elementary body (EB), and reticulate body (RB). The elementary body attaches to susceptible cells (microvilli), then penetrate the cell actively. The phagolysosome remains intracellularly, and replication begins. They now reorganise into the RB, and these replicate by binary fission. The phagosome now contains many-replicated Chlamydia, and is now called an inclusion. Now the RBs reorganise back into EBs, and the cell ruptures giving off many EBs for further infection. 

Systematics (Murray 3rd Ed pp 362)

Chl. Psittaci, Chl. Trachomatis, Chl. Pneumoniae. (4th species, Chl. Pecorum – rarely isolated). 

Pathogenesis (Murray 3rd Ed pp 363)

The bacteria gain access to intracellular space, replicate and upon lysing the cell get released into the tissues for further infection. The cell damage is called by HSP 60, which causes an inflammatory response (neutrophils, lymphocytes, plasma cells), initiated by the body and together both cause the sustained damage. 

Diseases/Clinical Syndromes (Murray 3rd Ed)

Chlamydia Psittaci (pp 368)

This causes the disease psittacosis (parrot fever) and can be found in any type of birds. They can spread to humans, goats and other animals. Gains access via respiratory tract, spreads to reticuloendothelial cells of liver and spleen, and then replication cycle begins, spreads to other organs by haematogenous spread. Causes necrosis in this areas, causes lymphatic inflammatory response in alveolar and interstial spaces. 

Chl. Trachomatis (pp 364)

This species has been subdivided into three biovars: trachoma, LGV (L1,L2,L3 ( lymphogranuloma venereum) & mouse pneumonitis. Receptors to EB (Chl. Trachomatis) retricted to nonciliated columnar, cuboidal, or transitional epithelial cells. These are found in the respiratory tract, conjunctiva, fallopian tubes, urethra, endometrium etc. The biovars have been further subdivided into 15 serovars. 

The diseases caused are widespread, depending on the serovars involved. Refer to lecture notes for this information. 

1. Occular disease: 

a. Trachoma is a chronic disease caused by serovars A, B, C. Conjunctive becomes inflamed, conjunctiva becomes scarred, patient’s eyelids turn inward and then ulcerate the cornea, eventually leading to loss of vision. 

b. Adult Inclusion Conjunctivitis (D-K serovars): associated with genital infections in sexually active adults. Corneal scarring results. Neonatal inclusion conjunctivitis (D-K serovars): purulent discharge from eye is characteristic. 

2. Genito-urinary disease (Serovars D-K)

a. Females are usually asymptomatic, whereas males are usually symptomatic (this is generally the case for most genital  infections in both sexes). Females can end up with: cervicitis, endometritis, urethratitis, salpingitis, PID, infertility etc. There is a mucopurulent discharge evident. 

3. Pulmonary Disease (Serovars S-K)

a. Occasionally cause interstitial (infant pneumonia) in infants. Onset generally 2-3 weeks after birth

4. Pharyngitis (Serovars D – K)

a. Refer to lecture notes for the interactions

5. Lymphogranuloma venereum (LGV, L1-L3):

a. Incubation period of 1-4 wks, primary lesion occurs at glans, penis, urethra, vagina, cervix, scrotum etc. Often painless papule , and small. Can experience fever, headache etc at time of lesion. 2nd inflammation of lymph nodes around area of infection, usually inguinal nodes – may burst and become fistulas (often painful, enlargement). May progress to chronic ulcerative phase causing genital elephantiasis. 

Chl. Pneumoniae (Pneumonic disease – pp 367)

More than 50% of population has serological evidence of past infection. Widespread. Causes 25-45% of atypical pneumonias in USA. Can cause atherosclerosis, although pathogenesis is not fully understood. It is know, however, that this can grow inside smooth muscle cells. 

Diagnosis (Murray 3rd Ed pp 366)
Laboratory diagnosis can be made by cytology, serology and culture. For UG disease: you take scrapings and prepare a Giemsa-stain. You are looking for the presence of inclusions (cytology). This method is not sensitive as culture or immunofluorescence. You can do a serological test (used for Psittacosis) and look for a 4 fold increase in titre – CF (complement fixing antibodies). For LGV, you can do a skin test (Frei test) but is basically useless because it is insensitive, and non-specific. You can also do PCR or LCR (Ligase chain reaction), where amplification of nucleic acid and you look for specific acid sequences. This is extremely sensitive – 90-98%. You can also culture the bacteria because they only infect a restricted type of cells in vitro (e.g.: HeLa-229, McCoy, BHK-21, Buffalo green monkey kidney cells), which is also true for cells in vivo. 
You can also do an antigen detection test – direct immunofluorescence staining (DFA) or enzyme-linked immunoassays. Here, antibodies are prepared against the LPS or chlamydial MOMP. 
Treatment (Murray 3rd pp 367)

Tetracyclines, sulphonamides, erythromycin, azithromycin, chloramphenicol. 

Rickettsiae (Murray 3rd Ed pp 352)

Rickettsiae is a separate family, but has similar characteristics to Chlamydia in that: aerobic, gram –ve bacilli and are obligate intracellular pathogens. The natural reservoirs are arthropods. The peptidoglycan layer is minimal and non-functional. They multiple in the cytoplasm, or nucleus of host cell. Rickettsiae has the four genera: Rickettsia, Orientia, Coxiella, & Ehrlichia. 
Diseases (Murray 3rd Ed pp 355)

There are five main groups of diseases and each of the groups of diseases are caused by different genera. The typhus group is caused by Rickettsia spp. The Rocky mountain spotted fever is caused Rickettsia spp. Scrub typhus is caused by Orienta tsutsugamushi. Q fever is caused by Coxiella burnetti. Ehrliciosis is caused by Ehrlichia canis. Look in notes for a list of diseases and the organisms that cause it. 
Diagnosis (Murray 3rd Ed pp 355)

Ricketsiae species stain poorly with gram stain but they can be stained using Giemsa stains. Isolation of bacteria can be prepared but is considered to be a hazardous procedure. You can also do serology tests, specific CFT or IHA – but usually rely on Weil-Felix Test using differential agglutination of Proteus antigens. You need a rising titre – up to four fold increase (anything < 80 is not significant). 
Treatment (Murray 3rd Ed pp 356)

Rickettsiae are susceptible to tetracyclines and chloramphenicol. Ciprofloxacin has been reported to be effective against Queensland spotted fever. Rifampicin is effective against Q Fever. 
Immunisation (Refer to notes)
You can get a COX vaccine (dead). You can also have a E-strain vaccine (live attenuated). Q fever vaccine is available. 
