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Life cycle of Ct in the human body
Ct is a Gram-negative bacterium which exists in two forms: the infectious elementary body (EB)
and the intracellular reticulate body (RB), which is able to replicate and multiply. Infection begins
when EBs attach to the membrane of a cell of the inner layer (epithelium) of the urogenital tract
(Figure 1). EBs enter the cell and two hours later are transformed into RBs which grow and divide
over the next hours, resulting in a rapid increase in number. At this point RBs transform into EBs.
Usually, 48–72 hours after infection, the host cell bursts to release the infectious EBs (Hafner et al.,
2008).

Figure 1. The life cycle of Chlamydia trachomatis in the female reproductive tract

More than just a simple infection
Ct has a number of serovars which cause different types of pathology; A–C are responsible for
ocular infections (trachoma) and are a major cause of blindness particularly in the developing world;
D–K cause the common sexually transmitted infection and L1 and L2 cause the severe pathology of
lymphogranuloma venereum.
In men, untreated sexual transmitted Ct can cause complications such as urethritis (Stamm and
Cole, 1986) and chronic prostatitis (Skerk, 2003). Studies have also shown that men with Ct have
poorer quality sperm compared to healthy counterparts (Hosseinzadeh, 2003). However, in
women infection can have devastating and long-term effects on reproductive health. Ct has been
associated with urethritis, pelvic inflammatory disease, scarring in the pelvis (such as
adhesions), and fertility complications including ectopic pregnancy, infertility, miscarriage and
premature rupture of membranes (Paavonen and Lehtinen, 1996; Falk et al., 2005; WilkowskaTrojniel et al., 2009; Baud et al., 2011; Shaw et al., 2011).
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Chlamydia trachomatis (Ct) infection is the commonest bacterial sexually transmitted infection
worldwide (Howie et al., 2011a, 2011b). In the under-25 age group in the UK 7–8% of men and
women are infected (http://www.chlamydiascreening.nhs.uk/ps/index.asp). 70% of women and 50%
of men who have Ct infection have no symptoms (Manavi, 2006); therefore if they do not get tested
and treated, they can continue spreading the disease to their partners. These aspects of Ct
infection can account for the distress that may occur when someone who had assumed that they
were healthy, as they had no symptoms, discovers that they are infected when they happen to be
tested for sexually transmitted diseases (STDs).
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Mechanism of the immune response to Ct in women
Normally the female reproductive tract does not have associated organised lymphoid tissue but
there are dendritic cells, macrophages and a few resident lymphocytes scattered throughout
the four main epithelial areas, the vagina, the cervix, the uterus and the Fallopian tubes (Givan et
al., 1997). Ct infection usually occurs in the lower genital tract and attracts different types of
immune cells such as lymphocytes, macrophages and dendritic cells to infiltrate the epithelium.
At the site of infection there is a strong inflammatory reaction mediated mainly by CD4+ T cells
with a Th1 phenotype to clear the infection (Loomis & Starnbach, 2002, Figure 2). These cells
produce interferon-γ (IFN-γ) which is known to inhibit chlamydial reproduction (Perry et al., 1997).
However, there is evidence that the concentration of IFN- γ is critical to the outcome of infection;
high levels of IFN- γ are associated with the clearance of the infection whilst low levels can allow
the bacteria to persist without replicating. Ct infection can persist for several years and reinfection is
common. It has been shown that reinfection can result in a strong secondary immune
response and the increased inflammation may cause further damage to the reproductive tract. This
has been suggested to be the case in chronic pelvic inflammatory disease (Hillis et al., 1997). If the
infection spreads higher up the tract to the uterus and Fallopian tubes, the risk of ectopic pregnancy
and infertility due to tubal damage is high. It remains unclear how much damage is caused by Ct
and how much by the host immune response (Shaw et al., 2011).

Figure 2. The immune response against Chlamydia trachomatis

Diagnosis, treatment and prevention
Ct is diagnosed by urinary testing or genital swab. It is treated with antibiotic therapy, such as
azithromycin or doxycycline (http://www.nhs.uk/Conditions/Chlamydia/Pages/Treatment.aspx).
There is concern that widespread use of antibiotics reduces the individual’s ability to make a proper
protective immune response, although the correlates of protective immunity are themselves not well
understood. There is currently no vaccine for Ct. Much more research is needed to understand
the balance between the immune response and the growth of the organism to develop more
effective ways of controlling this infection and preventing the reproductive dysfunction that it is
associated with.
Continued next page…
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