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EDITORIAL

Immunity to Chlamydia trachomatis: lessons from a

Gambian village

Chlamydia trachomatis is amongst the most prevalent
bacterial pathogens. It affects principally mucosal
epithelial surfaces in the eye and genital tract, and is
a major cause of reproductive tract morbidity through-
out the world, particularly in women. In the eye it
causes trachoma, the commonest infectious cause of
blindness, affecting at least 500 million people, of
whom 7 million are blind as a consequence [1].

In its early stages, infection with C. trachomatis
results in inflammation, with the formation of
characteristic subepithelial follicles, but these changes
are often mild, resulting in few if any symptoms. If
the infection persists, or there are frequent re-
infections, the inflammatory lesions are gradually
replaced by fibrotic scarring, which leads to anatomi-
cal distortion of the eyelid or fallopian tube,
eventually resulting in infertility or blindness in some
cases [2]. These sequelae can be prevented by early
treatment, but this can be achieved only by expensive
screening programmes, as few infected subjects
present with symptoms. Therefore, a vaccine against
C. trachomatis is a high public health priority.

The age-specific prevalence of C. trachomatis infec-
tion suggests that protective immunity follows natural
infection. The prevalence of genital infection is higher
in younger age groups, and lower than expected
among high risk populations such as commercial sex
workers [3]. In trachoma endemic areas, it is unusual
to find active, follicular disease in older age groups,
or to be able to isolate the organism from the eyes of
adults [4]. This observation encouraged large field
trials of whole organism trachoma vaccines when it
became possible to culture C. trachomatis in the
1960s [2].

Unfortunately, these vaccines provided, at best,
transient protection in man and in some trials it
appeared that vaccinated subjects had a higher
incidence of disease [5]. Studies in the Taiwan
monkey (Macaca cyclops) suggested that protection
was serotype-specific, of short duration and mediated
by antibody in the ocular secretions. Challenge with a
different serotype led to more severe inflammation in
immunised than in control animals, perhaps owing to
cell-mediated delayed hypersensitivity [6]. Subsequent
work in the cynomolgus monkey implicated a

chlamydial heat-shock protein of 57 kDa (HSP-60),
homologous to the Gro-El heat-shock protein of
Escherichia coli, in the pathogenesis of ocular
inflammation [7].

We have studied the relationship between ocular
antibody and the incidence and outcome of ocular
chlamydial infection in the Gambian village of Jali,
where trachoma is endemic. Peak prevalence of active
disease is c¢. 40% in the 4-7-year-old age groups. The
total population is ¢. 900, of whom about half are
under 15 years old [8].

Tear samples for antibody assay were collected from
the whole population in a series of cross-sectional
studies. A Poisson regression model was used to
examine the relationship between ocular antibody of
the IgG and IgA classes to a local serotype B isolate
of C. trachomatis and the acquisition and persistence
of active disease, after controlling for age, sex and
exposure to infection (defined as sharing a bedroom
with an active case). The presence of antichlamydial
antibodies of the IgG class was associated with an
increased incidence and longer duration of disease,
suggesting that these antibodies might enhance infec-
tion, either by blocking the attachment of neutralising
antibodies of a different class, or by facilitating the
uptake of C. trachomatis by epithelial cells. IgA
antibodies reduced the incidence of infection, with
few disease-free subjects having such antibodies
although the difference was not statistically significant

[9].

Serotype-specific monoclonal antibodies which recog-
nise surface-exposed epitopes in the major outer-
membrane protein (MOMP) of C. trachomatis can
neutralise infection in vitro [10]. Rapid mutation in
the gene coding for this protein could explain the
failure of local antibody to protect the population of
Jali. Four strains of genotype A and two of genotype
B, each differing from the prototype strain by a single
base pair were identified in a cross-sectional study.
Two strains of genotype A and two of genotype B
accounted for >90% of infections, and this proportion
remained stable over time, with the same genotype
persisting in particular households [11]. Thus C.
trachomatis can persist without the appearance of
escape mutants in this highly exposed population in
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the presence of high levels of local antibody,
indicating that antibody does not play a major role
in protective immunity to ocular infection.

In two case-control studies to evaluate cell-mediated
immune responses, the proliferative responses of
peripheral blood mononuclear cells to whole elemen-
tary bodies of C. trachomatis, and to recombinant
MOMP and HSP-60 were measured in: 29 subjects
with scarring trachoma; 29 age, sex and location
matched controls; 26 children whose active trachoma
persisted for at least 6 months; and 21 children whose
disease resolved during this period. Subjects with
conjunctival scarring, and those with persistent
inflammatory disease had reduced responses to all
three chlamydial antigens compared to the control
group {12, 13].

These results are consistent with studies in animal
models that suggest an important role for cell-
mediated immunity in the clearance of chlamydial
infection, mediated at least in part by the action of
interferon-y, which has anti-chlamydial activity in
vitro and in vivo [14,15]. A T-helper (Th)-1 type of
cell-mediated response, rather than a Th-2 type
antibody response may be associated with clearance
of chlamydial infection, as has been found in
infections due to other intracellular pathogens such
as Leishmania and Mycobacterium leprae [16,17].
This is likely to have important implications for the
development of a chlamydial vaccine.
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