
Letters to the Editor

Mixed infections of Chlamydia tracho-
matis may be missed using nested PCR

Recently we reported our epidemiological
findings for the serovar determination of
Chlamydia trachomatis strains from Sheffield
and Greater Manchester.' Strains were typed
by detection of restriction fragment length
polymorphism in the gene encoding the
major outer membrane protein (MOMP).
Although we were pleased to see that all 118
strains of C trachomatis could be typed, we
were aware that the DNA restriction patterns
matched perfectly with known serovar control
strains, and multiple serovars were not
observed. Subsequently in a larger study of
141 strains (results not shown-to be pub-
lished elsewhere) we were able to demon-
strate the presence of multiple serovars in
three samples. However, the findings of our
initial study prompted us to investigate the
parameters needed for multiple serovars to be
detected using nested PCR.
The original PCR technique of Frost et a12

on which our nested PCR method was based
was able to detect multiple serovars in a sin-
gle sample, but only when present in stoichio-
metric quantities. Out of 119 patients a
different PCR technique was able to detect
two specimens (1 7%) which both contained
two serovars; however, no details were given
of the relative quantities of each serovar
needed for detection.3
We decided to mix single control serovars,

D, E and F kindly provided by Dr. Treharne,
Institute of Ophthalmology, London. These
serovars were selected as they were found to
be the most commonly detected in our study',
which is in agreement with many such studies
on serovar prevalence. Using the nested PCR
method as previously described,' we titrated
the control serovars to allow us to judge the
relative amounts of chlamydial DNA present.
By adjusting the concentrations of chlamydial
DNA from the control serovars, mixtures
were prepared containing approximately equal
amounts of serovars D and E, D and F, and E
and F. At the same time 10-fold less concen-
trated amounts?of DNA were also prepared
for each serovar and all possible mixtures of
neat and diluted samples prepared. After the
nested PCR technique had been applied to all
mixtures, the amplified DNA was digested as
before and separated on polyacrylamide gels.'
In addition, three clinical strains were tested
for each serovar in triplicate and findings
compared with restriction endonuclease frag-
ment patterns of control strains of the 15
serovars of C trachomatis.
The results are presented in the table.

When strains were mixed in equal amounts,
all but the combination of D and E (which
denoted a mixture) gave the appearance of
serovar F. When undiluted samples contain-
ing a single serovar were mixed with another
10-fold less concentrated serovar, the result-
ing appearance was always that of the more
concentrated serovar, except in the case of E
and F (10:1), which indicated the presence of
this mixture.

We agree in part, therefore, with the find-
ings of Frost2 in that multiple serovars can be
detected in stoichiometric quantities (such as
D and E). However, we found that serovar F
dominated in equal mixtures with both D and
E and could still be detected when present in
a 10-fold less concentrated mixture with E.
We conclude that the determination of

multiple serovars using the nested PCR tech-
nique is very dependent on the exact propor-
tions of the strains in the clinical sample, and
that in mixtures where one serovar is more
concentrated, multiple serovars may not be
detected. Although we believe that mixed
chlamydia infections are quite rare, being
found in approximately 2% of specimens,4 we
are uncertain of their clinical significance.
Indeed, their exact prevalence is probably
unknown as there are also disadvantages with
the more conventional immunotyping
method used, in that serial passages required
for high titre preparations may select for
growth of one serovar over another.
Moreover, other workers have recently shown
discrepancies between PCR and immunotyp-
ing methods for the detection of multiple
serovars in five out of seven mixed infections.5
This emphasises the need for a reliable
method to determine multiple serovars of C
trachomatis so that we may gain more knowl-
edge of their true clinical relevance and
prevalence in genital disease.
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Table Serovar determination of mixtures of
C trachomatis strains using nested PCR

PCR
determination

Serovar mixtures (ratio) ofserovar(s)

D + E (1:1) D + E
D + F (1:1) F
E + F (1:1) F
D + F (10:1) D
D + E (10:1) D
E + D (10:1) E
E + F (10:1) E + F
F + D (10:1) F
F + E (10:1) F

Positive syphilis test results in Down's
syndrome in the past: a contemporary
explanation

While carrying out some historical research, I
was interested to discover that in the early
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