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SUMMARY In a clinical study of 190 men with non-gonococcal urethritis, Chlamydia trachomatis
inclusions were sought in cycloheximide-treated McCoy cells by an indirect immunofluorescent
antibody technique. The method was consistently reliable over a period of two years, and the results
were obtained within 24 hours of a patient's attendance. The results correlated with those obtained
by Giemsa staining in 91-6 % of patients, and the new method was at least as sensitive as the estab-
lished Giemsa-staining method.

There have been successive improvements in
techniques for isolating Chlamydia trachomatis, of
which the use of cycloheximide-treated McCoy cells'
currently provides the most sensitive method.2
Thomas et al.3 found that it was possible to diagnose
a C. trachomatis infection within 24 hours of a
patient's presentation at a clinic by using cyclo-
heximide-treated cells coupled with immuno-
fluorescence staining of the inclusions. This has
enabled us to conduct a clinical study in which the
management of patients suffering from non-
gonococcal urethritis (NGU) was determined by the
microbiological findings 24 hours after urethral
specimens had been taken. In the course of the study
we have taken the opportunity of comparing the
sensitivity of immunofluorescence staining with that
of the standard Giemsa stain technique for detecting
inclusions.

Material and methods

Men with clinical evidence ofNGU were studied over
a period of two years, permission having been
given by the Ethical Committee. Patients were
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selected on the basis of there being at least 15
polymorphonuclear leucocytes per high-power
microscopic field (x 800 magnification) in the
absence of Gram-negative intracellular diplococci in
a urethral smear. Only patients who had not taken
antibiotics during the previous seven days and who
consented to participate in a clinical trial were
included. Specimens were obtained by inserting
cotton-wool-tipped nasopharyngeal swabs 2-3 cm
into the urethra and expressing them into vials
containing 0-8 ml of sucrose-phosphate (2SP)
transport medium. All specimens were taken to the
laboratory on wet ice and processed within 4 hours
of collection.
Each specimen was inoculated on to a pair

of untreated McCoy cell monolayers, and the
medium was replaced by cycloheximide-containing
growth medium (CMGA) 2 hours after centrifugation
at 2800 g for 1 hour at room temperature.3

After incubation at 370C for about 16 hours, one
of the two monolayers was fixed with methanol and
treated with a human serum which had a high
antibody titre to lymphogranuloma venereum
immunotypes. This was followed by the addition of
fluorescein-conjugated anti-human serum as
previously described.3 Each cell monolayer was
examined for fluorescent intracellular inclusions by
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an experienced observer. The inclusions were not
routinely counted, the qualitative results being used
in the clinical trial.

After incubation at 370C for about 48 hours, the
second of the duplicate cell monolayers was fixed
with methanol and stained by Giemsa.3 Each cell
monolayer was examined by another observer who
had no knowledge of the result of the immuno-
fluorescence (IF) staining. Subsequently, if a
discrepancy was found between the results of the two
methods, both cell monolayers were reviewed by
three experienced observers in order to make a
definitive diagnosis.

In addition, 12 pairs of specimens towards the
completion of the trial were selected for quantitative
examination. In each case, a minimum of 30
microscope fields (x 250 magnification for IF
staining) or 90 fields (x 400 magnification for
Giemsa staining) was examined and the total
number of inclusions present in each monolayer of
cells was calculated.

Results

One hundred and ninety specimens were examined.
Sixty-seven of these produced inclusions in cell
monolayers which were detected by both IF and
Giemsa staining or by one or other method, an over-
all isolation rate for C. trachomatis of 35 %.
The results obtained by the two methods for 174

(91-6 %) of the specimens were the same (58
chlamydia-positive, 105 chlamydia-negative, and 11
tests invalid because of disrupted cell monolayers).
Thus there was a discrepancy between the two
methods for only 16 (8-4%) of the specimens.

Table Comparison of cycloheximide-treated cells
examined by immunofluorescence at 19 hours with cells
stained by Giemsa at 48 hours for isolation of
C. trachomatis from urethral specimens

Specimen No. of inclusions/coverslip No. of inclusions
in cells stained by (ratio of IF to Giemsa)

IF at 19 h Giemsa at 48 h

41 3230 1985 1-6:1
82 1765 1200 1 5:1
181 1038 81 12-8:1
182 7719 1462 5-2:1
187 417 144 2-9:1
192 4329 2806 1*5:1
194 1730 451 3-8:1
196 4150 2977 1 4:1
363 20 9 2-2:1
376 29 18 1-6:1
377 291 126 2-3:1
393 94 9 10 4:1
Median 2 25:1
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Further examination by three observers resolved
this discrepancy for 12 of these (5 chlamydia-
positive, 7 chlamydia-negative). In four cases only
(2 1 %) was the final diagnosis different by the two
methods. In three of these the IF-stained cell
monolayers were positive and the Giemsa-stained
monolayers were negative, and in one case only was
the IF-stained monolayer negative and the Giemsa-
stained monolayer positive.
Twelve specimens were examined quantitatively.

In every case, more inclusions were seen after
IF staining at 19 hours than after Giemsa staining at
48 hours (Table). The ratio of the number of
inclusions detected by IF to that detected by Giemsa
was not the same for each specimen, but on average
at least twice as many inclusions were seen after IF
staining than after Giemsa staining.

Discussion

In this study we used McCoy cells treated with
cycloheximide 3 hours after inoculation of the
specimens, since we have found that this renders
them more sensitive than other procedures.2 Our
previous observations3 showed that IF staining of
inclusions provided a rapid technique for the
detection of chlamydiae, and that it was probably at
least as sensitive as Giemsa staining of inclusions,
although only a few clinical specimens were
examined.
We felt, therefore, that it was important to study

the IF-staining technique in a clinical situation to
determine its validity as an alternative to the
established and simpler Giemsa technique, and we
took the opportunity to do so in a study of men
suffering from NGU. The isolation rate, based on the
results obtained by both staining techniques, was
35 %. We regard this as acceptable in an unselected
population which included about 20% of patients
with chronic and antibiotic-resistant NGU. Since
there was more than 90% agreement between IF
staining and Giemsa staining, the IF technique is
sufficiently reliable in practice to enable a diagnosis
ofchlamydial infection to be made within 24 hours of
a specimen being taken from a male patient. In
addition, on the basis of a quantitative estimation of
inclusions, the technique appears to be even more
sensitive than Giemsa staining. However, we have
not found that IF staining significantly increased the
isolation of C. trachomatis and we do not suggest
that it should be used with this outcome in mind,
although it might occur if very large numbers of
samples containing few organisms were to be tested.
The value of the technique is the ability to reach a
diagnosis of chlamydial infection at least 24 hours
earlier than is possible using conventional techniques.
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