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An Improved Method for the Direct Immunofluorescent
Identification of Neisseria gonorrhoeae

by R. G. SOMMERVILLE, Senior Lecturer in Virology, University of Glasgow, University Department
of Microbiology, Belvidere Hospital, Glasgow, Scotland

The direct (patient-to-slide) method for the identi-
fication of Neisseria gonorrhoeae offers an extremely
useful and rapid test for the presence ofthis organism,
particularly in the female patient. Most workers will
agree that the main difficulty in carrying out the test
is the danger of a variable, and often a considerable,
amount of non-specific fluorescence from the poly-
morphonuclear leucocytes. As the specimen fre-
quently consists entirely of these cells, non-specific
fluorescence may mask specific immunofluorescent
reactions and lead to confusion in interpretation.
These difficulties exist both with commercially-
prepared reagents and with reagents which are
specially prepared for the detection of N. gonorrhoeae.
The so-called delayed technique has been widely

used 'to overcome the non-specific polymorpho-
nuclear fluorescence but this method requires a
minimum time of 24 hours to establish the diagnosis
and cannot therefore be undertaken easily in the
clinic. Alternatively, the slides may be counter-
stained, after immunofluorescent staining, with
Evans' blue dye to mask the polymorphonuclear
fluorescence.a The disadvantages of this method are
its variability and the fact that excess treatment with
Evans' blue dye will completely mask any specific
fluorescence which may be present. This will result
in a "false negative" reading of the slide. An
alternative combined-stain reaction has been de-
scribed, using fluorescein isothiocyanate and
Rhodamine B-200 coupled to 2 different immuno-
globulins. Good results were claimed, but the
reagents are not readily available for widespread use
in the clinic.
The improvements to the direct technique to be

described here include, firstly, the addition of a
simple, readily-available, protein-bound counter-
stain to the immunofluorescent reagent; this stains
polymorphonuclear cells without in any way altering

a White, L. A. & Kellogg, D. S. (1965) Appi. Microbiol.,
13, 171.

b Danielsson, D. (1965) Acta derm. -venereol. (Stockh.),
45, 74.

the immunological specificity of the sera. Secondly,
changes in the fluorescence-excitation filters are
described, which have the effect of producing a
bright red colour from the counterstained poly-
morphs. This allows easy identification of green-
staining N. gonorrhoeae against a red-stained back-
ground in the smears. The technique is described in
detail, is simple to use in the clinic and gives reliable
results within about 10 minutes.

Technique
Staining. Smears are prepared on microscope

slides in the usual manner. If the exudate is unduly
viscous it may be diluted on the slide with a drop of
saline. It should be noted, however, that the method
will also give perfectly satisfactory results on smears
of thick pus which could not otherwise be examined.
The smear should be air-dried and fixed with gentle
heat as for Gram's staining. After cooling, it should
be immersed in 3% formol-saline for 3 minutes, then
rinsed briefly in saline.
The saline-wet smear is then stained, at room

temperature for 10 minutes, with anti-gonococcal
serum coupled to fluorescein isothiocyanate. (This
may be any of the commercially available anti-
gonococcal fluorescent sera.) Naphthalene black TS
(Amidoschwarz) should have previously been dis-
solved in the immunofluorescent anti-gonococcal
serum at the rate of 1.0 mg/ml. This procedure
gives a blue colour to the reagent.
The stain should then be washed off with saline

from a wash-bottle, and the slide washed in saline
for 2-3 minutes, before finally rinsing in de-ionized
water to remove the danger of salt-crystal formation
on the film. The slide may then be examined
unmounted, using an oil-immersion objective.

Microscopy. A fluorescence microscope fitted with
either a mercury-vapour-pressure lamp or a quartz-
iodine burner will give satisfactory results. The
following optical conditions are required: c

c Sommerville, R. G. (1968) Arch. ges. Virusforsch.,
24, (in press).
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Exciter filters: Kodak Wratten gelatin filters 32
and 38A
Agfa-Gevaert gelatin filterR438 EI0

(all 3 filters should be bound together between
cover-glasses).

Barrier filter: Kodak Wratten gelatin filter 12.
Eyepiece: x 6
Objective: x 50 or x 55 fluorite oil-immersion
Condenser: dark-ground, oil-immersed
Immersion oil: nD-1.515.

Results
By the use of this staining technique and with

microscope details as described, polymorpho-

nuclear cells and debris will have a bright red colour.
N. gonorrhoeae stains bright yellow-green irrespective
of its intracellular or extracellular situation. Differ-
entiation between positive and negative specimens
is therefore extremely easy.
The minor modifications to the staining technique

allow it to be performed while the patient is actually
in the clinic, and without the need for special
apparatus other than the microscope. The actual
time of staining is not critical but should not be
less than 8 minutes. Longer staining times give as
good results and in no instance will the green,
specific fluorescence become masked by the counter-
stain.

The Effect of Environmental Temperature on the Reactivity of the
VDRL Slide Test

by J. F. D'COSTA, Laboratory Scientist, World Health Organization, Geneva, Switzerland, A. E. WILKINSON,
Director, Venereal Disease Reference Laboratory (PHLS), London, England, and T. GurHE, ChiefMedical
Officer, Venereal Diseases and Treponematoses, World Health Organization, Geneva, Switzerland

In the surveillance of endemic treponematoses-
notably tropical yaws-following previous mass
penicillin campaigns assisted by the World Health
Organization (WHO), sampling surveys were under-
taken by sero-epidemiological teams in Thailand,
Philippines, Western Samoa, Nigeria and Togo.
These studies were based on pre-established pro-
tocols and statistical-survey designs stratified by
several criteria, and each involved samples of 20 000-
50 000 people drawn from 35-60 sampling points.
The teams maintained close contact with certain
WHO Serological Reference Laboratories, e.g.,
the Statens Seruminstitut, Copenhagen (Dr H. Aa.
Nielsen), Institut Alfred Fournier, Paris (Professor
A. Vaisman) and the Venereal Disease Reference
Laboratory of the Public Health Laboratory Service,
London (Dr A. E. Wilkinson). Inter-laboratory
test-performance studies were undertaken and sup-
plementary test examinations carried out.
During these sero-epidemiological surveys signi-

ficant differences sometimes occurred between the
results of cardiolipin antigen testing (VDRL)
performed in the field laboratory under tropical
conditions and the results of tests on the same sera
by the reference laboratories in temperate climates,

TABLE I
GROUPING AND SERO-REACTIVITY OF 303 SPECIMENS

EXAMINED BY THE VDRL TEST AT NORMAL
LABORATORY TEMPERATURE (220C)

Group VDRL titre No. of sera

Presumed normal donors NR a 50

Patients with syphilis or NRa 51
other treponemal
disease, treated and WR b 37
untreated

1-2 dii. 97

4-8 dil. 43

>16 dil. 25

Total 303

a NR = non-reactive
b WR = weakly reactive

in spite of the fact that identical VDRL testing pro-
cedures were normally used and that the field-
laboratory scientist had been trained at the reference
laboratory. The same reagents were employed by
the field laboratory and the reference laboratory
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