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ABSTRACT
Various aspects of the use of direct fluorescent

antibody tests for the identification of N. gonorrhoeae
were investigated.

Different colony types within a strain

exhibited fluorescence of about the same intensity, while
differences occurred between strains.

The best results

were shown using the CDC conjugate prepared by the 20-10

minute method using acetone fixation.
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INTRODUCTION AND BACKGROUND
Gonorrhea, which is caused by Neisseria gonorrhoeae,

is the single most prevalent bacterial infection and is one
of the most serious diseases affecting man.

Man is the only

natural host of N. gonorrhoeae, infection being spread prac
tically always by direct contact.

Sexual intercourse is the

usual mode of transmission of the disease.

The gonococci

have little resistance to sunlight and dryness, making the

disease difficult to contract outside the body (17).
The symptoms and signs of gonococcal infection depend on
site of infection, the duration of the infection, the age of

the patient, and the occurrence of local or systemic spread of
the gonococci.

The individual's sex practices influence these

facts greatly.
Infection of the female usually occurs in the cervix

although it may also occur in the urethra, anal canal, and
pharynx.

The primary infection in women is believed to occur

in the transitional zone of epithelium of the cervix.

After

an incubation period of a few days, vaginal discharge of puru

lent exudate appears.

The continuous spread of infected cervical

secretion along the perineum to the anus and urethra presumably

accounts for the consequences of anorectal, urethral, and Bartho
lin's gland infections.
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Upward spread of the gonococci from the cervix can
result in abnormal menstrual bleeding and midline lower

Expansion into the fallopian tubes can

abdominal pains.

cause lower abdominal pain and tenderness, and sometimes be

linked to leukocytosis and elevation of erythrocyte sedimenta
tion rate.

Infections can also extend to the pelvis.
pelvic inflammatory diseases (PID)

Gonococcal

include symptoms of pelvic

peritonitis, accompanied by nausea and vomiting and may lead
to pelvic abscess.

Risk of sterility can result after PID

by causing the fallopian tubes to be occluded by scar tissue
(7).

But if treatment with antimicrobics is given before the

development of pelvic peritonitis, the tubal function and
fertility will be restored in most cases.

Vaginal infections are not present because the epithelium

lining in the vagina of an adult female consist of cornified
stratified squamous cells, which are resistant to attack by

the gonococci (17).

Due to the lack of vaginal infections,

many cases of gonorrhea are asymptomatic.

These carriers will

go undetected unless a routine screening culture for gonorrhea

is obtained or unless a carrier is named as a sex contact of
an infected man.
In males, infection is seen usually only in the urethra

among heterosexual men whereas in homosexual men, gonococcal

infections commonly involve the urethra, anal canal, and
pharnyx with pharyngeal infection often occurring at the

same time (8).

Usually symptoms of gonococcal urethritis
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occur in 2-7 days although some men may never develop symptoms.

Urethritis is often accompanied by a purulent urethral dis
charge.
Men that are asymptomatic or those who ignore their

symptoms serve as main sources of spread of infection to women
and also stand a risk of developing local or systemic compli
cations .

Pharyngeal infections are seen more in women and homosexual
men.

The gonococci can also be found in the nasopharyngeal

and tonsil area.

Pharyngeal infection is rarely transmitted

to a sex partner and is important as a cause of sore throat
or a focal source of gonococcemia.

Anorectal infection occurs in women, homosexual men, and

newborn.

Some symptoms include rectal pain, rectal bleeding

and mucopurulent discharge of the rectum.
In some cases, the gonococcal infection may spread to

other parts of the body causing second disturbances of greater
or lesser severity.

Gonococcemia symptoms usually develop

after a longer period than other symptoms of gonorrhea.

coccemia develops more commonly in females than males.

Gono
Gono

coccemia is characterized by fever, polyarthralgias, and skin
lesions appearing usually on the distal extremities.

Some

complications of gonococcemia include dermatitis, arthritis,
meningitis and hepatitis.

It is believed that many cases go

undiagnosed and that the actual occurrence of gonococcemia
may be higher than present estimates.
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In the newborn, Ophthalmia neonatorum can occur.

This

results when an infected female gives birth, producing an
acute conjunctivitis in the baby.

Unless properly treated

with 1% silver nitrate eyedrops, damage to the cornea can
result and lead to impaired vision and blindness (17, 20).
Spontaneous recovery usually results if gonorrheal infec

tions go untreated but there may be a spread to other parts of
the genital-urinary tract or bacterial distribution to other
organ systems.

With proper treatment, rapid cure should always

result.
Penicillin G, ampicillin, tetracycline and spectinomycin
are the drugs of choice for treatment of gonococcal infections.
It should be noted that tetracycline is no longer effective

for gonorrhea as a single dose, thus many doses should be used.
A test should be made to see if the patient has been cured.

Also, all patients diagnosed as having gonorrhea should be
tested for syphilis (20).

Gonorrhea, theoretically, should be able to be totally
eliminated due to the fact that man is the only natural host
and there is no intermediary for transmission.

Even though

gonorrheal infections can easily be treated, the disease con

tinues to exist and grow.

Thus the increase of gonorrheal

infections is a social-economic problem.

This is probably

because with the older generation the cure is well known
lessening the fear of gonorrhea, while the younger group seems
to be unaware of the disease.

This is reflected in the high

incidence rate among young men and women between the ages of

20-24.
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Gonorrhea cases comparing sexes is shown in Figure 1.
The actual cases of gonorrhea are more accurately reflected

in incidences of men due to the fact that a higher percentage
of men seek treatment.

Control of gonorrhea is important, for no matter how long
or how many different times infected with the disease, protective

immunity is never acquired (17).

Females, especially those

who are untreated or inadequately treated, may be infectious
carriers for years after indications of the disease have dis

appeared.

The silent reservoir of asymptomatic females consti

tutes a primary obstacle in controlling gonorrhea.

Control

methods must be based upon prompt detection and treatment of
patients with the disease and an active tracing of their con
tacts, both primary (the source) and secondary contacts.

This

also must be strengthened by wider education on the real
seriousness of the disease.
The gonococcus is a gram-negative diplococcus with paired

cells having flattened adjacent walls

(17).

It is non-motile,

nonencapsulated, and does not produce spores.

The diplococci

have an undulating outer membrane that is nearly 8.4 nm

thick (16).

This membrane appears as a bi-layer.

Elliptical

'pits' or 'holes' measuring 8-10 nm are on the surface of
the outer membrane. The periplasmic space, which is between
the cytoplasmic membrane and the outer membrane, contains a

thick electron-dense layer.

This layer correlates to the

peptidoglycan layer of the bacterial cell wall.

The cytoplasmic

membrane surrounds the cytoplasm, which is abundant in poly-

Year

Figure 1

Reported gonorrhea cases by sex, U.S. - 1965-1979* (6)

*Data for 1979 are estimates
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The comparatively electron-transparent nucleoid
g
zone contains the DNA.
There are approximately 1.5 x 10

ribosomes.

nucleotide pairs in a chromosome of the gonococcus.

Two

plasmids have also been identified in the Neisseria gonorrhoeae,
although their function has not yet been determined (16).

The gonococci appear to divide by a course of constrictions

plus a septum formation.

The formation of septum is preceded

by an outpouching of the cytoplasmic membrane.

Division occurs

alternately in two planes resulting in a transient tetrad form.
This is thought to occur because the cell wall material laid
down between daughter cells matures slowly (16).
This fastidious organism requires an enriched medium such

as chocolate agar or Thayer-Martin medium (20).

type media are preferred.

Thayer-Martin

These agars contain ingredients

such as hemoglobin and other chemicals to enhance growth of
gonococci, and antibiotics are added to suppress growth of

other bacteria and yeast.

Gonococci flourish best at or slightly below body tempera
ture (37°C)

(11).

temperature (45°C)

The minimum temperature (24°C) and maximum
for the growth of gonococci are constant

for all gonococci whereas optimal temperatures vary from strain
to strain.

Morphology and yield are affected by pH (16) .
choice of pH is between 7.1-7.6.

The

Lysis will occur after

depletion of the energy source.
The gonococci also require CC>2 for growth in vitro (16).

This need for CC>2 seems to be more demanding of primary isolates
'
1
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whereas subcultures are less demanding.

Demonstrations have

shown that a critical C02 concentration is necessary to initiate
growth.

Increasing the C02 concentration also decreases the

number of organisms needed to initiate growth in liquid medium.
C02 is supplied by gaseous method (3-10%) or NaHCO^ in medium.
Diagnosis of gonorrhea rests on the demonstration of the

causative organism.

Figure 2 shows the protocol employed by

the Montana State Laboratory in the diagnosis of gonorrhea (14).

Gonococcal colonies are translucent, moist, raised,
grayish-white colonies with entire to lobulated margins.

oxidase test is run on a presumptive gonorrhea culture.

An

N.

gonorrhoeae produces the enzyme indophenol oxidase which will

oxidize a redox dye when in the oxidase test, producing a
colored product.

Biochemical differential media is also used

for distinguishing different neisseria

(see Table 1).

Another test for confirming the gonococci is the utiliza

tion of direct fluorescent antibody technique (FA).

This

method has been available for many years but has not been
widely applied.
The FA technique includes fluorescent compounds such as
fluorescien or rhodamine.

They are covalently linked to an

antibody without affecting antigen binding, thus forming a
conjugate.

The fluorescent antibody technique, like any other

type of specialized serological procedure, must have optimum
proportions of antigen to antibody (10).

In order to work

properly, the antigen should also be intact.

By illuminating

with light of an appropriate wavelength, the antigen-bound

9

FIGURE 2

Flowchart of Protocol for Gonorrhea Cultures

PRIMARY ISOLATION
24 hr
35°C ± 1°C
8-12% C0o
No growth or
non-g.c. colonies

1

READ PLATE
possible g.c. __
colony morphol
ogy

REINCUBATE
24 hr
35OC ± 1°C
8-12% C02

GRAM STAIN &
ICROSCOPIC EXAM
OXIDASE TEST

V

READ PLATES
No growth or only
non-g.c. isolates

I

REPORT: NEGATIVE'
for N. gonorrhoeae

kTRANSFER TO NEW
MTM PLATE
24 hr
35° ± 1°C
8-12% C02

Gram + or
lon-diplococcusy
or oxidase -

REPORT: PRE
SUMPTIVE
POSITIVE for
N. gonorrhoeae

Gram-oxidase
,+ diplococcus

1

TRANSFER TO NEW
CHOCOLATE AGAR
PLATE
24 hr
35°C * 1°C
8-12% C0„
INOCULATE BIO
CHEMICAL DIFFER
ENTIAL MEDIA
24 hr
35°C - 1°C
Air

v

Dextrose-acid
Sucrose-none
Maltose-none
Nutrient agarno growth

REPORT: CONFIRMED
POSITIVE for
N. gonorrhoeae

TABLE 1
Characteristic Differentiation of the Species of Genus Neisseria (30)

Acid Production from Carbohydrate in CTA Base

____ Growth____________

MTM

Organism

Oxidase

Glucose

Maltose

Sucrose

N. gonorrhoeae

+

+

-

-

N. meningitidis

+

+

+

-

Nutrient agar

Lactose -Fructose 35-36°C 35- 36°C 22- 25°C
(or ONPG)

—

-

+

-

-

+
+

+

—

- (+)
+
(-)
+

+
+

N. lactamica

+

+

+

-

+3

N. sicca
N. mucosa1

+

+

+

+

—

+

+

+

+
_4

+
-4,5

_

+

-

-

+

+
+

-

- (+)

+ (-)

+ (-)

2

N. subflava
N. flavescens3

+

+

+

+

-

-

-

Branhamella (Neiserria) catarrhalis

+

-

-

-

Moraxella osloensis
(Mimeae polymorpha
var. oxidans)

-

+

2Reduces nitrate to gas
^Yellow pigmentation on Loeffler's serum medium
^Most stains will produce acid in 48 hours in CTA-lactose
^Strains formerly classified as N. perflava are positive
^-Strains formerly classified as N. flava are positive
7NaCl-free nutrient agar inoculated with a single drop of a broth culture
Ortho-nitrophenyl-B-galactoside

(-)

(+)

(-)

- (+)

o
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fluorochrome is activated, absorbing light energy.

It attains

an excited state and then returns to its ground state by

emitting light at a characteristic longer wavelength (19).
A fluorescence microscope equipped with an appropriate light
source and filters allows for utilization of fluorochrome-

labeled antibody bound specifically to cells to be viewed.

One advantage of the FA technique is that only a few
organisms need to be present in order to be observed.

Another

advantage is that a nonviable organism will usually stain well
if the surface antigen is not denatured or disturbed.
The FA test, however, is not often used in the identification
of the gonococci and consequently only one company presently

manufactures a conjugate for the test.

Equipment cost is

high and there is difficulty with interpretation of results.
A large serological variability among the different strains

makes it hard to determine what antigen to use for preparation
of a conjugate.

This variability could be due to the different colony

types of gonorrhea.

Four distinct colony types have been

discovered for N. gonorrhoeae and a fifth type has been hypothe
sized.

Colony types that are directly obtained from an

infected individual are thought to be type 1 and type 2, with
type 3 and 4 arising in continuous subculturing, according to

some authorities (18).

There is some speculation, however, that

primary cultures may be complex in terms of mixtures of colony
types.

Experiments have shown that only cells from colony

types 1 and 2 are pathogenic whereas cells derived from colony
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types 3 and 4 are unable to initiate infection in humans
(12, 13).
3 and 4

Pili are found on types 1 and 2, and not on types

(9) .

Evidence shows that the pili are instrumental

for attachment (4), and believed to be related to virulency (5)
Primary experiments have also shown there is an association

of k-antigen of N. gonorrhoeae and the virulence of the

colonies.

Type 1 and 2 are also highly competent for genetic

transformation.

Physiologically, the four colony types are more alike
than different (16).

Types 2, 3, and 4 fermented glucose with

acid but no gas in 24 hours and after 48 hours type 1 shows .

strong fermentation.

All four colonial types have the same

rate and final density of color in the oxidase reactions.

In

nitrate reduction and nitrate products, all four types show

negative.

None are hemolytic on human or rabbit blood and

all four types are positive for deoxyribonuclease production.
From one strain, all four types are equally sensitive to peni

cillin.
Improvement in interpretation of results would make the

direct FA technique a useful tool for rapidly confirming

gonococci.

The task of this paper is concerned with comparing

the use of two conjugates and different techniques of prepara
tion on different colony types of N. gonorrhoeae strains,

and determining which procedure obtains the best results.

MATERIALS AND METHODS
Bacteria

Strains of N. gonorrhoeae used in this study were obtained
from random specimens received at the Montana State Microbiology

Laboratory.

port plates.

Clinical specimens were received on JEMBEC trans

The isolates were confirmed as N. gonorrhoeae

by the gram stain, oxidase test, colonial morphology, and
biochemical reactions.

The colonies were then plated on GCBB agar, a medium for
determining colony types of gonococci (13).

This medium is

a chocolate agar with Isovitalex and a minimum amount of hemo
globin.

This small amou_.e of hem^glob.j.n gives a semi-opaque

medium through which light can be transmitted.
Isolation of Different Colony Types

Colony types 1 and 2 have a double-convexed shape which
refracts light coming through the colony.

This is in contrast

to the type 3 and 4 colonies that have a nearly flat elevation

and do not display this focusing effect (13).

To distinguish the different types, an American Optical

Model 569 Stereozoom dissecting microscope was used with a
magnification of 30X.

The microscope is equipped with a

double-faced mirror, one side being convex and the other flat.
To achieve critical illumination of the colonies, the technique

13
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employed by Dave Minehan was used (11, 15).

The lens assembly

is removed by loosening the set screw holding it in place.

By looking straight down on the stage it can be adjusted
with much more ease.

First using the flat-sided mirror,

it is adjusted so the edge of the stage is reflected in the

center of the mirror.

A fluorescent lamp is brought close to

the microscope and the lamp is adjusted so that light is
shining both above and below the reflection of the stage.

Having the light source in proper place, the mirror is rotated

over to the convex side.
of the colonies.

This allows for better differentiation

The edge of the stage is again centered in.

the mirror.
In distinguishing colony types, descriptions by Juni and

Heyn were used.

Types 1 and 2 will focus the edge of the

stage and the colonies will appear to have a dark horizontal
bar across them.

Types 3 and 4 will not show the bar across

the colonies.
Type 2 colonies are more brightly illuminated and have a

distinct edged horizontal bar as compared to type 1.

Type 1

is more transparent whereas type 2 is more translucent.

Also

the horizontal bars in type 1 tend to be darker than in colonies
of type 2.

Type 3 and 4 are more difficult to distinguish but

type 3 colonies are whiterthan type 4.
After a pure culture of one colony type was attained,

a suspension of the colonies was made in FTA Hemagglutination
Buffer, a phosphate buffer saline (PBS), to a density of 0.5
McFarland.

Slides were then prepared using the suspension,
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allowed to air dry and then frozen and kept at -70°C until
examination.
An emulsion, used for storage of the colonies, was pre

pared by mixing the colonies with human blood in a small tube.
Sterile glass beads were added and the tubes were frozen at

-70°C.

Conjugate
Two conjugates were employed in this study, Center for
Disease Control (CDC) Direct Fluorescent Antibody Conjugate

lot #78-0082 and GONO-tect supplied by Abbott Laboratory

for research and reference only.
Protocol for Preparation of FA Slides
Slides were removed from the freezer and prepared in one

of the following methods:
A.

CDC Method.

In this procedure, the conjugate is put

on a dry slide for five minutes at room temperature (22°C)
in a moist chamber and then rinsed with distilled water.

B.

20-10 Minute Method.

This technique called for the

conjugate to set 20 minutes in a moist chamber at room

temperature (1).

The slides were then given a 10-minute

bath in PBS, changing containers after 5 minutes, and

then rinsed in a container of distilled water.
C.

Acetone Fixation.

The smears were fixed by immersing

slides for 5 minutes in a staining dish containing acetone

(2).

The slides were removed and allowed to air dry,

proceeding on with the 20-10 minute method.
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In all cases the slides that had been prepared were

allowed to air dry and then mounted using buffer glycerol

mounting fluid.

Interpretation of the Slides
The microscope used was a Zeiss Universal dark field,

fluorescent microscope with a 100-watt quartz halogen lamp.

The scoring system used for judging the illumination of
the cells is defined in Table 2.

Prepared control slides used were CDCF62, type 1

enriched, as a positive control, and N. meningitis as a
negative control.

f
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TABLE 2
Grading Scale Used in Determining the Amount of Fluorescence

4++ == brighter fluorescence than that seen with
the control organisms
4+ == brilliant fluorescence of all the organisms
in the field

3+ == well-defined fluorescence of all organisms
in field

2+ == low intensity, but definite fluorescence of
75% or more organisms in the field
1+ == occasional organisms with low intensity
fluorescence

+

= doubtful fluorescence
= absence of fluorescence, only low grade
background fluorescence or fluorescent clumps
of gonococci seen; no evidence of fluorescence
specifically associated with the isolated
organism

variable == variation in the degree of fluorescence of
organisms in the field

OBSERVATIONS AND RESULTS
Isolation of Different Colony Types

The beginning of this experiment involved the isolation
of different strain colony types.

For any one strain, it

was often difficult to isolate three colony types and even

harder to isolate four.
in Table 3.

The results of isolation are given

For only one strain were all four colony types

isolated and for three other strains, less than three different

types could be isolated.

Fluorescence of Different Colony Types
The conjugates were compared on the different colony

types using both the 20-10 minute method and the 5-minute
method (Tables 4 and 5).

The different colony types within

one strain showed fluorescence of about the same intensity.

Differences of fluorescence, however, were seen when comparing

the different strains.
Conjugates
Both of the conjugates were placed on the same slide in

different wells so that comparisons would be easier.

There

was no great difference between the two conjugates, although

the CDC conjugate tended to induce slightly more brilliance of
the cell than the Abbott conjugate.

18
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TABLE 3
Colony Types of Strains Used

Strain Number______ Type 1____ Type 2____ Type 3____ Type 4

318

X

320

X

X

644

X

X

783

X

X

784

X

X

938

X

X

X

974

X

X

X

976

X

1217

X

X

X

1291

X

X

X

X

1477

X

X

X

1597

X

X

X

X

X

1598
MTM-

X

X

X

X

X

X

X

X
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5-Minute Method
The 5-minute method showed a fairly uniform illumination
of the colony types (see Table 4).

There was, however,

background illumination which distracted from the brightness
of the cells.

20-10 Minute Method

Using the 20-10 minute method, both conjugates produced
•

bright fluorescence of the cells (see Table 5).

The 20-10

minute method when compared to the 5-minute method showed a
more intense fluorescence of the cells, and appeared to have

less background illumination, making the results easier to
read.
Acetone Fixation

The 20-10 minute method was then employed to slides that
had been fixed with acetone and slides that had not (see Table

6).

The fixation of slides with acetone showed a brighter

illumination of the cells than when they were not fixed.
There was, however, a filmy background which distracted from
the reading of the slides.
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TABLE 4
Fluorescence of Different Colony Types
Using the 5-Minute Method

train
umber

Conjugate

Type 1

Type 2

Type 3

1+
1+

2+
3+

320

Abbott
CDC

644

Abbott
CDC

4+
4+

783

Abbott
CDC

3+
4+

784

Abbott
CDC

4+
4++

4+
4++

938

Abbott
CDC

4+
4++

4+
4+

974

Abbott
CDC

4+
4+

976

Abbott
CDC

1217

Abbott
CDC

4++
4++

4++
4+

1291

Abbott
CDC

4+
4+*

4+
4+

1597

Abbott
CDC

MTM-

Abbott
CDC

4+
3+

variable
4+

variable
4+

4+
4++

variable
variable
4+
4+

variable
variable

4+
4+

3+
4+

variable
3+
4+
4++

Type
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TABLE 5

Fluorescence of Different Colony Types
Using the 20-10 Minute Method

train
umber

Conjugate

Type 1

Type 2

Type 3

2+
2+

3+
3+

4++
4+

4++
4+

4++

Abbott
CDC

4+
4++

4+
4+

4+
4++

784

Abbott
CDC

4+
4++

4+
4++

938

Abbott
CDC

4+
4++

4+
4++

974

Abbott
CDC

4+
4+

4+
4+

976

Abbott
CDC

4+
4+

1217

Abbott
CDC

4++
4+

4++
4++

1291

Abbott
CDC

4++
4+

4++
4+

1597

Abbott
CDC

MTM-

Abbott
CDC

320

Abbott
CDC

644

Abbott
CDC

783

variable
4+
4+
variable
4+
4+

4+
4++
3+
3+

4++
4++

Type 4
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TABLE 6
Comparison of Acetone Fixation and Unfixed Slides
Using the 20-10 Minute Method

Strain
Number

Method

Type 1

Type 2

318

Acetone
Unfixed

4+
4+

4++
4+

4++
3+

320

Acetone
Unfixed

4++
4++

4++
4+

4+
4++

■ 783

Acetone
Unfixed

4++
4+

4++
4+

784

Acetone
Unfixed

4++
4++

4++
4++

938

Acetone
Unfixed

4++
4++

4++
4++

974

Acetone
Unfixed

4+
4+

4++
4+

976

Acetone
CDC

4++
4+

1217

Acetone
CDC

3+
3+

4++
3+

4++*
4++

1291

Acetone
CDC

4+
4+

4+
4+

4+
4+

1477

Acetone
Unfixed

4+
3+

1597

Acetone
Unfixed

4+
4+

1598

Acetone
Unfixed

MTM-

Acetone
Unfixed

Type

4++*
4+

4++
4++

4++
4+
4+
3+

4++
4+

Type 3

4+
3+

DISCUSSION

In this study, the accuracy of the direct fluorescent

antibody test in detecting gonococci of different colony types
was investigated.

To accomplish this, the various colony

types of different strains had to be isolated.

There seemed

to be a problem isolating all four colony types within one

strain.

With the fourteen strains worked with, for only one

strain could all four colony types be isolated, and there were
three different strains in which no more than two types could

be isolated.

This correlates with a study that showed how

difficult it is to isolate all four types within one strain (13)
The FA test was then done on the various colony types.
It was found that within one strain, those types isolated had

fluorescence of about the same intensity.

Colony types within

one strain show approximately the same amount of antigen-

antibody binding.
There was, however, a difference in the intensity of
fluorescence between the strains of gonococci worked with.

Of those strains used, one of the strains was considered
negative because it had a fluorescence below 3+.

The differ

ence in antigen-antibody binding between the strains is

probably due to the genetic variation between them.
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The CDC and Abbott conjugates were then compared on

the various colony types.

Both conjugates produced the same

approximate illumination of the cell types.

Of the two con

jugates, the CDC conjugate appeared, in most cases, to cause
a slightly brighter illumination of the gonococci cells.

Techniques of preparation for the conjugate were then

compared.

The 20-10 minute method produced a brighter illumi

nation of the cells than the 5-minute method.

The 20-10

minute method showed little background illumination, making
it a much cleaner method of reading results.

Acetone fixation of the slides was then compared to those
not fixed.

The 20-10 minute method was used for the preparation

of the slides.

Acetone fixation produced a brighter illumi

nation of the gonococci than those that were not fixed, although

there was a filmy background.
The FA test can be a useful test for the rapid confinfla

tion of gonococcal infections.

However, a few factors should

be considered while using the FA test.
First, there is a difference in the amount of fluorescence

between the strains.

If a patient's sample is a strain that

fluoresces slightly, it could easily be labeled a negative.
Thus, if a negative result is obtained, other tests for confir

mation of gonococci should be used.
Second, the method used for preparation of the slides
does make a difference in the amount of illumination of the

cells.

In this study, the 20-10 minute method was the most

beneficial procedure in the fluorescence of the cells.

For
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the identification of gonococci using the FA test, I feel
that the 20-10 minute method should be used.

If this

procedure fails to produce sufficient illumination, then
the acetone fixation of the slides should be used.
In conclusion, then, this study showed that the FA
technique is a useful tool in the diagnosis of the gonococci

due to the speed with which results can be obtained.

However

there are some disadvantages that have to be worked out.

Thi

includes producing a conjugate that will have little or no
variability serologically among the different gonococci

strains.

With the increasing number of gonorrhea cases,

the FA technique could help in decreasing the number of cases
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