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Table 2 Growth on human blood agar (10° organisms) containing different combinations of antibiotics (for

concentrations see Table 1)

Bacterial strains Combinations of antibiotics

(4] [B] [cl [D] Control
C+N+S: A4 C+N+4 N:S-4+G N+4-G Nil
G vaginalis
NCTC 10287 +++ +++ +++ + 4+ +4++
NCTC 10915 +4++ +++ +++ +++ + 4
Clinical isolates
19907 +++ +++ +++ +++ +++
19812 +++ +++ +++ +++ +4++
H65128 +++ +++ +++ +++ +++
C cervicis + + + + + ++
C hofmanii +++ +++ — — 4+ +
L acidophilus +4++ ++ ++ ++ +++
C xerosis + + — — ++

C = colistin 10-0 mg/l.

N = nalidixic acid 30-0 mg/I.
S = sulphonamide 500 mg/l.
A == amphotericin 2-0 mg/l.
G -: gentamicin 2-0 mg/l.

phonamide showed no discriminatory effect, possibly
due to its inactivation in the presence of blood.
Gentamicin at a concentration of 2-0 mg/l appeared
to be more inhibitory than colistin for organisms
other than G vaginalis. Despite the MIC results,
raising the concentration of gentamicin to 4-0 mg/l
had no effect on the isolation of G vaginalis from
clinical material. Despite the sensitivity of some
strains of G vaginalis to > 2-0 mg/l colistin it was
decided to use this antibiotic at the higher con-
centration of 10-0 mg/l as described by Spiegel et al.®

COMPARISON OF SELECTIVE MEDIA

Based on these studies two selective human blood
agars were chosen for comparative studies on the
isolation of G vaginalis from clinical samples. Both
contained amphotericin B (2:0 mg/l) and nalidixic
acid (300 mg/l). One contained, in addition,
gentamicin (4-0 mg/l) the other, colistin (10-0 mg/l).
Fifty-five vaginal swabs were cultured on both
media, both directly in the clinic without further
plating, and in the laboratory, plating out for single
colonies. Neither medium was sufficiently inhibitory
to enable satisfactory subcultures of G vaginalis to
be made easily from the plates inoculated in the
clinic, although a presumptive identification of G
vaginalis could be made from these plates. The
isolation rate of G vaginalis was the same on both
media, but the presence of gentamicin inhibited the
non-Gardnerella species to a greater extent. The
characteristic diffuse beta haemolysis of G vaginalis
was not affected by either gentamicin or colistin,
although successive subculturing improved both the
size of the colonies and the degree of haemolysis on
both media. Both media inhibited the growth of
Proteus sp. All catalase- and oxidase-negative Gram-

variable bacilli which showed differential beta
haemolysis on human and horse blood were ident-
ified biochemically as G vaginalis.

CORRELATION BETWEEN MICROSCOPY AND
ISOLATION OF G VAGINALIS

Vaginal swabs from 62 women with non-specific
vaginitis were examined by microscopy and culture.
Gardnerella vaginalis was isolated from 45 (74%;). In
only 31 women, however, were there positive
microscopical findings (clue cells, Gram-variable
bacilli, or both). Twenty-five of this group of 31
were culture-positive as compared with 20 of the
group of 31 with negative microscopy (Table 3). The
correlation between microscopy and culture was not
statistically significant. Although no strict quanti-
tative count of G vaginalis was made there was no
gross difference between the growth of G vaginalis in
these two groups.

Table 3 Correlation of isolation of G vaginalis with
presence of “clue cells,” Gram-variable rods, or both in
62 patients with vaginitis x> = 2:0 — NS

Microscopy  Isolation of G vaginalis

Positive % Negative VA Total
Positive 25 80-6 6 19-4 31
Negative 20 64-5 11 355 31

Discussion

The role of G vaginalis in non-specific vaginitis has
been a matter of some controversy. Gardner and
Dukes! isolated this organism, often in pure culture,
from cases of vaginitis which were associated with a
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foul-smelling discharge and the presence of “‘clue”
cells. They found further evidence for its casual role
in this condition by inoculating volunteers with
material from the vaginas of women with this
infection and reproducing the signs and symptoms.
Others? have also found a strong relation between
the isolation of G vaginalis and vaginitis, where other
recognised pathogens (Trichomonas vaginalis,
Candida spp, Neisseria gonorrhoeae) were not found.
An association between G vaginalis and both
Mycoplasma hominis and anaerobes was noted by
Pheifer et al? although a clinical response to therapy
was unrelated to the persistent isolation of M
hominis. Against this is the fact that G vaginalis can
be a normal inhabitant of the vaginal® and neither
Levison et al, nor McCormack et al21! found any
association between G vaginalis and non-specific
vaginitis.

These apparent discrepancies may be the result of
different clinical definitions of vaginitis and bac-
teriological techniques. Gardnerella vaginalis is a
slow-growing organism which, on ordinary media,
is difficult to differentiate from other vaginal
organisms, particularly coryneforms. Dunkelberg?®
has described a protocol for its isolation and
identification, but this is time-consuming. Bailey ez
al” explored the possibility of using API-20A,
Minitek and rapid-buffered substrate fermentation
(RFT) systems and compared them to conventional
tests. Results, using 32 strains, showed API and
Minitek to give variable and unreliable results,
although RFT was comparable with conventional
tests. Greenwood confirmed this, using 63 strains!2
and also noted that G vaginalis produced a charac-
teristic diffuse, beta haemolysis on human, but not
sheep blood agar.® This was confirmed by two other
studies.” 13 This haemolysis together with catalase
and oxidase tests differentiates G vaginalis-like
organisms from G vaginalis, the latter being catalase-
and oxidase-negative. The fermentation of starch,
maltose and dextrose has been used to differentiate
G vaginalis from coryneforms which ferment starch
alone or are non-fermentative.5 14 However, different
groups have found dextrose fermentation to be
variable.12 14

We have confirmed the unusual differential beta
haemolysis of G vaginalis substituting horse for
sheep blood, and have used this in combination with
oxidase, catalase and carbohydrate fermentation to
identify our strains. The human blood agar medium
has also been used in selective form.8 In our study,
although human blood agar with amphotericin B,
nalidixic acid and colistin worked well as a primary
isolation medium, gentamicin was more effective
than colistin in suppressing other vaginal organisms.
This was not surprising considering the broader
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spectrum of activity of this aminoglycoside, particu-
larly against Gram-positive organisms. More im-
portantly, the use of this antibiotic combination did
not affect the production of beta haemolysis by G
vaginalis. The quality of the haemolysis was, how-
ever, dependent on the age of the blood, that which
was just time-expired being best.

The antibiotic sensitivity pattern of the coryne-
bacteria and lactobacilli which can be confused with
G vaginalis in vaginal discharges, suggested that the
development of a fully selective medium, which
would allow the subculture of G vaginalis from plates
inoculated in the clinic without any attempt to plate
out for single colonies, would not be possible. This
turned out to be so, although the presumptive
identification of G vaginalis, based on colonial
morphology, haemolysis and Gram staining, could
be made from these plates. However, the use of
swabs and transport media, rather than direct
plating, did not result in any failure to isolate G
vaginalis.

Because of the relative difficulty of isolating G
vaginalis, a presumptive diagnosis is often made on
the microscopy of wet and Gram-stained prep-
arations of vaginal discharge, looking for ‘‘clue”
cells and short Gram-negative bacilli. Gardner and
Dukes! found a close correlation between mi-
croscopy and culture as did Balsdon et al® and
Pheifer et al.2 Several groups have, however, failed
to find this association.3 4 Although 25/31 (80%) of
patients with symptoms and positive microscopy had
G vaginalis on culture, so did 20/31 (65%) of
symptomatic patients with negative microscopy. If
microscopy had been the sole diagnostic laboratory
feature 14 of the 62 symptomatic cases would have
been missed. The standard of microscopy in the
clinic was not evaluated and it is possible that if
special attention had been paid to this, more women
would have been found to be positive. It is unlikely,
however, that the standard of microscopy in this
clinic differs markedly from that in any similar large
busy clinic. This is the standard against which any
new diagnostic test for G vaginalis must be assessed.

Even allowing for the fact that microscopy might
be made more sensitive, our overall isolation of G
vaginalis from these 62 patients was, at 749, much
higher than the 50%, in whom we found positive
microscopy. Without a clinical and microbiological
survey of the response of the patients to anti-
microbial treatment it is impossible to compare the
significance of G vaginalis when isolated from
symptomatic patients with and without significant
microscopy. The amine test2 was not evaluated and
this, taken in conjunction with microscopy, may
have increased the numbers in whom findings
suggestive of G vaginalis infection were associated
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with the actual isolation of this organism. A strict
quantitative comparison of the numbers of G
vaginalis from the two groups of patients was not
made, but there was no obvious difference between
the growth of G vaginalis in patients with and without
positive microscopy.

Non-specific vaginitis may result from the
combination of G vaginalis and other organisms,
notably anaerobes.® If this is the case the isolation
of G vaginalis alone might not correspond to the
presence of either symptoms or significant micro-
scopical findings. We are now extending our study
to see whether the isolation of G vaginalis together
with obligate anaerobes, both assessed quantitat-
ively, gives a closer correlation with significant
microscopy than the isolation of G vaginalis alone.

We thank Dr JRW Harris for permission to study
patients under his care.
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