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ABSTRACT
Background: Vaginitis is a common problem among women. Appropriate laboratory diagnosis is important to
succeed better treatment. Routine methods for laboratory diagnosis are not enough sensitive or time consuming.
So construction of a latex agglutination kit for rapid diagnosis of infectious vaginitis has been investigated in this
"study".
Methods: Anti Trichomonas vaginalis and anti Candida albicans sera raised in rabbits. Antibodies were purified
from the antisera using salt precipitation method. The antibodies were then conjugated to latex particles and used
to detect the relevant antigens.
Results: When anti trichomonas coated latex particles mixed with Trichomonas vaginalis, agglutination was
appeared. Also agglutination was occurred when anti candida coated latex particles were mixed with Candida
albicans antigen.
Conclusion: Latex agglutination test developed in this work could be a sensitive method for rapid differential
diagnosis of infectious vaginitis.
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bacterial vaginosis in 2004 was 29.2% . However
only 15.7% of the infected women had vaginal
symptoms (3).

INTRODUCTION
Vaginitis is a common problem in clinics, and it is
considered as the main reason of visiting
obstetricians and gynecologists. Candidiasis,
trichomoniasis, and bacterial vaginosis are three
major causes of vaginitis. Trichomonas vaginalis is
responsible for about 174 million sexually
transmitted infections annually worldwide. This
infection has prevalence of about 3%-48% among
women and causes about 5 million new cases in
American women (1).

Vulvovaginal candidiasis is the frequent infection
of the female genital tract(4). Some laboratory
investigations revealed that 15% of non-pregnant
and 30% of pregnant women were infected with
vulvovaginal candidiasis (5). And Candida albicans
accounts for 80–90% of the infections(6).
Clinical differential diagnosis of vaginitis is
difficult because Candidiasis, trichomoniasis, and
bacterial vaginosis have some overlap manifestations
(7, 8). Therefore proper laboratory diagnosis is very
important to achieve better follow up and treatment.
Different laboratory techniques such as wet smear
and culture are usual methods for diagnosis of
vaginitis. However wet smear is not enough sensitive
and culture is time consuming. So in this study
development of a latex agglutination kit for rapid and
accurate differential diagnosis of vaginitis has been
investigated.

Vaginitis is a common manifestation of
trichomoniasis. However this infection cause other
complications such as preterm delivery, cervical
intraepithelial neoplasis and pelvis inflammatory
disease(2). In the united states the prevalence of
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of latex conjugated to antibody. Again visible
clumping (agglutination) was apperared only on slide
containing latex particles coated with antibody and
Candida albicans (Figure1).

MATERIAL AND METHODS
Trichomonas vsginalis was isolated from vaginal
discharge of women refereed to Shaharekord Clinic
and kept in TYIS culture medium. Trichomonas
vaginalis kit was developed as we published
before(9). Candida albicans (standard strain) was
cultured in Sabouraud Dextrose medium. The yeasts
was then harvested from the culture and suspended
in isotonic saline. Candida was washed twice by
sedimentation. The final sediment was suspended in
isotonic saline and subjected to sonication and the
mixture was kept at -20 as candida antigen. The
antigen then was mixed with complete Freund’s
adjuvant and injected subcutaneously to a rabbit.
Boosters were injected with the same antigens and
incomplete Freund’s adjuvant every fortnight.
Following the forth injection blood sample was taken
from the rabbit and its serum was checked for anti
candida antibody using ELISA method as we
published before(10). Following strong antibody the
whole blood of the rabbit was collected and the
antiserum was kept at -20.

Figure 1: Drops of latex particles coated with antibody
against Candida albicans mixed with a drop of Candid
albicans antigen (left) or buffer (right).

To evaluate the Kit for detection of vaginal
infection, five vaginal samples which were positive
for Trichomonas vaginalis by wet smear, five vaginal
samples which were positive for Candida albicans by
wet smear were tested by the kit. For this purpose a
drop of each sample was put on the slide. Then a
drop of latex particles coated with anti Trichomonas
vaginalis antibody was added to samples which were
positive for Trichomonas vaginalis in wet smear. Also
a drop of latex particles which were coated with anti
Candida albicans antibody was added to samples
which were positive for Candida albicans in wet
smear. In positive control solution containing either
Trichomonas vaginalis or Candida albicans were used
instead of patients samples. For negative control a
drop of buffer mixed with latex conjugated to
antibody. All samples which positive with wet smear
were also positive in latex agglutination Kit
constructed in this study.

Salt precipitation method was used for
purification of antibodies from rabbit antiserum as
we published before and SDS-PAGE was performed
to confirm antibody purification(9). Polyesteren
beads particles were purchased from SIGMA
company and they were conjugated with antibodies
as described by V. Hopwood et al(11).
In order to test reaction of antigens and antibody
conjugated latex beads were mixed with different
concentration of either Trichomonas vaginalis or
Candida albicans on latex agglutinatin slide and
rotated for 5-15 minutes agglutination appeared as
visible clumping.

DISCUSSIONS
In this investigation a latex agglutination test for
rapid differential diagnosis of vaginal infection was
developed. Vaginitis is a common problem among
women referred to obstetricians and gynecologists.
So it would be very worthwhile to have a simple test
that be able to differentiate rapidly candidiasis,
trichomoniasis, and bacterial vaginosis which are
major causes of vaginitis.

RESULTS
A drop ( about 50µl) of Latex particles coated
with anti Trichomonas vaginalis antibody mixed with
a drop of isotoni saline containing about 100
Trichomonas vaginalis and rotated for 5-15min.
Negative control was consisted of a drop of buffer
which mixed with a drop of latex conjugated to
antibody. Visible clumping (agglutination) was
apperared only on slide containing latex particles
coated with antibody and Trichomonas vaginalis.

Latex agglutination tests are used in medicine for
the detection of antibody or antigen in clinical
samples. Some advantages of these assays are that
the procedures are usually simple, they are safe
without hazardous, and the results of these tests are
obtained in a very short time (12).

For Candida albicans also a drop of Latex particles
coated with anti Candida albicans antibody mixed
with a drop of isotonic saline containing about 200
Candida albicans and rotated for 5-15min. In
negative control a drop of buffer mixed with a drop

Latex agglutination test has been used for
diagnosis of acute candida vaginitis and was showed
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to have sensitivity of 72.7% (13). This test has also
been used for diagnosis of Trichomonas vaginalis
infection(14, 15) . Carney reported sensitivity of
about 95% for the test(14) . Also Adu-Sarkodie
reported sensitivity of 98.8% and specificity of 92.1%
for this test (15).

4.

Although latex agglutination test has been used
for detection of either Trichomonas vaginalis or
Candida albicans infections, to our knowledge there
is no kit available for differential diagnosis of three
major causes of vaginal infections.
Azole cream and Fluconazole are used for
treatment of vaginal candidiasis. However both
trichomonal and bacterial vaginitis are treated with
metronidazole (7). So it will be very important to
differentiate candida vaginitis from trichomonal or
bacterial vaginitis. The kit which has been developed
in this study is able to differentiate Candida albicans
and Trichomonas vaginalis infections from bacterial
vaginitis. So with using this kit for examination of
vaginal discharge from symptomatic women, the
clinicians will be able to decide about prescription of
either metronidazole or Fluconazole. Although
trichomonal and bacterial vaginitis are treated with
the same drug (metronidazole), still differential
diagnosis of these two type of vaginitis is necessary
because Simultaneous treatment of the male sexual
partner is recommended in cases of trichomonal
vaginitis.(8)

6.

The other advantage of the kit which developed
in this work is that it is simple and quick. This kit dose
not need any equipment and can be performed in all
rural area labs and even in obstetricians and
gynecologists clinics. Also following taking vaginal
sample the result will be ready for the physician in
about 15 minutes.
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