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ABSTRACT

Trichomoniasis is a sexually transmissible infection that is capable of causing
substantial morbidity. Trichomonas vaginalis is the only pathogenic species of the
genus Trichomonas and has a worldwide distribution. The disease affects
individuals in all racial groups and depending on the type of subpopulation studied
prevalence rates vary between 0 and 65%. In men, the organism can be found in the
urethra, periurethral glands, prostate, epididymis, and in semen. In 2001, WHO
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; o infection the most common non-viral STI. In the US, trichomoniasis affects two to
Trichomoniasis, three million women annually. Reports from China indicate that it accounts for
Iﬂ\c’)?g:gﬁgs more than 30% of gynaecologic inflammatory diseases causing female sterility. A
' Korean study done on patients complaining of vaginal symptoms found that 10.4%
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25 May 2016 the most commonly reported STIs in females. A prevalence rate of 28% among
Available Online: STD clinic attendees was reported in 2004. It was found that the prevalence of
10 June 2016 trichomoniasis was lower in women attending antenatal clinics. Studies done,

amongst pregnant women in South Africa show prevalence rates between 15 and
41.4%.The prevalence of Trichomoniasis 2.8 %-8.5% in India. These figures
underestimate the real prevalence, since up to one half of all infections are
asymptomatic and never diagnosed. Asymptomatic carriers can unknowingly
transmit T.vaginalis via unprotected sexual contact. Therefore, asymptomatic
infections are epidemiologically important. Hence it is important to diagnose this
infection at the earliest to minimize the transmission amongst healthy population.

Introduction

Trichomoniasis is caused by the protozoan protozoan which he referred to as
Trichomonas vaginalis. ‘Trichomonas’. Ehrenberg Protozoology
_ _ o pointed out that the protozoans human
History of Trichomonas vaginalis habitat is vaginal and therefore specifically
Alfred Francois Donne (1836) Observed named  the  protozoan  Trichomonas

both the appearance and size of the vaginalis. Hesseltine (1942) Found that 13%
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of female patients inoculated with T.
vaginalis culture had developed
trichomoniaisis. Lanceley & McEntegart
(1953) Inoculated five male volunteers with
T.vaginalis culture, three of which

developed urethritis.
Morphology

Trichomonas vaginalis is a prokaryotic
organism with a eukaryotic nucleus. It
belongs to the Sub-Kingdom Protozoa and
Sub-Phylum Mastigophora, means “Flagella
bearers”. The family of Trichomonadidae
consists of seven genera: Trichomonas,
Pentatrichomonas, Tetratrichomonas,
Pentatrichomonoides, Trichomitopsis,
Pseudotrypanosoma and  Cochlosoma.
Trichomonas vaginalis is the largest of three
species of the genus Trichomonas inhabiting
man. The other two are Trichomonas
hominis and Trichomonas tenax.
Trichomonas vaginalis is characterized by
having trophozoites or feeding stages only.

This means that no cystic, environmental
resistant form exists. This explains the need
for transmission through direct contact
between mucosal surfaces.

The organism (as shown in figure below) is
microscopic in size (approximately 10 pm
long and 7 pum wide) and complex in
structure, physiology and behavior. The oval
trophozoite has a short undulating
membrane, four flagella (filamentous
outgrowths of the ectoplasm) and a clearly
visible barb-like axostyle.

The axostyle may be used for surface
attachment to vaginal epithelial cells (VECS)
causing tissue damage. Trichomonas
vaginalis also has a basic cytostome or
gullet (mouth aperture) which helps to
maintain the intraluminal position. In vitro,
trichomonal cells appear ovoid or
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pearshaped whereas in the presence of

VECs, they display an amoeboid
appearance.
In culture; the dividing growth phase

contains several oversized round forms
either without flagella or with flagella
equipped with a dividing nucleus or multiple
nuclei. Trichomonas vaginalis is highly
sensitive to both atmospheric oxygen and
the lack of moisture and will therefore not
survive for more than a few hours outside of
the body.

Reproduction and Life Cycle

Trichomonas vaginalis multiplies by means
of longitudinal binary fission. While the
nuclear divisions in other protozoans are
either mitotic or meiotic, trichomonads are
an exception. They reproduce by a special
type of closed mitosis called
cryptopleuromitosis, a process similar to that
of prokaryotic cells. The process of
cryptopleuromitosis involves the
development of spindle microtubules from
two attractophores flanking the nucleus.

These spindle microtubules extend into the
nucleus and attach to the kinetochores of the
chromosomes. These spindle microtubules

also  elongates  between the two
attractophores ultimately separating the two
daughter cells. Each daughter cell

reconstructs by producing any missing
organelles.

Cell Function

Trichomonas vaginalis lacks important
eukaryotic organelles, such as mitochondria,
peroxisomes and enzymes needed to
conduct oxidative phosphorylation.
Nutrients are obtained by both phagocytosis
and transport through the cell membrane.

Trichomonas vaginalis produces adenosine
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triphosphate (ATP), by utilizing enzymes
typically found in anaerobic bacteria. They
do so by means of a unique, double
membrane bound organelle called the
hydrogenosome. These anaerobic
mitochondria equivalents divide via fission
and  produce ATP  via  substrate
phosphorylation. However, they differ from
real mitochondria in that they do not contain
genetic material and lack cytochromes. The
controversy  surrounding  mitochondrial
symbiosis and divergence of trichomonads
from the main eukaryotic tree was resolved
by a study showing the presence of ValRS
proteins and mitochondrial heat shock
proteins in T. vaginalis. This study suggests
that mitochondrial symbiosis had occurred
first.

Epidemiology

Trichomoniasis is a sexually transmissible
infection that is capable of causing
substantial morbidity. Trichomonas
vaginalis is the only pathogenic species of
the genus Trichomonas and has a worldwide
distribution. The disease affects individuals
in all racial groups and depending on the
type of subpopulation studied prevalence
rates vary between 0 and 65%. In men, the
organism can be found in the urethra,
periurethral glands, prostate, epididymis,
and in semen. In 2001, WHO estimated that
174 million cases occur worldwide annually,
making T.vaginalis infection the most
common non-viral STl In the US,
trichomoniasis affects two to three million
women annually. Reports from China
indicate that it accounts for more than 30%
of gynaecologic inflammatory diseases
causing female sterility. A Korean study
done on patients complaining of vaginal
symptoms found that 10.4% of these
patients were infected by T. vaginalis. The
prevalence of trichomoniasis at STD clinics
varies from eight to 31%. In KwaZulu-
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Natal, trichomoniasis is one of the most
commonly reported STIs in females. A
prevalence rate of 28% among STD clinic
attendees was reported in 2004. It was found
that the prevalence of trichomoniasis was
lower in women attending antenatal clinics.
Studies done, amongst pregnant women in
South Africa show prevalence rates between
15 and 41.4%. The prevalence of
Trichomoniasis 2.8 %-8.5% in India. These
figures underestimate the real prevalence,
since up to one half of all infections are
asymptomatic and never diagnosed.
Asymptomatic carriers can unknowingly
transmit T.vaginalis via unprotected sexual
contact. Therefore, asymptomatic infections
are epidemiologically important. Sexual
intercourse is the most common route of
transmission. Trichomonas vaginalis can
survive for several hours outside the host;
however, non-venereal transmission is
extremely rare.

Host Defence Mechanisms

Although recurrent infections are common,
the infection does not appear to confer
immunity. However, immunity to T.
vaginalis infection may be important in
restricting the organism to the genito-urinary
tract by stimulating non-specific responses.
These responses include complement
activation via the alternative pathway as
well as neutrophil phagocytosis.

Infection caused in men is short-lived and
this could be due to the presence of zinc in
the prostatic fluid which has been shown to
be cytotoxic to T. vaginalis, and therefore
may be an inhibiting factor. Also, the
reducing environment of the vagina is
sufficient to activate proteinases involved in
pathogenesis. However, the male genital
tract is oxidative, thereby inhibiting such
mechanisms.
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The ecology of the vaginal tract during the
reproductive years proves highly significant
in determining the severity of infection.
Infection in the pre-menarchal girl and post-
menopausal women is generally mild and
transient as compared to women of the
reproductive age. This is due to possible
pathogenic factors, such as the vaginal pH,
iron concentrations in menstrual flow and
estrogen fluctuations.

Dependability of the organism to iron
concentrations in the secretions is apparent.
When iron supply is low, it migrates deeper
into the female genital tract in search of
richer iron supply resulting in infection.

It is amazing how this organism survives
dramatic environmental changes, such as the
influx of host macromolecules, erythrocytes,
serum constituents and pH changes.
Research focusing on the initial events of
infection is essential in understanding how
the organism establishes infection.

Pathogenesis
Trichomonas vaginalis elaborates several

mechanisms that contribute to pathogenesis
during infection.

Being the most intensely studied
trichomonad, these pathogenic mechanisms
have not been clearly elucidated.
Mechanisms utilized by this parasite

include: interaction with the vaginal flora,
immune evasion, recognition and binding to
mucin, cytoadherence mediated by adhesins,
haemolysis and the excretion of soluble
factors, degrading all immunoglobulin
subclasses and complement. The surface of
the organism is a vital component of the
complex host-parasite interaction. The fact
that T. vaginalis is capable of long term
survival in the adverse vaginal milieu
demonstrates the highly evolved nature of
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this organism. Focusing on the initial stages
of infection provides a clearer understanding
of the pathogenesis of T. vaginalis. This in
turn, could aid in developing new
intervention strategies, better treatment, and
better disease control.

Clinical Manifestation

Trichomonas vaginalis mainly infects the
squamous epithelium of the female genital
tract. This organism has previously been
found in the urethra, fallopian tubes and the
pelvis. Clinically trichomoniasis varies from
an asymptomatic carrier state to overt
vaginitis. This however, depends on the
severity of the disease. One third of
asymptomatic women display clinical
trichomoniasis within six months. Acute
trichomoniasis is characterized by diffuse
vulvitis and vaginitis with  pruritis,
dyspareunia and dysuria. Small punctuate
haemorrhagic spots often appear on the
cervical mucosa, a situation termed the
“strawberry cervix”. Symptoms include a
profuse,mucopurulent, frothy, malodorous,
yellow or greenish discharge. In this stage,
the lactobacilli which form the normal
vaginal flora is replaced by anaerobic flora
similar to that found in bacterial vaginosis.
However, asymptomatic women have a
normal vaginal pH with normal vaginal
flora. This state of infection is termed the
“carrier stage”. The clinical signs exacerbate
with menstruation and often improve during
pregnancy. It is thought that menstrual blood
causes a rise in pH creating an ideal
environment for trichomonad reproduction.
Also, the elevated iron concentration in
menstrual fluid aids in activating various
pathogenic mechanisms, such as cysteine
proteinases. The hormone estrogen, which
levels are decreased during menstruation,
has been shown to inhibit a pathological
protein known as cell detaching factor. This
organism has been associated with
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reproductive tract complications, such as
premature rupture of membranes, low birth
weight, cervical cancer, infertility, as well as
HIV  transmission.  Trichomoniasis is
predominant in women, but men are
considered as asymptomatic carriers of this
disease. Symptomatic cases, such as urethral
discharge, urethritis and prostatitis have
been reported in 33% to 50% of male
trichomonal infections. Also noted is the
link between T. vaginalis and various
complications including pelvic
inflammatory disease and infertility.

Diagnosis of Trichomoniasis

Diagnosis of T. vaginalis’s infection is being
made on the basis of clinical symptoms, but
in women, the characteristics of the vaginal
discharge, including color and odor, are poor
predictors of T. vaginalis. Detection of T.
vaginalis organism is essential to the
diagnosis of T. vaginalis because the clinical
signs and symptoms are unreliable and as
many as 50% of cases are asymptomatic.

Microscopic Examination

After a fresh specimen from the vaginal
secretion is taken and transferred by a sterile
wire loop to a glass slide, a cover slip will
be put on it and then be examined using oil
immersion high power, dark-field, or phase
contrast microscopy. Microscopic
examination has been a traditional technique
to diagnose trichomoniasis with observation
of motile protozoa in vaginal or cervical
secretions.

Wet mount examination is straight forward
and rapid, but more than 10%ml of live
protozoa are required for detection.
Otherwise  the sensitivity of direct
microscopy varies from as low as 38% to as
high as 82% depend on the time, experience,
the immediate examination of the specimen,
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and the loss of distinctive motility after the
protozoan has been removed from body
temperature. The study of Patil M.J. (2012)
in India showed the sensitivity and
specificity of wet mount, which were 60%
and 100%, respectively, whereas sensitivity
and specificity of the In Pouch TV culture
system were 73.33% and 100%, respectively
when compared to PCR.

Culture Methods

The 'gold standard" for the diagnosis of
trichomoniasis is broth culture technique
using Diamond's medium. The minimum
inoculum size required for a positive result
is about 10 to 20 organisms/ml and the
growth of the organism is easy to interpret.
However, there are inherent limitations to
culture diagnosis. An incubation period of 2
to 7 days is usually necessary to identify T.
vaginalis in cultures, however during which
time infected patients may continue to
transmit the infection, and no culture
systems are widely available to clinicians.
To improve the acceptability of diagnosis by
culture, a plastic envelope method was
developed, which permits both immediate
examination and culture in one self —
contained system. The results are
comparable to those of wet mount and
culture techniques. Similar to the plastic
envelope method, the InPouch system is a
two-chambered bag that allows the
performance of an immediate wet-mount by
microscopic examination through the bag, as
well as a culture. Levi et al. (1997) and
Sood et al., (2007) showed that the InPouch
system is at least as sensitive as Diamond’s
modified medium for the detection of T.
vaginalis. Borchardt et al. (1997)showed
that this system is significantly more
sensitive than either Diamond’s modified
medium or Trichosel medium. The cell
culture technique uses a variety of cell lines
to recover T. vaginalis from clinical
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specimens. Garber et al. (1987) used McCoy
cells for the cultivation of T.vaginalis from
clinical specimens and showed this method
to be superior to the broth culture and wet-
mount preparation since it was able to detect
T. vaginalis at a concentration as low as 3
organisms/ml.

Stain Techniques

Because cultivation methods are relatively
slow and wet mount preparation yielded low
sensitivity, the staining of parasites in fixed
and unfixed smears was introduced.

According to Greenwood J. R. et al. (1981),
staining techniques such as acridine orange
is almost as sensitive as microscopic

examination when specimens can be
examined immediately after sampling.
Lowe G.H. (1965) has shown that,

examination of a Leishman-stained film
yielded the highest proportion of positive
results but probably failed to detect
trichomonads when their quantity was low.
The best combination of methods was found
to be Leishman film and culture: the positive
yield was 99 %. Papanicolaou staining holds
considerable appeal in the diagnosis of
trichomoniasis because it is routinely used in

gynecologic  screening  for  cytologic
abnormalities, particularly in populations
with a high prevalence of STD. The limited
power of culture and microscopic methods
for the detection of T. vaginalis prompted
the advance of the more sophisticated
methods which can detect antigen, antibody,
or nucleic acids in urethral or vaginal
secretion.

Antibody-based Techniques

Various techniques including agglutination,
complement fixation, indirect
hemagglutination, gel diffusion, fluorescent
antibody, and enzyme-linked
immunosorbent assay have been used to
demonstrate the presence of antitrichomonal
antibodie. Mason P.S. et al. (2001) reported
that, enzyme immunoassay (EIA) was used
to detect antibodies to Trichomonas
vaginalis in sera from Zimbabwe. The EIA
showed a sensitivity of 94 to 95% when
compared with vaginal swab culture. The
specificity was 77 to 85% in the two groups.
The EIA may be useful for community
surveys of trichomoniasis. Because T.
vaginalis is a common sexually transmitted
disease, the test may indicate behavior that
increases the risk of STD transmission.

Fig.A Morphology of Trichomonas Vaginalis
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Fig.B Life cycle of Trichomonas vaginalis
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Molecular Techniques

Recombinant DNA techniques have been
increasingly used in clinical laboratories to
improve the specificity and sensitivity of T.
vaginalis diagnosis. Many studies reported
that, PCR appears to be the method of
choice for the detection of genital T.
vaginalis infections with high sensitivities
and excellent specificities for both vaginal
samples and male urethral samples.

Treatment

Metronidazole 2 g orally in a single dose or
Tinidazole 2 g orally in a single dose
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Alternate regimen: Metronidazole 500 mg
twice a day for 7 days

Pregnancy (CDC-recommended regimen)
Metronidazole 2 g orally in a single dose

All symptomatic pregnant women should be
treated, regardless of pregnancy stage.
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