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Fewer Trichomonas vaginalis organisms in vaginas of
infected women during menstruation
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SUMMARY The aims of the present study were to count Trichomonas vaginalis organisms recovered
from the vaginas of patients with trichomoniasis, and to obtain data concerning changes in sizes of
trichomonal populations during the menstrual cycle. In about 80% of symptomatic as well as
symptomless patients, more than 1 x 105 parasites per ml could be obtained from vaginal washes.
During menstruation, however, the number oftrichomonads decreased appreciably, with subsequent
increases within three to six days after bleeding.
The results indicated that sufficient numbers of fresh trichomonads may be obtained from vaginal

washes for biochemical and molecular experiments and also confirm the previously reported
trichomonocidal effect of menstrual blood complement in vivo.

The vaginal mucosa of healthy fertile women undergo
profound changes during the menstrual cycle.'2
Similarly, alterations in the quantity and composition
of the mucus layer, which protects the vaginal wall
from invasion, occur at various phases of the cycle.34
Changes in the vaginal microflora that accompany
these shifts in the urogenital environment have also
been reported.7
A complete alteration of vaginal milieu is brought

about by menstrual bleeding. The micro-organisms in
the vagina have to adapt themselves to different
nutritional sources as well as to certain immune
factors present in menstrual blood, but not in mucus.
As yet only little attention has been paid to both the
composition ofmenstrual blood8 and its relation to the
vaginal flora.9
We studied the interaction of vaginal fluids with the

protozoan parasite of the human urogenital system,
Trichomonas vaginalis. We have shown that some
menstrual blood sera can destroy the parasite in vitro
and the role of complement in this process.'`
The aim of the present study was to investigate the

influence of menstruation on the density of T vaginalis
populations in the vaginas of patients with tricho-
moniasis.
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Patients and methods

PATIENTS
We studied 103 women (aged 16 to 56) attending the
Department of Dermatovenereology and the Institute
of Parasitology in Bratislava infected with T vaginalis.
Diagnosis was made by cultivation of trichomonads
from vaginal swabs in Diamond's TYM (trypticase,
yeast extract, and maltose) medium." Clinical features
of patients with trichomoniasis ranged from total
absence of any signs or symptoms to inflammation of
the mucosa. Abundant discharge or vulvovaginal
irritation, or both, were the most common complaints
of the symptomatic patients. All but 10 women (two
pregnant, two having had hysterectomies, and six
postmenopausal) were menstruating regularly.

ISOLATION OF PARASITES
T vaginalis isolates were obtained by washing the
posterior fornix of the vagina of infected women with
10 ml sterile isotonic saline, which was instilled from
and immediately aspired back to a syringe attached to
a polyethylene tube. Single specimens were obtained
from 15 women during menstruation and from 48
while they were not menstruating. Two successive
isolates, one taken during menstruation and one
extramenstrually, were collected from 24 patients who
had had no sexual contact during the study. Three
consecutive isolates, one taken during menstruation,
were collected from nine women. The phase of the
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Fewer Trichomonas vaginalis organisms in vaginas ofinfected women during menstruation

Table 1 Numbers of Trichomonas vaginalis organisms in
vaginal washesfrom 63 patients with trichomoniasis

Density of No (%) ofwomen No (%) ofwomen
parasites menstruating not menstruating
( x 105/mI) (n = IS) (n = 48)

0* 3 (20) 0
0o1-1.0 9(60) 7(15)
11-100 2(13) 36(75)
.101 1 (7) 5(10)
*T vaginalis cultivated after 48 hours.

menstrual cycle or day of menstrual bleeding was
recorded for most of the patients.
The samples were assayed immediately for the

density of trichomonads by counting motile parasites
in a haemocytometer. Fresh isolates were
cryopreserved in Diamond's TYM medium sup-
plemented with 5% dimethylsulphoxide either
immediately after isolation or after subsequent axen-
isation as described elsewhere.'2

Results

Table 1 shows the numbers of organisms recovered
from patients during menstruation as well as from
women in different phases of the cycle. During men-
struation fewer than 1 x 105 trichomonads per ml
wash were found in most (12/15) of the women.
Outside menstruation the converse was true; a concen-
tration of parasites of more than 1 x 105/ml was
present in 41 of the 48 infected women. Mean concen-
trations of parasites were 1-8 x 105/ml in menstruat-
ing and 5-5 x 105/ml in non-menstruating women.
The numbers of parasites in amenorrhoeic women
equalled the densities in extramenstrual washes. We
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Table 2 Influence ofmenstrual bleeding on vaginal
populations of Trichomonas vaginalis in 30 patients with
trichomoniasis

Changes in numbers of No (%) of
trichomonads in vaginal washes women
during menstruation* (n = 30)

No change 5 (17)
Decreased numbers 21 (70)
Increased numbers 4 (13)

*Compared with washes obtained at different phases of menstrual
cycle from the same woman.

found no direct correlation between the number of T
vaginalis organisms and clinical features throughout
the study.

Considering the complexity and variability of fac-
tors influencing the vaginal environment, we next
studied changes in the trichomonad population during
the menstrual cycles of 30 women. Vaginal washes
were obtained during and before or after menstrua-
tion. In 21 of the 30 patients concentrations of
parasites were reduced appreciably (mean 68 2%,
range 7-100%) during menstruation compared with
extramenstrually (table 2). The reduction in concen-
trations of the parasites was most distinct in the first
two days of bleeding. During the last days of men-
struation and immediately afterwards we observed an
abrupt increase in numbers of parasites (figure).

Discussion

Local mucosal immune mechanisms, specific and non-
specific, provide the first barrier against most
microbial invaders.'3 4 The participation of functional
complement, an important humoral component of

1 2 3 4 5 6 7 8 9
Case No

Figure Changes in concentrations of Trichomonas vaginalis organisms in vaginal washesfrom nine women with
trichomoniasis 20 to nine days before menstruation, during menstruation (number indicates day ofbleeding), and three to six
days after menstruation.
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venous blood, in the protective effect of mucosal
secretions, however, has not been satisfactorily shown
until recently.3'`
Data from our previous study suggest that the

human vaginal mucosa are in contact with haemolytic
complement, at least during menstruation.'0 Men-
strual blood of most women examined had a strong
cytolytic effect in vitro on the vaginal pathogen, T
vaginalis, by a complement dependent mechanism.

In the present report, the data concerning the
dynamics of trichomonad populations in the vagina
were obtained from vaginal washes taken during and
outside menstruation. The sampling procedure used in
this study did not appreciably influence the parasite
counts in subsequent washes. Such dramatic drops in
trichomonad populations as are shown in the figure
(case nos 1, 2, 4, and 6) were not observed in repeated
(up to four times in a cycle) sampling outside men-
struation (unpublished data). Thus the figure and
tables 1 and 2 clearly show appreciable reductions in
the concentrations of the parasite in the vaginas of
most infected women during menstruation. A similar
phenomenon in experimentally infected rhesus monk-
eys was described by Johnson et al.'6 Though com-
plement induced lysis is considered to be the mechan-
ism responsible for lower parasite numbers, the par-
ticipation of additional non-complement factors in
some menstrual sera as well as the possible phagocytic
activity of polymorphonuclear leucocytes'7 of men-
strual blood cannot be excluded.

Survival of T vaginalis in the vagina during men-
strual bleeding may be explained by the existence of
subpopulations of trichomonads that are resistant to
complement lysis.'` In this regard, other possibilities,
such as the concentration ofcomplement components
or recolonisation of the vagina from the alternative
sites of infection, have to be taken in account.
The resistance of trichomonads to immune mecha-

nisms during menstruation appears to be an important
factor in the maintenance ofinfection. A more detailed
study of both complement and non-complement
immune factors in menstrual blood and their associa-
tion with vaginal pathogens is therefore essential for
our understanding ofrelevant immune processes in the
vagina.
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