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SUMMARY

The Authors report their own experience and
data from the literature on the presence of
mycoplasma in some obstetric and gynaecological
conditiorns.

Clin. Exp. Obst. Gyn.
V, nn. 3-4, 1978

Three fundamental stages can be sin-
gled out in the development of our know-
ledge of mycoplasma associated with hu-
man disease. They are respectively: a)
the first isolation of a strain of mycopla-
sma, obtained in 1937 from an abscess
of Bartholin’s glands (**); %) the demon-
stration of the fact that the Eaton agent
(Mycoplasma prneumoniae) responsible for
primary atypical pneumonia, was not a
virus but a mycoplasma (); ¢) the disco-
very of the T strains of genital mycopla-
sma, now included in the species of
Ureaplasma urealyticum (¥ *®).

Although the first species of myco-
plasma (M. mycoides) was discovered in
1898 (®) in a case of bovine pleuropneu-
monia, the interest taken by researchers
in these ‘micro-organisms may be consi-
dered recent history and the abbreviation
PPLO (pleuropneumonia-like organisms),
which was so successful in the ’forties’,
contains an implied reference to the above
discovery.

By the term « mycoplasmay, brought
once more to light by Edward and Freundt
in 1955, is meant nowadays a group of
prokaryotes taxonomically included in the
class Mollicutes, thus clearly separated
from the classes of bacteria (Schizomyce-
tes) and viruses (Microtatobiotes). It is
worth mentioning that this classificatory
formulation has reference to various de-
cidedly peculiar biological parameters.
These comprise: 1) values of the G+C
content expressed as a percentage of the
basic totals; 2) the extreme polymot-
phism, with cells whose diameters vary
from 120 nm in the minimum (filtrable)
reproductive units, and those in the sphe-
rical forms (10 pm); 3) the typical ab-
sence of walls, which is directly respon-
sible for the preceding characteristic; 4)
the morphology of the colonies, generally
of very reduced dimensions and observable
only under the microscope.

A further property of mycoplasma, and
perhaps the most surprising one, is the

125



F. Busolo - D. Marchesoni - F. Musajo - D. Marcolin - D. Baratto

fact, unique in the world of the prokaryo-
tes, that sterols ate present as fundamen-
tal components of the cell membrane.
The present subdivision of the class Molli-
cutes comprises the one order Mycopla-
smatales and the two families Mycopla-
smataceae and Acholeplasmataceae, com-
posed respectively of the genera Mycopla-
sma and Acholeplasma. More than forty
species belong to the first of these, among
cies belong to the first of these, among
which may be mentioned M. preumoniae
and M. hominis (with 8 serotypes), whi-
le the second is made up of 5 species.
Finally there are other genera defined as
of «incertae sedis », among which, and
directly concerned with the present re-
port; is the genus Ureaplasma, compri-
sing the sole species Ureaplasma urealy-
ticum (with 8 serotypes). If the certainty
of the mycoplasmic aetiology of primary
atypical pneumonia is excepted, not a
few enquiries need to be made into the
part played by the mycoplasmas in gi-
ving rise to other human diseases. Howe-
ver, it is certainly of interest that these
conditions affect the genitourinary appa-
ratus almost exsclusively and essentially
revolve around the species M. hominis
and U. wrealyticum.

The relevance of M. hominis has been
discussed in connexion with the aetiology
of non-specific urethritis ('), salpingitis
(*), ovarian abscesses (*), post-partum fe-
ver (®¥), premature labour (*), puerperal
sepsis (*2) and septic abortion (*).

U. urealyticum has been thought to be
correlated with spontaneous abortion (%),
tubo-ovarian abscesses (*), reduced weight
of neonates (°), puerperal sepsis (), cho-
rioamnionitis (°), male and female infer
tlllty (1, 13, 17, 18, 19, 20, 26, 29, 32, 38) and non'gO'
nococcal urethritis (NGU) (12 451 3354y,
The latter disease, one of the 14 diseases
transmissible by sexual intercourse, has
been defined by Shepard as the sixth vene-
real disease (®).
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In the present investigations we set
ourselves the task of studying, chiefly
with epidemiology in mind, the frequen-
cy with which mycoplasmas occur in the
urogenital tract, both in good health and
in the course of certain genital conditions.

MATERIAL AND METHODS

The trials were conducted on 299 patients
admitted to the Obstetric and Gynaecological
Clinic of the University of Padua or attending
its out-patient department, including the Conju-
gal Sterility Centre. The cases studied were
classified in the following categories: «) fertile
patients with no objective signs of vaginal in-
fection {leucorrhoea, ardor urinae, dysuria, dy-
spareunia, oedema of the ostium vaginae, etc);
b) patients with subjective and objective signs
of vaginitis; ¢) pregnant women with a negative
history due to abortion; 4) pregnant women
with repeated abortion; e) infertile males; f)
infertile females. No chemotherapy or antibio-
tic therapy had been given to any of the
subjects examined at the time when the sam-
ples were obtained.

In the smales, the investigations into myco-
plasma were undertaken on seminal fluid ob-
tained by masturbation and collected in sterile
containers; a complete semenological examination
was also performed on the same sample in pa-
rallel. In the women, the samples were obtained
by means of a sterile vaginal speculum, after
visualization of the portio cervicis, from the
posterior vaginal fornix, using two swabs uti-
lized respectively for the culture tests and for
preparing the specimens for microscopic exa-
mination.

The method adopted for isolating and iden-
tifying the mycoplasmas, whether from the va-
ginal exudates or from the seminal fluid, have
been described in previous papers (% *).

Direct microscopic examination. - The speci-
mens prepared from the vaginal exudate and
the seminal fluid were stained by the Giemsa’s
method, and examined in order to study the type
and characteristics of the cells present.

Investigation of anti-M. bominis and anti-U.
urealyticum antibodies. - A sample of serum
was obtained from all the patients with a cli-
nical diagnosis of vaginitis, and was preserved
at —25 °C until required for investigation of
the anti-mycoplasmic antibodies. This was done
by the methods of metabolic inhibition (C-in-
dependent) (*) and of mycoplasmacidal test (C-
dependent), utilizing the same strains isolated

from the patient who donated the serum (*
35'36)'
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RESULTS

The presence of mycoplasma was de-
monstrated in 129 (43.1 %) of the 299
samples examined, with a percentage of
428 9% for U. wrealitycum and 9.4 %
for M. hominis; if it is considered that
the association between the two species
was cbserved in 9 %, it will be obvious
how very low was the frequency of iso-
lation of M. hominis alone (0.4 9% ).

From an examination of the data ob-
tained, distributed according to the
groups previously described (table 1), it
substantially appears that:

1) the percentages of isolation of
M. hominis and U. wrealyticurn were no
higher in the sick patients than in the
healthy ones. In the clinically healthy
women, the pregnant (group ¢) and non-
pregnant women (group «), these micro-
organisms were observed with an only
slightly higher frequency as compared to
the other groups studied. This difference
was more marked especially as regards
M. hominis and when the two mycopla-
smic species were associated.

2) In the 52 patients with an obvious
picture of vaginal infection {group 5),
M. hominis was demonstrated with a mar-
kedly lower frequency as compared to
that of the control (group a) (3.8 % as
compared to 15.4 %),

3) The percentage of positive results
among the pregnant women (group ¢) was
the highest in absolute figures. In parti-
cular, the incidence of U. urealyticum was
higher (though not showing statistical si-
gnificance) than in the control group. In
this connexion it should be mentioned
that these values, when compared with
those reported in other investigations (ta-
ble 2), were higher, and lower only than
those obtained by Braun et al. (°).

4) As regards the 29 pregnant women
with a history of at least three repeated
abortions, the percentages recorded rea-
ched lower values; in aggregate the po-
sitive samples amounted to 34.59% against
53.8 9% in the controls.

5) In research into the relations bet-
ween mycoplasma and conjugal infertility,
81 samples of seminal fluid were exami-
ned (group ¢) and 38 of vaginal exudate
(group f), and mycoplasma was obser-
ved to be present respectively in 19.75 %
and 57.9 % of these. U. urealyticum was
encountered in 19.75 % of the infertile
males, and this value reached 24.2 % if
only those patients were considered who-
se infertility could not be attributed to
evident organic or functional causes. It is
worth mentioning that, quite often, the
colonies of Ureaplasma developed from
the spermatozoa (photograph 1).

From a general point of view it must be

Table 1.
N. of Mpycoplasma . hom. + Total Total
Groups samples po.s. M. hominis U. urealyticum  U. ureal M. hominis U. ureal.
examined n. % n. % n. % n. % n. % n. %

a 52 28 538 1 1.9 20 385 7 135 8 154 27 519
b 52 24 4615 O 0 22 423 2 3.8 2 38 24 4615
¢ 47 29 617 0 0 23 489 6 128 6 128 29 617
d 29 10 345 0 0 8 276 2 6.9 2 6.9 10 345
e 81 16 1975 0 0 9 111 7 8.6 7 8.6 16 1975
f 38 22 579 0 0 19 50 3 7.9 3 7.9 22 579
Total 299 129 431 1 04 101 338 27 9 28 94 128 428

a = control group; & = patients with vaginal infections; ¢ = pregnant women; 4 = pregnant wo-
men with history of repeated abortion; ¢ = infertile males; f = infertile females.
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Table 2. — Frequency of isolation of mycoplasmas of vagina in bealthy pregnant women.

U urealyticum % M. hominis . %

Kundsin & Driscol, 1970(%) . 9/40 23 3/40 8

Mardh & Westrom, 1970 (37) . 22/50 44 2/50 4

Braun et al. 1970 (5) . 403/568 71 22/568 39

Gnarpe & Friberg, 1972 (18) . 9/40 23 3/40 8
Romano et al., 1976 (¥#) . 70/143 49 8/143 5.5
our results 29/47 62 6/47 12.86

said that the fact, already mentioned, that
M. bominis was demonstrated only in one
case in this group, shifted the evaluation
towards U. urealyticum, and, in the se-
cond place, towards the association bet-
ween both species.

If the findings related to the pregnant
women are excepted, since these in any
case related to the special vaginal situation
applicable to pregnancy, (%), the highest
colonization by mycoplasma was observed
in the infertile females (group f), and
most of these findings applied to the iso-
lation of U. urealyticum alone. It should
also be mentioned that only in 2 out of
the 13 infertile couples studied were my-
coplasmas observed in both partners.

As a supplement to the above data, it
is worth emphasizing that the colonies
of Ureaplasma often originate from the
epithelial cells present in the inoculum
{photograph 2). This phenomenon is di-
rectly connected with the fact that the
mycoplasmas are most often adherent to
the plasma membrane of the epithelial
cells and, though perhaps only rarely, di-
rectly localized in side them (¥). The
colonies of M. hominis, whose dimensions
are markedly greater than those af Urea-
plasma, develop by covering the epithe-
lial cell entirely, or its margins, or they
may occur in an isolated manner (photo-
graph 3).

No data of interest, however, emerged
from the microscopical examination of the
vaginal exudates stained by the Giemsa's
method, not even as regards the prepara-
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tions obtained from the mycoplasmaposi-
tive patients. In other words no altera-
tions were found in the type of those
described in the cells cultured in wvitro
and contaminated by mycoplasma (7).

It was confirmed by cytological study
that there was an association between the
presence of the two mycoplasmic species
and the isolation of Haemophilus vagina-
lis; in about 80 % of the M. hominis +
U. wrealyticus-positive patients it was pos-
sible in fact to demonstrate the presence
of the «clue cells », characteristic of the
vaginal infections sustained by this bac-
terium.

DISCUSSION

Given that the results stated above con-
stantly indicate a higher percentage of
isolation of U. wrealyticum as compared
with that of M. hominis {though this was
demonstrated almost always in associa-
tion with the former), no comparative in-
terpretation of the data obtained can be
made, unless by direct reference to the
groups into which the subjects examined
were divided. This also shows that in
practice such an interpretation should
chiefly be centred upon the problems re-
lating to U. wurealyticum.

The highest percentage of isolations
from « normal » control subjects might in
the first instance provide evidence of lack
of correlation between the mycoplasmas
and the disease. But this conclusion can-
not be absolute, since it can neither be
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Colonies of mycoplasmas ob served by phase-coatrast microscopy.

Photo n. 1. — (900 x) Colony of U. wrealyticum in sperm culture,
Photo n. 2. — (600 x ) Colonies of U. wrealyticum in vaginal exudate culture.
Photo nos. 3 & 4. — (165 x) Colonies of M. hominis in vaginal exudate culture.
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excluded nor is it improbable that in the
gruop of « normal » subjects individuals
might in fact be included who were
affected by asymptomatic conditions, or
at least conditions that could not be de-
monstrated subjectively or clinically. The
fact that we have not observed any si-
gnificant difference between the isolations
relating to the various groups and those
velating to the control group still seems
important and supports the hypothesis ac-
cording to which mycoplasmas are com-
mensal microorganisms of the urogenital
tract (*). As regards this condition, their
demonstrability might in any case be in-
fluenced by various host-related situations
such as the physiological state (>¥), se-
xual activity (¥), etc.

The data provided by some authors are
in contrast to the above interpretation:
they have recorded a higher percentage of
isolations in subjects affected by vagini-
tis, as compared with controls, and these
would justify the definition of « low vi-
rulence parasites » as applied to the my-
coplasmas (?). The trials we carried out
on 20 samples of serum for the investi-
gation of anti-mycoplasma antibodies,
using strains isolated from the same se-
rum donor in reactions of metabolic inhi-
bition and mycoplasmocidal test in the
presence of C., have constantly given a ne-
gative result. It may perhaps not be exclu-
ded that, given the type of infection consi-
dered, the immune response might be pre-
valently represented by the production of
secretory IgA, analagously to what has
been described for infections of myxovi-
rus and rhinovirus and of Mycoplasma
pneumoniae (3). As has already been stres-
sed, some authors (71015 17.2,45) claim
that the presence of M. hominis and of U.
urealyticum may have marked repercus-
sions upon gestation, and it is precisely
because of such observations that we have
been led to examine the group composed
of pregnant women with a history of
repeated abortion. The lowest percentage
of isolations both of M. hominis and 1J.

130

urealyticum recorded by us in subjects of
this group, as compared with normal pre-
ghant women, is not in accordance with
the above hypotheses. It should also be
added that all the mycoplasma-positive
pregnant women belonging either to this
group (d) or to group {c) brought their
pregnancies normally to term between
the 38th and 40th weeks, and except in
one case they gave birth to neonates
whose weights ere in perfect agreement
with the parameters of the gestrogram
of Dunn and Butler, modified by Grella
and Fais (?). The exceptional case was
a pregnant woman of group (d) who was
ureaplasma-positive and gave birth to a
child weighing less than 2500 grams.

The data presented by some authors,
who support the importance of mycopla-
sma as the cause of deteriorated pregnan-
cv or foetal anomalies remain, however,
extremely suggestive. Among the obser-
vations worthy of special mention are tho-
se that have demonstrated that treatment
with tetracycline is means as efficacious in
brmgmg pregnancy to term in mycoplasma-
positive patients and with histories of
spontaneous abortion ().

As already emphasized, the highest per-
centage of isolations of mycoplasma was
recorded by us in group (¢), composed of
pregnant women; and this observation
supports the theory that the raising of
the vaginal pH, recorded during the cour-
se of pregnancy, might encourage coloni-
zation of U. urealyticum, whose optimum
pH during development is about 6.2,

The problem of the relation between
mycoplasma and infertility has recently
been widely discussed, and this perhaps
is the field of investigation towards which
the efforts of investigators are at present
most directed. U. wurealyticurz has been
isclated more often from infertile than
from fertile couples; but this difference
has not been found, as regards M. howmi-
nis ("> ®). To support the view that myco-
plasmas help to give rise to infertility,
and a high incidence of infertility has also
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been demonstrated in monkeys artificially
infected with U. urealyticum (*'). Support
for this interpretative trend is also given
by the observations of some authors who
have reported conception by 30 % of in-
fertile and ureaplasma-positive couples as
a result of antibiotic therapy (7). In this
connexion it must be remembered that it
is essential to administer antibiotics to
both partners and not to only one of
them, with the object of interrupting the
« ping pong cycle » of treatment reinfec-
tion.

Apart from epidemiological findings that
support the hypothesis of a possible rela-
tion between mycoplasma and infertility,
Gnarpe and Friberg (*) have communi-
cated an observation, made on the scan-
ning electron microscope, of ureaplasma
adherent to the intermediate piece of the
human spermatozoon. Recently (*) we ha-
ve demonstrated by immunofluorescence
that M. hominis too, whose role in the
occurrence of infertility has always been
under-estimated, is able to attack human
spermatozoa. The union of the mycopla-
smas to the spermatozoa has led to hvpo-
theses of interference either with the mo-
bility of the spermatozoon () or with the
fusion of the spermatozoon with the
ovum (*'). The morphology of the sper-
matozoa seems also to be modified under
these conditions. To return to the inci-
dence of isolation of mycoplasmas from
infertile couples, significant differences do
not exist, according to Taylor-Robinson
et al. (%) and De Louvois et al (), even
though treatment with doxycycline has,
according to Gnarpe and Friberg, resulted
in conception in a significantly high num-
ber of patients treated. Qur results refer
to a representative sample of 81 male pa-
tients of infertile couples; the percentage
of isolation of U. wurealyticum (19.75 %)
is markedlv less than that reported in
other studies, while that relating M. ho-
miris is practically identical with that
reported by De Louvois ez al. (**).

If we do not consider the cases of

azoospermia, oligospermia and astheno-te-
ratospermia, and assess only subjects with
idiopathic infertility, the percentage of
isolation of mycoplasma is increased up
to 24 %.

Since the fact emerges from the con-
siderations already advanced that the re-
sults we obtained are not in accordance
with the theory of correlation between
the presence of mycoplasma and inferti-
lity, vaginitis, and spontaneous abortion,
they cannot be considered conclusive.

It cannot, in fact, be forgotten that the
data supporting this theory refer to re-
search in which the mycoplasms were iso-
lated from the uterine tube, the foetal
membranes and the amniotic fluid; the
experiments being formulated, that is, in
a way that we were not able to do, and
which in the last analysis appears to be
more valid from a methodological point
of view.

This reasoning not only justifies our
proposal to continue the investigations on
this topic, examining a larger number of
cases, but most of all leads us to confirm
what we have already stated in a previous
paper (*) in connexion with the position
of the mycoplasma in vaginal ecology. In
our opinion these microorganisms should,
in fact, be considered as resident oppoi-
tunists of the vaginal niche, just as occurs
in the case of other species of prokaryo-
tes.

Translated by Samil-Pabyrn Foundation.
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