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Incidence of anti-zona pellucida
and anti-sperm antibodies among
infertile Jordanian women and its
relation to mycoplasmas
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ABSTRACT Anti-zona-pellucida autoantibodies (AZP-Ab) and anti-sperm isoantibodies (ASA) were as-
sessed in the cervical secretions from 73 infertile Jordanian women and 41 fertile control women using
latex agglutination. Significantly more women with infertility had AZP-Ab and ASA (16.4% and 8.2%
respectively) compared with fertile women (9.4% and 0%), with no relation to the etiology of infertility.
Using polymerase chain reaction Mycoplasma hominis and Ureaplasma urealyticum were detected
in cervical secretions of 19.2% and 13.7% of infertile women, and the presence of mycoplasma was
significantly correlated with the presence of AZP-Ab and ASA.

L’incidence des anticorps anti-zone pellucide et anti-sperme chez des femmes jordaniennes
stériles et sa relation avec les mycoplasmes

RESUME Les auto-anticorps anti-zone pellucide (Ac-AZP) et les isoanticorps antispermatozoides (AAS)
ont été évalués dans les sécrétions cervicales de 73 femmes jordaniennes stériles et de 41 femmes
témoins fécondes grace a un test d’agglutination au latex. Les femmes stériles présentant des Ac- AZP
et des AAS étaient significativement plus nombreuses (respectivement 16,4 % et 8,2 %) que les femmes
fécondes (9,4 % et 0 %), sans qu’il y ait de relation avec I'étiologie de la stérilité. En effectuant un test
PCR (amplification en chaine par polymérase), on a détecté des bactéries Mycoplasma hominis et
Ureaplasma urealyticum dans les sécrétions cervicales de 19,2 % et de 13,7 % des femmes stériles ; la
présence de mycoplasmes était significativement corrélée a celle d’Ac-AZP et d'AAS.
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Introduction

The zona pellucida (ZP) is a glycoprotein
membrane surrounding the oocyte and is re-
quired to activate the acrosome reaction [/].
It seems to be an important ovarian antigen
that participates in the etiology of some infer-
tility disorders, including polycystic ovarian
failure [2]. Since it is formed at an early stage
of oocyte growth, zona pellucida-specific
autoantibody may impair ovarian function
[3]. Anti-zona-pellucida autoantibodies
(AZP-Ab) have been investigated among in-
fertility cases, but their primary role remains
uncertain since these antibodies might coex-
ist along with other infertility problems [4].

The primary role of AZP-Ab remains
controversial. Increased titres were found in
most but not all women with unsuccessful
pregnancy and were associated with ovarian
dysfunction [5]. However, no correlation
has been found between these antibodies
and the number of oocytes and pregnancy
rate [6]. Nevertheless, some studies have
shown a high percentage of anti-gamete
antibodies in unexplained infertility cases,
and other fertility disorders [7]. Anti-sperm
antibody (ASA) may also play a different
role in female infertility by interfering with
sperm migration through the female genital
tract [8] and disrupting various stages of
fertilization [9]. However, both iso- and
autoantibodies might be present together in
certain cases of infertility such as endome-
triosis [/0].

Genital infection is one of the factors
affecting fertility. The mycoplasmas Urea-
plasma urealyticum and Mycoplasma hom-
inis are common inhabitants of the female
lower genital tract, with varying incidence
in different populations [//]. Both species
are linked to a wide range of diseases of the
female genital tract, including infertility,
[72] but their actual role in infertility has not
been conclusively demonstrated.
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The real significance of antibodies di-
rected to ZP antigens remains to be estab-
lished. We aimed to assess the presence of
AZP-Ab and its association with ASA in
infertile women with different etiologies for
their infertility. In addition, we evaluated
the presence of different genital pathogens,
in particular M. hominis and U. urealyticum,
in women harbouring ASA and AZP-Ab in
their cervical secretions.

Methods
Sample

In a prospective study, cervical mucus sam-
ples were collected from 114 Jordanian
females attending a private clinic in Amman
during the period March 2005 to April 2006.
Their median age was 25 years. The women
were categorised into 2 groups: 73 infertile
women presenting for an infertility evalu-
ation, with a mean duration of infertility
of 5.5 years; 41 healthy female volunteers
(controls) attending the clinic for routine
check-ups. Medication with antibiotics or
any medication with potentially negative
effects on the rheological characteristics
of the mucus were stopped in the previous
cycle. Women with clinical symptoms of
lower genital tract infection were excluded
from the study.

Informed consent was obtained from the
control women.

Data collection

Cervical secretion collection

Samples of cervical secretions were col-
lected from spontaneously ovulating infer-
tile and fertile women. A sterile speculum
was inserted into the vagina and a 5-10
mL syringe used to collect cervical secre-
tions from the endocervical canal. Samples
were placed in sterile Appendorff tubes and
stored at —21 °C until used.
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Endocervical sample culture

The endocervical samples were placed in
Amies transport medium to be cultivated
on different culture media. Gonococci were
isolated on a modified selective Thayer—
Martin agar (BioMerieux, France) and a
non-selective New York City agar (Oxiod,
Unipath, Hampshire, England). Sugar utili-
zation tests were carried out on all oxidase-
negative diplococci. Yeast cultivation was
performed using Sabouraud—Dextrose agar
(Oxiod, Unipath, Hampshire, England) and
identification was assessed by microscopy
and the germ tube test. Staphylococcus and
Streptococcus spp. were cultivated on blood
agar base and full biochemical tests were
used for identification. Enterobacteriaceae
were identified by the API system (BioMer-
ieux, France). All media were prepared,
inoculated and incubated as routine micro-
biological procedures.

Assay procedure for cervical mucus AZP-
Ab and ASA

AZP-Ab and ASA were measured using the
latex agglutination test. The titres of AZP-
Ab ranged from 1:200 to 1:1600 and for
ASA from 1:400 to 1:800.

For AZP-Ab, cervical specimens were
diluted 1:50, mixed and centrifuged for
10 min at 1000 g. A serial dilution of su-
pernatant using log, was prepared; 10 pL
of antigen suspension (Bioserv, Germany)
was dispensed into the marked circles on
the slide and mixed with 20 puL of diluted
specimen. Agglutination was recorded after
2 min.

For ASA, cervical specimens were
mixed with dilution buffer (1:50), mixed
and centrifuged at 1000 g for 10 min. A
serial dilution of supernatant using log,
was made (1:100, 1:200 and 1:400); diluted
specimen (20 pL) was added to 10 pL of
antigen suspension (Bioserv, Germany) on
a slide and mixed for 2 min. Agglutination
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was considered to be positive when sperm
antibodies were present only in the speci-
men dilutions of 1:100 and higher.

Polymerase chain reaction

Cervical secretion samples were transferred
to 0.5 mL sterile saline, and subjected to
microcentrifugation at 10 000 rpm for 10
min at room temperature. Sample pellets
were digested with 200 pg/mL proteinase K
in the presence of Brij detergent [/3]. Sam-
ples were centrifuged and overlaid with
mineral oil and incubated in a thermal cycler
for 60 min at 56 °C to lyse the cells then at
95 °C for 10 min to inactivate protienase K.
Processed samples were stored at —21 °C.
For M. hominis and U. urealyticum we used
a published protocol incorporating oligo-
nucleotide primer pairs specific for a 324
base-pair region of 16S ribosomal RNA
gene and 224 base-pair region of the urease
gene respectively [14,15].

Aliquots (25 pL) were microcentri-
fuged, overlaid with mineral oil, heated
at 94 °C for 10 min and then immediately
plugged into ice to prevent reannealing of
DNA. An equal volume of reaction mixture
was added to the samples and loaded in a
minicycler to be subjected to PCR. Purified
M. hominis and U. urealyticum were always
processed and assayed in parallel to the test
samples as positive controls. H,O blanks
served as negative controls. Products were
visualized under ultraviolet illumination on
polyacrylamide gel stained with ethidium
bromide [/4].

Statistical analysis

Data analysis was performed with SPSS
software, version 13.0. Statistical assess-
ment of results was performed using the
t-test for equality of means, Levene test
for equality of variances and chi-squared
test. P < 0.05 was considered statistically
significant.
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Results

A total of 114 women were enrolled in the
study: 73 infertile and 41 healthy fertile
controls. Of the infertile women, 16 (22%)
were diagnosed with polycystic ovarian
failure (PCO), 50 (68%) with unexplained
infertility and 7 (10%) with other infertility
problems (abortion for unknown reasons,
hormonal imbalance, endometriosis and
other causes).

AZA-Ab was detected in cervical se-
cretions from 12 (16.4%) of the infertile
women and 2 (4.9%) of the fertile women
(Table 1). ASA was present in 6 (8.2%)
infertile women and 0 (0.0%) fertile women
and was significantly associated with infer-
tility (P < 0.05). Both types of antibodies
were detected in 2 infertile women. The
prevalence of AZP-Ab was higher in fe-
males with infertility compared with fertile
ones (P = 0.06), without any association
with the etiology of infertility.

AZP-Ab and ASA were detected in 8
(16.0%) and 3 (6.0%) cases respectively of
unexplained infertility; in 2 (12.5%) and 1
(6.3%) cases with PCO; and in 2 (28.6%)
and 2 cases (28.6%) with other infertility
problems. These results were not statisti-
cally significant for any single category of
infertility.

Extensive microbial screening in cervi-
cal secretions from infertile women showed
high percentages of Staph. aureus, Str. pyo-
genes, Str. faecalis, Str. viridans, Proteus
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mirabilis, Escherichia coli, Enterococcus
spp., Pseudomonas aeruginosa, Neisseria
gonorrhoeae, Candida albicans and certain
commensal aerobic species (Table 2). The
presence of C. albicans was significantly
correlated with the presence of Streptococ-
cus spp., P. aeruginosa and N. gonorrhoeae
(P=0.01, 0.002 and 0.031 respectively).

Figures 1 and 2 illustrate the PCR detec-
tion of M. hominis and U. urealyticum.
M. hominis was detected (by PCR) in 14
(19.2%) infertile women and 3 (7.3%) con-
trols, whereas U. urealyticum was detected
in 10 (13.7%) infertile women and 4 (9.8%)
controls (Table 3). The prevalence of both
organisms was significantly related to in-
fertility (P = 0.06 and < 0.05 respectively).
Two of the infertile women harboured both
mycoplasmas. In addition, the presence of
mycoplasmas was significantly correlated
with the presence of AZP-Ab and ASA (Ta-
ble 3) and was associated more frequently
with candidiasis (P = 0.001).

Discussion

Some studies have emphasized the role of
gamete-specific antibodies as a possible
immunopathological mechanism for re-
production failure. Antibodies to oocytes
are introduced as a possible marker for
this failure [/6]. ZP, which is formed at
the early stage of oocyte growth, seems to
be one of the targets for the production of

Table 1 Antibodies to zona pellucida and sperm detected in the cervical secretions of infertile

and control women

Fertility status Total Anti-zona-pellucida antibody Anti-sperm antibody
Positive Negative Positive Negative
No. % No. % No. % No. % No. %
Infertile women 73 64.3 12 16.4 61 8.2 6 8.2 7 91.8
Fertile women 41 35.9 2 4.9 39 95.1 0 0.0 41 100.0
Total 114 100.0 14 12.3 100 877 6 5.3 108 94.7
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Table 2 Microorganisms detected in cervical secretions of infertile and control women

a1)

Fertile women (n =

Positive

=73)

Infertile women (n

Positive

Microorganism

Negative

Negative

% of No. o % of

%

o % of No. % % of No.
80.8

%

No.

total
33.3

total
2.6

35
2.6

total
51.8
55.3

total
12.3

92.7

38
37
38
39

73
9.8

59
63
60
67

19.2

14

Mycoplasma hominis

32.5

90.2

86.3

8.8

1.4

13.7

Ureaplasma uraelyticum

Escherichia coli

33.3

92.7

73
4.9

52.6
12.2

82.2

17.8

13
6
21

95.1 34.2

1.8
4.4

58.8

91.8

5.3
18.4

8.2
28.8

Pseudomonas aeruginosa

Staphylococcus aureus
Proteus mirabilis

316

87.8
95.1
100.0

36
39

52 71.2 45.6

65
71

34.2

1.8
0.0
9.6
9.6
3.5
0.0

89.0 57.0 4.9
62.3

7.0
1.8

18.4

11.0

41 36.0

0.0
26.8

973

71.2

2.7
28.8

Enterococcus spp.

30 73.2 26.3
26

26
26

45.6 1

52
28
28
28

21

Candida albicans

22.8

63.4

24.6 1 26.8

38.4

32.9 21.1

24
13

Streptococcus viridans

22.8

63.4

9.8
0.0
4.9

24.6

38.4

1.4

17.8

Streptococcus pyogenes
Streptococcus faecalis

22.8

63.4

24.6

38.4

7.0
3.5

11.0

39 95.1 34.2

1.8

94.5 60.5

69

5.5

Neisseria gonorrhoeae

autoantibodies which might impair ovar-
ian function [/7]. It acts as an antigen and
is species-specific, but with some excep-
tions [/7,18]. Normally it does not stimu-
late the production of antibodies, owing to
the blood—ovary barrier. Autoantibodies
might be produced after the degradation
of the ova, subsequently triggering an im-
mune reaction [/9].

This prospective study was designed
to assess the presence of AZP-Ab in rela-
tion to PCO and unexplained infertil-
ity cases. Detectable levels of AZP-Ab
and ASA were observed among infertile
women (16.4% and 8.2% respectively)
compared with fertile women (4.9% and
0.0% respectively). This was highly sig-
nificant for ASA and infertility cases (P
< 0.05), but for AZP-Ab the relation was
not significant (P = 0.06). In spite of
many studies emphasizing the importance
of autoantibodies directed to ZP in the
etiology of infertility [20], especially un-
explained cases [ 7], we could not find any
significant association between AZP-Ab
and different infertility groups. However,
other studies have shown a minor role for
these autoantibodies, since they are only
recorded in 2.4% of infertile women [4].
In patients attending an in vitro fertility
programme, the presence of AZP-Ab cor-
related with a lower fertilization rate [2/].
In most of the cases studied, however,
antibodies to ZP were not correlated with
those directed to sperm antigens. This
might be explained by the differences in
immunostimulation in production of the
2 types of antibodies. Iborra et al. showed
that anti-endometrial antibodies do not
cross-react with gamete antigens (sperm
and oocytes) [/0]. However, besides
their inhibitory effect on sperm motility,
some antibodies directed to sperm antigen
showed inhibitory effects on ZP itself
[22].

—
-
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1 2 3 4 5 6 7 8 9 10 S

Figure 1 Detection of Mycoplasma hominis
by polymerase chain reaction in cervical
secretions. Endocervical samples were
processed and tested for M. hominis using
primer pairs specific for a 324 base-pair
region of 16 rRNA genes. Lane S: base-pair
standard; lanes 3-9: positive samples; lane
10: mycoplasma positive control; lane 2:
negative sample, lane 1 H20 blank

1 2 3 4 S

Figure 2 Detection of Mycoplasma hominis
and Ureaplasma urealyticum by polymerase
chain reaction in the cervical secretions.
Lane S: base pair standard; lanes 1 and 2:
negative samples; lanes 3 and 4 positive
samples for both

Stimulation of auto- and isoantibody
formation seems to be associated with
microbial infection. An increased rate of
genital infection due to microorganisms has
been recorded in the past few decades. Im-
proved laboratory techniques, particularly
molecular ones, have led to an increase in
the recording rate of the total microorgan-
isms isolated, especially Mycoplasma spp.
However, M. hominis and U. urealyticum
can be isolated with considerable frequency
from the human urogenital tract and are
thought to cause various problems such as
nongonococcal urethritis, pelvic inflam-
matory disease, pyelonephritis or infertil-
ity [23]. In our study, the incidence of M.
hominis as detected by PCR was 19.2% and
7.3% among infertile females and controls
respectively, whereas U. urealyticum was
detected in 13.7% and 9.8% respectively.
The rate of detection of U. urealyticum was
lower in comparison with other studies,
which might be related to different popula-
tions. However, both organisms were clearly
more frequent in infertile women than con-
trols (P < 0.05). Some studies showed that
vaginal colonization with U. urealyticum
is much higher than with M. hominis [24].
Kapur et al. reported the recovery of U.
urealyticum in 21.4% of patients suffering
from vaginal discharge [25]. This varia-
tion might be explained by the differences
in the pathogenicity of Ureaplasma spp.
since some strains are more pathogenic
than others and thus responsible for some
invasive vaginal infections [26] or because
the conditions in the female genitourinary
tract favour the proliferation of Ureaplasma
spp. [27].

While the association of fertility with
genital tract colonization by Mycoplasma
or Ureaplasma spp. has been extensively
studied, it remains controversial. Genital
tract infection is considered a non-specific
immune activator leading to the immune
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Table 3 Incidence of Mycoplasma hominis and Ureaplasma urealyticum in relation to anti-zona-pellucida antibody and anti-sperm
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Negative

response. This concept might be applied to our
results, since M. hominis was detected in 66.6%
of cases with AZP-Ab associated-infertility
and only in 9.8% of the cases with no autoan-
tibody. Also, 33.3% of infertility-related AZP-
Ab showed the presence of U. urealyticum in
comparison with 9.8% in those without. These
facts suggest a role of mycoplasmas as nonspe-
cific stimulators for B-lymphocytes in cervical
secretions. It is well known that M. hominis has
an affinity for urogenital tissue, adheres to the
surface of eggs and can penetrate the ZP. This
might stimulate an immune response which is
followed by AZP-Ab formation [28]. Cross-
reactive antigens may be present in sperm, M.
hominis, testis, ovary and leukocytes [29]. In
addition, Ureaplasma infection has been shown
to produce a series of chromosomal changes
in human lymphocytes. Both acute infection,
with residual tissue damage, and reversible al-
terations in lymphocytes resulting from chronic
colonization have been suggested as mecha-
nisms of Ureaplasma-induced infertility [30].
Other microorganisms were investigated in
the study and were shown to be present more
frequently among infertile women. A signifi-
cant relation was found between M. hominis and
C. albicans. In addition, the presence of C. albi-
cans was significantly correlated with Strepto-
coccus spp., P. aeruginosa and N. gonorrhoeae.
Of the microorganisms investigated, only C.
albicans seemed to significantly correlate with
autoantibody presence in infertile women. Re-
peated exposure to C. albicans in association
with other types of infection (e.g. mycoplasma)
may be one of the stimulators that leads to the
formation of autoantibodies as a result of some
antigenic cross-reactivity. The data suggest that
colonization with M. hominis is likely to de-
pend on other genital microflora, which help in
creating certain environmental conditions in the
cervix as well as an increased pH. This can be
demonstrated even more clearly with the results
obtained from examinations of infertile females
harbouring C. albicans. However, this does not

—
-
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agree with others who reported less frequent
occurrence of mycoplasmas together with
genital candidiasis [24].

In conclusion, women with infertility
related to autoantibodies directed towards
reproductive tissue showed a significantly
higher prevalence of M. hominis and U.
urealyticum compared with women without
autoantibody-related infertility and com-
pared with fertile women. The association
between mycoplasma infection and infer-
tility complications leads us to speculate
whether the detection of these organisms
by PCR in the endocervix of women with
infertility reflects its presence also in the
uterus or other parts of the genital sys-
tem. It is important for early diagnosis and

treatment as a goal to decrease the prob-
ability of tubal occlusion and infertility.
The combination of immunological and
bacteriological investigations for female
infertility provides important diagnostic
and prognostic information and is crucial
in selection of cases for in vitro fertilization
and intracytoplasmic sperm injection.
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