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Abstract 
Background: The study of ASA etiology is very important in the diagnosis 
and treatment of infertility. Studies of presence of antisperm antibodies in the 
bodies of unmarried women are very rare, so that this article aims at studying 
the possible causes and interpretations behind the development of antisperm 
antibodies in virgins. Methodology: The study included 5 single women with 
positive ASA. Description and clinical history of the patients was assessed by 
special questionnaire provided for this purpose. All laboratory investigations 
and diagnostic procedures were done in the hospital from 1st August to 15th 
December 2017. Results: The mean serum antisperm antibody concentrations 
(64.3 IU/ml) which is considered positive titer. The incidence of ASA among 
virgins is 2.22%. Complete blood count is normal except for slight increase in 
WBC count and percentage of basophils, monocytes and lymphocytes. This 
study recorded high concentrations of serum total IgG and IgM levels (1875 
IU/ml and 295 IU/ml respectively). The UTI was confirmed by counting total 
bacterial concentration (178,250 CFU/ml) in the urine, and diagnosis of sus-
pected causes showed the following species: Escherichia coli, Klebsiella 
pneumonia, Staphylococcus aureus, and Proteus mirabilis. Conclusions: 
There are two suggested mechanisms to explain ASA in virgins: 1) antigen 
cross-reactivity between sperm and bacterial antigens to which antibodies can 
react; 2) induction of the immune system by antigens of sperm ingested into 
the gastrointestinal tract with contaminated food and drink. Recommenda-
tions: it is recommended to conduct a research study that include a large 
number of virgins for investigating ASA to confirm our results and build a 
scientific generalizations , in addition to animal studies for testing the role of 
sperm ingestion in the induction of immune system. 
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1. Introduction 

A number of hypotheses have been suggested to explain the etiology of anti-
sperm antibodies in both genders. In particular, several controversial studies had 
been conducted to investigate the occurrence and types of antisperm antibodies 
in women [1]. Sperm is considered as a highly diverse antigenic cell, it contains 
antigens that can be modified during processes of maturation and ejaculation, 
e.g. the binding of soluble fibronectin to the tail of sperm [2]. During the early 
years of the 20th century, researchers had shown that spermatozoal and seminal 
plasma antigenic components can stimulate both specific autoimmunity and 
isoimmunity. For women exposed to sexual activity, antisperm antibodies may 
be developed in their body after spermatozoal discharge into the reproductive 
tract with an immunologically settled epithelial tissue, the peritoneal cavity, or 
the digestive tract [3]. Exposure to sperm after oral or anal intercourse has been 
associated with the formation of antisperm antibodies in both women and ho-
mosexual men [4]; Wolff and Schill (1985) investigated ASA in men involved 
with forbidden homosexual intercourse, they recorded a high incidence of anti-
sperm antibodies in the sera of homosexual men, they explained that high inci-
dence by inducing immune system with antigens from spermatozoal cells 
through passive anal intercourse [5]. Several sperm-specific antigens have been 
defined using bioeffective monoclonal antibodies mAbs; These mAbs have been 
raised against sperm cells of various mammalian species, including mouse, rab-
bit, guinea pig, and human. Some of mAbs have been investigated for 
cross-reaction with the human sperm cell, and it is envisaged that some of the 
reactive cognate antigens will be conserved evolutionarily among sperm of vari-
ous mammalian species and others may be highly species specificity [6]. 

It was found that cervical epithelial mucus is an essential element of immune 
system with high capacity in responding to microbial infectious agents, foreign 
antigens and, occasionally spermatozoal antigens. Plasma cells of the 
sub-epithelial layer of ovarian tubes, uterus and vagina, have the ability to pro-
duce immunoglobulin class A [7]. Like other mucosal surfaces, the secretions 
and tissues of the female genital tract contain antibodies, antibody-producing 
cells (plasma cells) in addition to other lymphatic cells, macrophages, and helper 
T lymphocytes [8]. Secretory IgA is the most abundant immunoglobulin in the 
genital tract secretions, especially in cervix, uterus and uterine tubes. Other types 
of immunoglobulins like IgG and may be IgM are also present. The ratio of IgA: 
IgG in cervical is much higher in mucus than that in serum [6]. The identifica-
tion of Ig subclasses of cervical mucus antibodies showed that about 70% of the 
IgA was IgAl, whereas IgG4 and IgG3 were the major IgG subclasses present [7] 
[9]. It has been suggested that antisperm antibodies may form in women because 
of a decrease of one or more immunosuppressive factors in her husband’s se-
minal fluid as sperm cells may possess protective mechanisms that inhibit im-
mune reactions, but there is no convincing evidence to aid this hypothesis [10] [11].  

Many authors mentioned that the female have the ability to potentially form 
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anti-idiotype antibodies that are directed against the male husband’s antibodies 
specific for internal sperm structures, as well as to antibodies specific for anti-
genic structures of sperm cells [12]. The hypothesis of idiotype antibodies is 
widely supported by the studies of several researchers [13]. 

Although antisperm antibodies in married women and adult males are well 
studied, no adequate studies were conducted to investigate the possible presence 
of antisperm antibodies in the bodies of unmarried women that have not ex-
posed sexual activity (virgins). Many authors did not found any levels of ASA in 
the serum of virgin women [7]. Many others have recorded detectable concen-
trations of ASA in the serum of unmarried women that did not have any sexual 
activity [14]. 

This article is a descriptive study about the occurrence of antisperm antibo-
dies in the serum of a virgin woman. As the studies of the ASA in the virgins are 
very rare, perhaps due to social determinants which assume that sperm do not 
contact with virgin body, so it aims at studying, in more details, the possible causes 
and interpretations behind the development of antisperm antibodies in virgins. 

2. Methodology 
2.1. Patients Description 

A suitable questionnaire was designed to assess the socio-demographic characte-
ristics of the virgin women that exhibit positive ASA test (Table 1). 

2.2. Clinical History 

Clinical assessment for the medical history for the virgin women was conducted 
through direct interview, ultrasound diagnosis, and medical laboratory analyses. 
Out of 255 single women investigated, only 5 had positive serum ASA. The main 
infectious disease was urinary tract infections, one woman suffered from colitis 
(Table 2). Assessment and all laboratory investigations were achieved from 1st 
to 15th December 2017. 
 
Table 1. Socio-demographic characteristics of the ASA positive virgins. 

Property  Frequency Percentage 

Age 
20 - 22 2 40 

23 - 25 3 60 

Residence 
urban 4 80 

rural 1 20 

Monthly income 
Sufficient 4 80 

Insufficient 1 20 

BMI 
18.5 - 24.9 2 40 

25 - 29.9 3 60 

Occupation 
Laboratory technician 1 20 

Housewife 4 80 
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Table 2. Clinical characteristics of the ASA positive virgins. 

Property  Frequency Percentage 

Ovarian or uterine tumor 
Yes 0 0 

No 5 100 

Polycystic texture 
Yes 0 0 

No 5 100 

Diabetes mellitus 
Yes 0 0 

No 5 100 

Hypertension 
Yes 0 0 

No 5 100 

UTI 
Yes 4 80 

No 1 20 

Colitis Yes 3 60 

 No 2 40 

Skin allergy Yes 2 40 

 No 3 60 

Respiratory allergy Yes 2 40 

 No 3 60 

Menstrual disturbances Yes 1 20 

 No 4 80 

Drugs Esomeprazole 1 20 

 Salbutamol 1 20 

 Hydrocortisone 1 20 

 No drug 2 40 

2.3. Laboratory Tests 
2.3.1. Investigations of Serum ASA 
The concentration of serum ASA was estimated by using Enzyme-Linked Im-
munosorbent Assay (ELISA) kits equipped by DRG International, Inc., USA. 
The cutoff point for serum ASA concentration was 60 IU/ml (above which the 
sample was considered positive as fixed on the kit instruction). To avoid unin-
tended technical error, the test was repeated three times on different periods, the 
mean value was calculated [15]. 

2.3.2. Complete Blood Count 
For counting complete blood picture, 3 ml of blood was taken by using sterile 
syringe and put in heparinized tube, the test was done by using HumaCount 
System (Germany). 

2.3.3. Total Serum IgG and IgM 
Radial immunodiffusion is a simple technique that is routinely used for measur-
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ing the concentrations of various soluble immunoglobulines (usually proteins) 
in biological fluids. It is principally derived from the work of Mancini [16]. 

2.3.4. Urine Culture 
All urine samples were cultured on Blood and MacConkey agar. Finding of 
100,000 colony-forming units per milliliter (CFU/mL) or more was a “positive” 
test result symbolizing infection. The isolated bacteria were identified according 
to microscopic, biochemical tests and VITEK® 2 system (bioMérieux) [17]. 

3. Results 

Table 1 shows the socio-demographic characteristics of the ASA positive virgins, 
it reveals that most of them (60%) are between 23 - 25 years old, about (80%) of 
them live in urban residence, with sufficient monthly income (80%), and a 
moderate BMI ranging (18.5 - 24.9) and (25 - 29.9) indicating 40% and 60% re-
spectively. Table 2 demonstrate the clinical characteristics of the ASA positive 
virgins, it shows that there is no many health problems except for: urinary tract 
infection (80%), skin allergy (40%), respiratory allergic problem (40%), and coli-
tis (60%). Table 3 shows that the percentage of positive serum ASA among vir-
gins is (2.22%), as only 5 cases indicated positive tests out of (225) volunteers 
participated in the research. 

Table 4 shows the mean (64.3 IU/ml) and standard deviation (1.6 IU/ml) se-
rum antisperm antibody concentrations, it is considered positive depending on 
the kit instruction. This result was obtained after testing 56 negative subjects. 
According to Table 5, measures of the complete blood count are normal ex-
cept for WBC count and percentage of basophils, monocytes and lymphocytes, 
which were slightly shifted toward the high levels. Table 6 shows a high con-
centration of serum total IgG and IgM levels (1875 IU/ml and 295 IU/ml re-
spectively). 

As shown in Table 7 and Table 8, the UTI was confirmed by counting total 
bacterial concentration (178,250 CFU/ml), and diagnosis of bacterial species that 
involve in the infection, they include: Escherichia coli, Klebsiella pneumonia, 
Staphylococcus aureus, and Proteus mirabilis. 

 
Table 3. Incidence of ASA among virgins. 

Property Frequency Percentage 

Positive serum ASA 5 2.22 

Negative serum ASA 220 97.78 

 
Table 4. Mean and standard deviation of serum antisperm antibodies. 

Measure Mean ± SD Assessment 

Serum ASA (IU/ml) 64.3 ± 1.6 Positive 
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Table 5. Incidence of ASA among virgins. 

Measure Mean ± SD Assessment 

RBC count (cell\mm3) 4.6* 106 ± 0.4* 106 Normal 

WBC count (cell\mm3) 9850 ± 945 Borderline (High) 

Hb (g/dl) 13.8 ± 2.1 Normal 

PCV (%) 38.4 ± 5.4 Normal 

Platelets count (cell\mm3) 227500 ± 23454 Normal 

Neutrophils (%) 54.2 ± 6.3 Normal 

Basophils (%) 0.9 ± 0.1 Borderline (High) 

Eosinophils (%) 3.5 ± 0.98 Normal 

Monocytes (%) 6.4 ± 1.6 Borderline (High) 

Lymphocytes (%) 34.2 ± 10.6 Borderline (High) 

 
Table 6. Values of total serum IgG and IgM. 

Measure Mean ± SD Assessment 

Total Serum IgG (IU/ml) 1875 ± 72.4 High 

Total Serum IgM (IU/ml) 295 ± 12.6 Borderline (High) 

 
Table 7. Values of Total urine bacterial count. 

Measure Mean ± SD Assessment 

Total bacterial count (CFU/mL) 178,250 ± 15,520 Positive UTI 

 
Table 8. Common bacterial isolates from the patients’ urine. 

Isolates No. of isolates Percentage 

Escherichia coli 2 40 

Klebsiella pneumonia 1 20 

Staphylococcus aureus 1 20 

Proteus mirabilis 1 20 

4. Discussion 

It is understandable to find very few data about the occurrence of ASA in vir-
gins, one reason may return to the misconception that ASA can’t be detected in 
virgins, the other reasons is perhaps due to social determinants which assumes 
that sperm never contact with virgin body except through sexual intercourse. 
Out of 225 single women investigated in this study, only 5 subjects were positive 
for ASA by using ELISA method. Some researchers had got results similar to the 
present study; perhaps the first positive in the last century case was detected by 
the work of Harrison (1976), he used immunofluorescent assay to investigate for 
ASA in 66 virgin women and found that approximately 33% of them are positive 
for ASA [18], Saji et al. (1988) studied the presence of ASA in the sera of 3 virgin 
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women, they found that one of them (33.33%) had a positive ASA test [19].  
According to the assessment performed in this study and the information 

provided by previous literature, two hypotheses can be suggested to interpret the 
occurrence of ASA in the serum the unmarried women (virgins); the first hypo-
thesis is built on observations that human sperm cell have antigens that show 
immunological cross-reactivity with certain microbial antigens and autoanti-
gens. Common cross-antigenicity has been observed between human and mouse 
spermatozoa and bacteria, parasites, viruses, fungi, and allergens [20] [21]; Shi et 
al. (2007) recorded that common cross-reactive antigens for immunocontracep-
tives can be detected between microorganisms and sperm which may induce 
subfertility [22]. Kennedy et al. (1988) concluded that cross-reactivity between 
sperm antibodies and autoantibodies, usually arises in autoimmune disease, 
suggests that of activation of polyclonal B cell, like that seen in autoimmune dis-
eases, may occur in patients with sperm antibodies [13]. 

In the present study, the clinical history and bacterial count revealed recurrent 
UTI (Table 7), the laboratory investigations showed that the main bacterial 
causes of which are: Escherichia coli, Klebsiella pneumonia, Staphylococcus 
haemolyticus, and Proteus mirabilis (Table 8). Antigens from these bacteria may 
have common cross-reactivity with sperm antigens, this hypothesis can be sup-
ported by the researched conducted by a number of investigators, they demon-
strated the presence of cross-reactivity between the antigens of spermatozoa and 
some microorganisms by the means of different ASA detection techniques. 
Common antigenicity has been detected between spermatozoa and each of: 
Escherichia coli, streptococcal antigens, Klebsiella pneumonia, Trichomonasva-
ginalis, Candida albicans, Staphylococcus aureus, Mycoplasma hominis, and 
Ureaplasma urealyticum [22] [23] [24] [25]. 

The clinical history in the current study also revealed that patients suffered 
from the colitis and accompanying digestive cramps (Table 2), Inflammatory 
bowel diseases (IBD) can be defined as chronic inflammatory disorder and re-
lapsing illness of the gastrointestinal tract that lead to alteration in gastrointes-
tinal histological structure and function [22] [23]. This inflammatory process 
leads to increased intestinal permeability and congestion in IBD patients, and 
subsequent immunization against pathogenic or intestinal flora antigens, which 
seem to have common antigen epitopes with cells of spermatozoa [26]. Rossato 
and Foresta (2004) reported that sperm may share some antigenic structures 
similar to structures against which the immune system is directed in patients 
with IBD [27], while Dimitrova et al. (2005) found that there is a statistically sig-
nificant increase in antisperm antibody (ASA) incidence in patients with ulcera-
tive colitis comparing to the control healthy fertile donors without any clinical 
symptoms of IBD at the same age [28]. In same directions, Kalaydjiev et al. 
(2007) showed increased levels of serum sperm antibody titer in patients with 
salmonellosis and shigellosis [29]; Dimitrova-Dikanarova et al. (2017) showed a 
linear correlation between anti-H. pylori antibodies and ASA, suggesting a role 
of H. pylori infection in the induction of ASA [30]. In spite of these findings, 
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some researchers did not confirm such cross-reaction association [31]. 
The results of the current study also reveals that the immune systems of the all 

the virgins under study are intensely activated, this can be evidenced by the ele-
vated levels of total serum IgG and IgM (Table 6), and the high percentages of 
monocytes and lymphocytes (Table 5). These findings come in agreement with 
the work of El-Roeiy et al. (1988) who observed that serum levels ASA in women 
are correlated with IgM and IgA [13]. 

The second hypothesis is that we present a new suggestion about the mechan-
ism by which ASA are produced; according to the Table 1, one virgin women 
has worked in the hospital laboratory for many years, she handles semen sam-
ples every day, hence it is probable that sperm are ingested into the gastrointes-
tinal tract through different ways, such as by contaminated hands, or contami-
nated food and drinks. This probability can be strengthened by the fact of poor 
hygiene is found in all health institutions in Iraq. This suggestion may supported 
by the work of many investigators who observed incidence of ASA in the serum 
of women with oral sexual practice [4], although those researchers did not find 
statistically significant difference in the incidence of ASA in those women, they 
found a slight increase in the incidence of serum ASA; Chaco et al. (1991) found 
that approximately 56.6% of women with oral intercourse have developed serum 
ASA [4], Yazdi et al. (2009) found positive ASA cases in about 20% of women 
exposed oral sexual activity [32]. 

5. Conclusion 

The development of ASA in the patients included in this case-control study article 
can be understood by two suggested mechanisms: 1) antigen cross-reactivity be-
tween sperm and bacterial antigens to which antibodies can react; 2) induction 
of the immune system by antigens of sperm ingested into the gastrointestinal 
tract with contaminated food and drink. 

6. Recommendations 

As the studies of the ASA in the virgins are very rare, it is recommended to 
achieve a research study that include a large number of virgins for investigating 
ASA to confirm our results and build a scientific generalizations. We also rec-
ommend to conduct animal studies to test the role of GIT-deposited sperm in 
the induction of immune system. 
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