v

MEDWIN PUBLISHERS

Committed te create value for Researchers

International Journal of Biochemistry & Physiology
ISSN: 2577-4360

The Relationship between the Anti-Sperm Antibodies and

Immunologic Infertility

Ashrafizadeh M1* and Ahmadi Z2

Review article
1Department of basic science, veterinary medicine faculty, Tabriz University, Tabriz,
Volume 3 Issue 4

Received Date: June 27,2018
Published Date: July 26, 2018

Iran

2Department of basic science, veterinary medicine faculty, Shushtar University,

Khuzestan, Iran

*Corresponding author: Milad Ashrafizadeh, Department of basic science, veterinary medicine faculty, Tabriz

university, Tabriz, Iran, Tel: +989032360639; Email: dvm.milad73@yahoo.com

Abstract

Infertility is an outbreak phenomenon in the world and the outbreak of it is increasing. The anti-sperm antibodies (ASA)
are one of the causes of infertility and the resultant infertility of them is called immunologic infertility. The ASA are
present at the normal level in the circulating blood, but the higher level of them is harmful for the sperm cells and leads to
the lower fertility potential. The blood-testis barrier (BTB) is a strong structure which protects sperm cells from the
adverse effects of ASA and any change in this barrier interrupts the fertilization and fertility. In general, any factor that
causes the contact between the ASA and sperm cells, leads to the lower fertility and even infertility. In this review, we
investigated the role of the BTB in protection of sperm cells and the negative effects of ASA on the spermatozoa in pre-

and post-fertilization steps.
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20 percent of couples [1]. Infertility is the lack of
pregnancy after 12 months of regular intercourse without
protection and is because of the disturbance in the

Abbreviations: CM: Cervical Mucus; BTB: Blood-
Testis Barrier; ASA: Anti-Sperm Antibodies; IUI: Intra-
Uterine Insemination; MAR: Mixed agglutination reaction;

SIT: sperm immobilization test; TAT: Tray Agglutination
Test; ELISA: enzyme-linked immunosorbent assay.

Introduction

The outbreak of infertility is growing in the world. It
has been shown that the male factors such as sperm
quantity and quality are responsible for 30-50 percent
cases of infertility [1]. It has been reported that low count
or quality of sperm is the cause of the infertility in almost
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reproduction ability in one of the partners. Subfertility is
almost the equivalent of the infertility. It is a form of
declined fertility. The constant form of infertility is called
sterility [2]. The parameters such as sperm quality and
quantity, sperm motility, sperm DNA integrity and stress
oxidative designate the fertility potential.

The etiology of infertility can be divided into six parts:

1. Testicular disorders
2. Hypothalamic-hypophyseal tract
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3. Seminal tract disorders

4. Immunologic conditions

5. Psychosomatic disorders

6. Using testosterone, anabolic steroids, and antifungal
medicines such as ketoconazole [1].

One of the causes of infertility is the immunologic
(autoimmune) reactions against sperm cells. It has been
shown that there is Anti-Sperm Antibodies (ASA) in 8-
21% of infertile men, whereas there are ASA in the 1.2-
19% of fertile men, so this statement asserts that all ASA
are not responsible for the infertility [3-5]. ASA have
adverse effects on the pre- and post-fertilization
incidents. The ASA exert effects on the motility,
interaction of gamete, early embryonic development,
implantation process and fetal development [6-9]. Some
authors state that the ASA exert their effects by affecting
the motility of sperm and agglutination. Other authors say
that ASA have no influence on the fertilization [10-13].
The ASA not only affect the sperm, but also affect the
antibodies in the cervical mucus interfere with the
motility of sperm and gamete interaction [14]. In this
review, we will investigate the effects of ASA and the
antibodies in the cervical mucus on the fertility potential
and the tests for recognition of those antibodies.

ASA and Blood-Testis Barrier

Blood testis barrier (BTB) is a basic and important
structure of the seminiferous epithelium that is created
by sertoli cells. It divides the seminiferous epithelium into
two separate parts, namely albuminal and basal parts.
The tight junctions, desmosomes, gap junctions and basal
ectoplasmic specializations reinforce this barrier [15,16].
The BTB has separate domains and that makes it peerless,
because in contrast to other blood-tissue barriers, its
junctions function together. The unique organization of
BTB junctions provides a rigid harmony and that is why
the BTB is the strictest blood-tissue barrier. The post-
meiotic germ cells are supported from the immune
system by BTB. Furthermore, it provides a safe condition
for preleptotene spermatocytes to develop [17-19]. The
spermatogonia and early spermatocytes are not protected
by BTB and the support of them relies on
immunosuppressive agents. Trauma, vasectomy, orchitis
and/orepididymitis, varicocele and spinal cord injury are
factors that can create damages in the BTB [20-25].
Finally, this interruption allows the anti-sperm antibodies
to be found on the surface of sperm. The interesting hint
is that the ASA are polyclonal and this feature makes it
possible to attach to the multiple antigens of sperm. Also,
as we mentioned in the introduction, the attendance of
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those antibodies does not always result in the impairment
in the function of sperm (Figure 1).
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Figurel: This schematic represents the blood-testis
barrier that is created by sertoli cells and the different
phases of development of germ cells [16].
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ASA and Adverse Effects on the Sperm Cells

It has been shown that the ASA in the blood negatively
affect the pregnancy. The investigation of ASA in the
secretions of genital tract, particularly the secretions of
cervical mucus is necessary. The immunoglobulins such
as IgA and IgG that are produced by cervical mucus, act
against the antigens of sperm [26]. It has been reported
that the cervical mucus’s sperms have more potential for
immobilizing the sperm than the antibodies of serum
[27,28]. The level of antibodies in the seminal plasma of
infertile men relies on the level of those antibodies in the
serum. There are differences in the ASA of the sperm
surface in males, for instance the various classes of ASA,
different locations of antigens for ASA and the various
activities of ASA [29,30].

It has been observed that in males who are
immunologically infertile, the asthenozoospermia occurs.
Furthermore, the ASA which affect the motility, have been
detected [30]. The impairment migration of sperm cells
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through CM is created by sperm immobilizing antibodies
which are secreted from CM. The occurrence of pregnancy
is low in the persons with high ASA and the possibility of
fecundity is also low with intra-uterine insemination (IUI)
in these patients [31,32]. The intervention of ASA is not
only limited by the sperm migration from CM, but also
they block the fertilization (occlusion of zona pellucida)
[33-36]. Besides, the survival of sperm cells in the
peritoneal fluid is lower in the persons with high ASA
than normal persons. So, this finding shows that the
transporting of sperm from uterine cavity through
fallopian tubes to the peritoneal cavity is affected by ASA.
Furthermore, the concentration of ASA in the serum and
peritoneal fluid is same and the level of complement in
the peritoneal fluid is enough for the sperm
immobilization [37]. The agglutination of sperm can
create troublesome problems in the motility and cervical
penetration and the level of agglutination is more in the
persons with high ASA [38,39]. Also, the activation of
complement-mediated cellularly is of the sperm can be
started by ASA [40]. In addition, the cytotoxic antibodies
negatively affect the motility and low survival of sperm is
the result of these antibodies [41]. The ASA decrement the
capacitation by preventing the liquidity of spermatozoa
plasma membranes [42]. The survival of embryo is
affected by the post-fertilization antibodies. Sperm-
derived CS-1 is a protein which is targeted by ASA and has
a role in creating post-fertilization defects of embryo [43].
The triumph in conception is affected by ASA and ASA
inwikt in the serum of female and ejaculated sperm might
produce abortion in the first trimester [44]. In general,
aside from the post-fertilization effects of ASA, the pre-
fertilization effects of these antibodies include
agglutination of sperm, sperm cytotoxicity, poor cervical
penetration, acrosome reaction and poor oocyte binding
[45,46].

ASA and Recognition Tests

There are direct (recognition of ASA on the sperm
surface) and indirect (recognition of ASA in the female
genital tract or partner serum) tests for detecting ASA
[47]. Direct immune bead test is one of the direct tests
which is used for identifying the sperm-attached antigens.
In this procedure, the polyacrylamide beads covered with
the antihuman immunoglobulin antibodies that are
against the @, and chains. Then, these antibodies
attach to the antigens that are located on the surface of
sperm. Mixed agglutination reaction (MAR) test is another
direct test for detecting the antigens on the surface of
sperm. An attaching antibody (anti-IgG or anti-IgA) is
applied to create contact between the antibody-coated
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beads and the unwashed spermatozoa which carry the
IgG or IgA in their surface [48]. The indirect tests such as
sperm immobilization test (SIT), tray agglutination test
(TAT), gel agglutination test (GAT), enzyme-linked
immunosorbent assay (ELISA), flow cytometry and
radioimmunoassay tests are used to follow ASA in the
seminal fluid, sperm extract, cervical mucus and/or sera.
Each of these tests has benefits and pitfalls in terms of
sensitivity, specificity, generating quantitative
information, and cost and the required skills [6].

Conclusion

According to the spread of infertility and due to the
normal parameters in the sperm analysis test of
individuals with unexplained infertility, the ASA are one
of the possible reasons for creating that condition. So, the
clinicians should pay attention to the ASA. Also, men must
avoid from the conditions or situations that injure the
BTB and creating a contact between ASA and sperm cells.
The clinicians should consider the cost of the tests for
detecting those antibodies and still there is a far way for
overcoming the ASA and lowering the cost of the tests for
identifying ASA.
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