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ABSTRACT

Sperm antibodies (SA) have been observed as a cause of infentility The
production of the SA have in some circumstances been attibuted to chionic
infection of the genital tract. in Nigeria, sexually transmitted diseases (STDs) and
infection related infertility are repostedly highly prevalent. The minimal studics
that have been conducted jn the male population would suggest that 40% of

XS
clinical infertilily is male factor dependent. This study was thercfore designed to

L

define the role of SA in mdle infertility as well as determine the involvement of
I

STDs in the production of such SA among Nigerians

Hypothetically, STDs may lead o the damage of the blood-testis bamer

-ghs

resulting in the exposurc of sperm untigens to the immune system with the

subscquent formation of spesm antibodies This may be associated with reduced

fertility in the long (crm

In this study, 182 adult males aged 18-56 ycars were investigated. 85 were
normaspermic with no evidence of STDs and served as controls, 50 were infertile

while 47 had proven STDs
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Demographica} characicristics were obtained through the administration of

questionnaires Anthropometric measurements such as height and wesght were
also obtaincd and body mass index was calculated from these indices. Biophysical
analysis of semen was pcrformed according to WHQ guidelines while seminal
zinc was analysed using atomic absorption specirophotomeier. These were carried
out in order to ascertain the fertility status of the males. Fertility was confirmed
using cndocrinological measurcments such as luteinizing hormone. (oliicle
stimulating hormone, prolactin and testosterone. These were estimated by a
double antibody radiommunoassay technique. Dircct microscopy, culture, and
serology were performed on urine, semen, urethral swab and plasma in order 10
dctecl the prescnce or absence of STDs

Chtamydia IgG antibody ond antigen were detected in plasma and urethral
swab samples respectively using enzyme linked immunosobent assay (ELISA)
kits since this sct of organisms have bcen specifically associsted with the
production of sperm antibodies Sperm antibodies-igG, 1gA and IgM were
detected in plasma, semina! plasma and on spermatozoa using thc currently used
immunobead binding icchmque, Appropstate statistical tests were camed out to
tindicatc which variables are associated with SA

Resuli in this study showed that SA - 1gG. IgA and 1M arc present 1n plasma
and semcn tlowevcr, percentage binding of these SA on motile spermatoaoa to
immunobeads is low and comparisons of these SA in plasma and semen between
infertile/STDs group and fertile control were not significantly dilfercnt {p>0 05)

The spermatozoan tail was obscrved as the most predominant region of binding of
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These SA 1n plasma and semen Chlamydial 1gG antibody was significantly
associated with past histoty of STDs but was found significantly higher in feitile
controls than both infertile and STDs groups (p<005). Gonosoceal urcthritis and
non-specific urcthritis were the most common infections in the STDs group
Biophysical parameters like sperm count, percentage motility and morphology
were signilicantly lower in infert:le than control (p<0001) However, only
percentage motility was significantly lower in STDs group than fertile controls
(p<0.035) of all the seminal indices tested. Zinc and leukocytospetmia were not
signiticantly dilYerent between infertile men, men with STOs and fertile controls
(p>005) Reproductive hormones- FSi1, LI, prolaciin and testosterone were also
not signiticontly difYerent (9p>0.05) 1n compnsisons between infertile and fertile
groups. Similar observations were made between STDs and fertile groups excepl
in prolactin which was signilicantly lower 1n STDs than fertiie group (p<0.05)
Results suggest that sperm antibodies are present bul may not be associaled
with STDs or infertility in Nigerion males Thus sperm count, percentage motilily

and percentage morgphiotogy are still the important indices in the assessment of

malc fertility status

KEY WORDS: Sperm antibodics, male infertility, sexually tronsmitted discases,

chlam ydwtrachomatis , hormones
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CHIAPTER ONE
INTRODUCTION

Africa has a strong traditional heritage and marmage in the Nigenan socio-cultural
context is primarily for procreation (Adekunte, 1986, Lcke ¢f al., 1993), There is
therefore, a great deal of pressure on married couples to perfonn this social
obligation fairly early in matnmony. Failure to achieve this is a social stigma
often associated with considerable emotional siress. marital instability, divorce,
scparation , higher risk of having more sexiial pariners or acquisition of other
wives {Ladipo and Osobn, 1978, Favot ¢/ al, 1997) Consequently, couples
intending to get mamed ensure that their pariners can procreate before marriage is
conducted. This is evident in the incidence of 65 5% premarital conception in
married couples in the Nigenan 1gbo experience - in a society where chastity
before marriage was *highly priced’ (Meniru, 1996)

Infentility is common in Africa and alfects 10% of couples (Adegoke,
19086, Favot ¢7al, 1997) [t is defined as the inability to conceive after one year
of unprotected intcrcourse (Gilbaugh and Lipshuliz, 1994) and is regarded as one
of the most important health problems in sub-Saharan Africa (Leke ¢ al., 1993)
As 8 miedico-social problem in Nigena, it accounts for 40% of out-patient
gyna=cological consultations at the University College Hospital Ibadan (UCH)
(llesanmi, 1995) This is inspitc of the global problem of over-population and

ellorts at its control (Dickman and Herr, 1997). The evaluation of the infertile
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couple hence, remains a continuing challenge to the practising doctor in this

pact of the world (llesanmi ¢1 ol 1995),

The problem of infertility 1s not exclusively African. Infact it is a global
problcm. The incidence of infertility in the newly married couple has increased in
industrialized countties from 7% 10 8% in the carly 1960s to 20-35% in 1994
(Thompscn, 1994). Approximately 15% of Amcrican couples arc affected and
incidence appears 10 bc increasing (Sigma and Vance, 1987, Gilbaugh and
Lipshuitz, 1994),

In most socicties, infertdity is perceived as a female issue. Thus,

investigations and treatment modalities have cenired mainly onthe female partner

(Kaufman and Nagler, 1987, Bormman ¢f a/, 1994) The male role i1s often

neglected as most cultures and particularly in Nigeria cquate sexual potency with
normal male fertility. Only recently has ihe potent male been considered a
possible cause of infertility in @ couple (Ladipo and Osoba, 1978. Awojobi ¢ af.,
1983). Although the female is still the perceived culprit, increasing oltention is
focused on the role of the males in infenile mamages (Obafunwa ¢r al., 1993,
Silber, 1994; Adejuwon ¢fal., 1996)

In the past, the contnbution of the males to inferinle mermages was
asscssed 10 be about 16.4% (Ojo, 1968) - 111s now estimated from clinical teports
that 40.45%: of clinical inferiility is male factor dependent (Omonah ¢f al., 1984;
Marinho, 1986; llesanmi ¢¢ af., 1996). Bomman ¢f al. (1994) obscrved as much
as 70% malc factor contribution in their study of 1726 infertile African men in a

South Alrican andrology clinic. An increase in male infertility has been reported

in scveral parts of the world A worldwide declinc in sperm count and semen
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volume n the last 50 ycars is of growing concem A recent study in

England showed that the average sperm density has decreased significantly from
113 million/m! in 1940 to 66 million in 1990 The mean seminal volume has also
declined fiom 3:40m! 10 2.75ml, indicating that the decrease in the total sperm

count is even more pionounced than the fall in sperm density would indicate

(Carlsen ¢f al., 1992, Giwercman ¢f al., 1993) In Bnitain and America, the mai¢
factor is present in nearly half (50%) of the couples consulting for infertility
(Comhairc, 1992, Gilbaugh and Lipshultz, 1994). [i 1s believed that 2G%a 45 solely
seccondary to male factors, while in another 20% both pariners have detectable
abnormalitses (Sigma and Vance, 1987)

Male infertility 1s the most commonly investigaled testicular disorder
(Mcclurc, 1987) and kas multiple causes which may be pre-testicular, testiculor
and post testicular (Sigma and Vance, 1987, Obafunwa ¢1 al., 1993). In male
infertility, dysfunction can also be at the level of the central nervous system or in
the genital tract (Saced ¢t al, 1994) In this gecographical subregion, male
infertility results [rom low concentrations of sperm sn semen (low sperm count or
abnormal spermatozoa). 16% of infertile patients with oligospermia was
obsecved while idiopatluc oligoasthenozoospermia wis the most frequent cause of
infertility (Akande, 1986, Saeed e/ al., 1994, Chavama ¢/ al., 1995). Awojobi et
al, (1983) siudied 646 infertile males at the UCH and noted that testicular fmilure
of various types was the aetiological factor in tnost of the cases (61%). Chronic
cprdidymitis was found in 32% while varicocoele was observed in 25%. In a
World Health Organisation (WHQ) sponsored multi-centre, collaborative

investigation of 5800 infertile couples, varicocoele was diagnosed 1n 20% of
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Altican men seeking evaluation compared with less than 12% in other

nreas except Latin America. Acoessory gland infection was also commoner in
African and Laiin American men (Cates ¢f al., §985) In the study of Bornman ef
al (1994), 49% of 1726 infertile Aftican men werc secondarily infertile. 36%
had previously received treatment for urcthral discharge, varicocoeles were
prescnt in 1%, 11% had serological evidence of previous exposurc (0 syphiiss.
9% had ezoospermia, 5% had polizoospermia, 45% had hypospcrmia whilc 7%
had hyperspermia. S5 Patents had bilateral absence of the vas defcrens while
multiple factors were present in 16 9%  Obafunwa ¢f af. (1993) i iheir study of
testicular biopsics done for infertility over 8 5 ycars period, suggested that
hypospermatogenesis and chronic non-specific orchitis represent the 1wo most
common anonulies in their series. Mayority of cases of non-specific chronic
orchitis were scen in the third and fourth decades of life which coincides with the
period of maximum sexual activity. They however, suggesied that gonorrhoea
and non-gonococcal urcthritis may be the underlying ¢suse

In developing couniries, poverty and infections arc common place {Lcke
efal, 1993) Sexually iransmitted diseases (STDs) arc said to be highly prevalent
in sub-Saharan Africa (Ekwere, 1995) Osoba er al. (1975) observed in Nigeria
that complications of gonorrthoea were common in both males and females but
non specific urethritis (NSU) was commoner in hospital practice than gonosshoea.
Bello and Lombin (1990) observed 27 7% and 27% of paticnts with gonococcal
infection attending venereal disease clinic in Zaria, Nigeria were posilive for
Urcapigsma Urealyticum and_Mycoplasma_hominis_respagiively. Analysis of

aettological diagnosis of 308 male patients a1 the STDs clinic, UCI{ showed (hat
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50 2% had NSU, gonorrhoca accounted for 33 4%, syphilis (carly) (5%6),

trichomonas (4 1%) and lymphogranuloma venereum (3.6%) (Alausa and Osoba,
1978).

Infection related infcntility is common in Afiica (Cotes e af., 1985)
Ogunbanjo ¢ af. (1989) on cxamination of 782 infertile males, recovered various
infeciive agents fiom 54(7%) of the patients while in 25% of the remaining
patients, a significant number of pus cells was present with abnormal seiinal
indices. Gonococcal epididymorchitts and urethral stnicture were the commonest
complications encountered when patients with STDs were invesiigated (Alausa
and Osoba, 1978). Urethral stricture was observed as producing the highest
number of infertility states in Nigerian males while NSU was ofien complicated
with prostatitis. In Accra, Ghana. Yebosh and Marina (1994) in their studies of
the relationship between urethral stncture and infentility, observed that STDs
accounted for 79% of the stricture within this group. They suggested that urethral
strictures could be responsible for infertility. Complications of gonococcal
urethritis (GU) such as epididymitis and epididymorchitis are commonly seen in
Nigerians, as thesc could !ead to both testicular damage as well as tubal blockage
and conscquently cligospermia or azoospermua.  Similarly, secretions from
infected prostatc and seminal vesicles could create a hostile medium for
spermatozoa although ususlly secondary invaders, gram-positive and gram-
negative micro organisms could become pathogcnically imponant in previously
damaged mucosal epithelium and could give rise to similar scquelae as above
(Ogunbanjo ¢t al., 1989) has been implicated as baving

a potential role in reproductive failure (Osoba er af., 1975). Ladipo and Osoba

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



26

(1978) observed that 92 3% with positive culture were infertile. In

lbadan, Ladipo (1979) observed that the prevalence of Ureaplasma Uscalylicum
was signilicantly higher in infeniile couples but their co-existence with
gonorrhoeca and other infections make 1t difficult 10 define their role in tubal
disease.  Infections {tom the male or from other sources also play a major role in
female infertility particularly caused by tubal blockage which is the main femaie
factor (Marinho e# ¢i., 1986). ln sub-Sahoran Africa, Neissernig_20a0nhoca (N,
gonorrhoea) and Chlamydia 11achomatis (C trachomatis) are common infections
A mathematical model recently devised to estimate the effect of’ gonococcal
infection on population growth of socicty, predicts that N.gonorrhoes produces a
steeper reduction in popufation growth than Cgreciiomatis because of its
transmission dynamics which results in a higher force of infection (Brunham et
al., 1993).

The contsibution of the male 1o a couple’s infertility in majority of cases

can be assessed from analysis of the semen (Nkposong ¢f al, 1982, Overstreet

and Kaiz, 1987, Bomman ¢ al, 1994). Endocnne causes are uncommon

(Mcclure, 1987) Estimmation of circulating level of follicle stimulating hormone
(FS19), luteinizing hormone (L11) and testosterone, although desirable. have been
found to be normal in most infertile males (Nkposong ¢r af, 1982), The incidence
of primary endocrine defects in subfertilc men is less than 3% and is rare in men
with sperm conccentrations greater than 5 million per millimetre (Mcclure, 1987)
llowever, the traditional semen analysis does not provide complete diagnostic
information since many inferlile men demonstrate normal parameters on standard

semen analysis (Bar-Charma and Lamb, 1994). Adcjuwon ¢/ al. (1996) suggested
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that semen values may not be an objective index of male infertility,

Despite the growing interest and research in the field of infentility, trcatment for
;nfcnilily can often be a frusirating problem because no identifiable cause can be
found in approximately 25% of subfertilec males (Gilbaugh and Lipshuliz, 1994)
These are classilied as having idiopathic infertility (Sigma and Vance, 1987)
Cates ¢ al.(1985) found 46% of couples with no deinonsiratable cause in male
diagnosis. Marinho (1986 ) observed no abnormality in 19 3% ofinfertile covples
Obafunwa ¢r @l.(1993) obseived that 20°% of infertile adult testicular biopsies
were normal  These have primary infertility with no abnormality whatsoever in
either of the panners. YThis was attributed to i/mmune mechanisms (Qjo, 1968,
t.adipo, 1986)

It is probable that all humans arc endowed with the ability to produce
antibodies against virtually every antigen with which they come 1n contact. The
subsequent strategy of immunologic defence then depends on the body's potential
1o inittate cell-mediated and humoral immunologic responses 10 non-self
anligens. A man's maturc spermiatozoa are foreign to his immunc system because
they first appcar at puberty, long afler the process of s¢lf recognitton has occured
A man's reprodiuclive success thercfore depends upon the prevention of immune
response to sperm antigens (Haas, 1987)

Spenm antibodies have been implicated as a factor of infestility especially
m normospermic infentile males or couples with unexplained infertility (Lehman
et al, 1987, El-Roeiy ¢t al., 1988, Unlu ¢t al., 1990, Meisel ¢ af, 1994). The
role of antibody mediated infentility tn paticnts with primary/sccondary infertility

15 3 subject of current interest world wide {llameed es al., 1995) In Nigeria, Qjo
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(1968) observed that some couples have excellent profiles - the wifo ovulates

regularly, the sperm count of the man 1s normal - but somehow they do not seem
tobe able to procreate. After divorce and second marriage, both man and woman
occasionally become fertile. He suggested that there could be a little problem
which could be immunological. Similar (indings were observed by Adegoke

(1986). In his repoit, a man and his wife were found normal after fertifity

investigation except for mixed agglutination reaction (MAR) test which showed
that sperm antibodies present in the seium of the wife immobilizes her husband’s
spermatozoa when in contact with her cervical mucus. When artificially
inseminated. the woman became pregnant and had a baby. The finding of Cates
et al (1985) that 5% of Afticans have unexplained infenility also raises a

question as (o the possibility of sperm antibodics being responsible.  Mazzolli and
Berrera(1989) showed that 50% of azoospermic pauents showed
sutoammuaisarion Hameed er al. (1995) also showed that immunomoduiation
may be respansible for some cases of infertility. Quahes er al. (1997) obscrved
that autoimmune disease may adversely afliect reproductive fiznction and could
result in infertility A caze was presented of secondary infertility due to the
occumence of sperin autoimmunity and hyperprolactinemia.  Treatment of
hyperprolaciinemia with bromocriptine did not improve his fertility, however,
concurrent sreatment of both condstions improved semen Quality conception and
birth ofa healthy baby girl (Fuller ¢/ af., 1992)

The testicle {5 well suiled 1o aaa as a citadel that prevents egress of

spermatozoal antigens and ingress of circulating immunoglobulins and

immunologically aciive cells The multiple ught junctions between the senoli
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cells provide one of the strongest barriers between the arculation and the

scminiferous tubules. As the process progresses from spenmatogonia to
spermatocyte (o spermatid to mature spermatoaoa, intersatoli cell junctions from
behind the developing spermatoaoa isolate its antigens from the extrmtubular
environment. fly thcse mechanisms, sperm within the seminiferous tubules are
sepatated from the immune system of the host. Any event or circumstance that
would breach these protective mechanisms would resull in the formation of spenn
antibodies (Haas, 1987)

There are multiple insults to the male genital tract thai have been
associated with an increased nsk of sperm antbody formation The most
common of these is vasectomy, infection or obstruction of the male genital tract,
cryptorchidism, vancocoele, (csiicular bicpsy, (muma, (lorsion, cancer,
homosexuality wilh rectnl intercourse and genetic predisposition have all been
thought 1o harbour a possible increased risk of circulating sperm antibodies (tlaas,
1987)

It is not known what aniigenic detentninants stimulate immune response
Llowever, several antigens have been identified and many more are being defined
by sperm monoclonai antibodies (Alexander and Anderson, 1987) Some human
antigens of possibie immunologic significance include sperm enzymes such as
Lactate dchydrogenase (LDLI-C4), Acrosin and Ilyaluronidase (Jones, 1980,
Alexander and Anderson, 1987, Gupta ¢f af,(1992). Diekman and Herr (1997)
observed that active immunization with LOH-Cs suppressed fenility in 2 variety

of mammalian species.
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Genital tract inflamniation facilitates the formation of

sperm antibodies (Wolf, 1995). Patients with genital infection or sperm duct
obstruction exhibited positive antisperm autoimmunity tests (Mazzoli and
Barrera, 1989). High incidence of humoral sperm reactive antibodies was found
in association with genital tract infection and reduced fertility in men (\Vitkin and
Toth, 1983, Sofler ef al., 1990). Recently, Ekwerc (1995) working in Calabar,
Nigena, reported a high (44%) incidence of sperm antibodies among infeitile men
in Nigeria. This he related (o the high prevalence of STDs in sub-Saharan Africa
Clinically, sperm antibodies are found in 3% to 12% of men who undergo
inferulity evaluation (Turck and Lipshultz, 1994), Spenn antibodses - 1gG, IgA
and IgM have been detected (Bronson cr al., 1984) although IgG and IgA are
reportedly most predominant (Bronson ¢f al., 1992, Goazales ef al., 1992). These
antibodies can be found in three locations in males-serum, seminal plasma and
bound to spesm in males (Koksal et al., 1991, Castle ¢f al., 1997). Binding of
sperm antibodies (o different regions of the sperm cell-head. tail and tail-tip have
been obseived. 1Head binding has been found corvelating with infentility
However, antibodies attached 10 sperm head with binding rate of less than 40%
were not considered io be a causative factor in male infertility (Takahash: es al,
1992) Tail bound antibodies are said to weakly aflect motility (Barlow, 1988,
Broderick €7 al., 1989, Carson et al, 1988), Bronson er al. (1984a) suggested that
these anitbodies may interfere with fertilizatnon by affecting sperm transport and
gamete interaction [n cases of severe immunological male factor infertiluty,
impairment of spermiatozoal motility and acrosome reaction resulting in reduced

fenilizavon capacity have been desanbed (Verlieyen e1 al-, 1994)
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RATIONALE OF STUDY

Infentility is a medico-sacial problem that has gained prominence in the
world over including sub-Saharan Afiica (Leke e al., 1993, llesanmi,
1995). Sperm aotibodies have been observed as a cause of infertility in
some cases of infertility (lHlamced ¢ al, 1995) The role of sperm
antibodies in male inferiility remains controvesstal to date {!cidanreich e/
ai., 1994) and 1s a subject of current interest worldwide (Hameed ¢7 al.,
1995)

Sevesal risk factors including genital tract infections have been defined for
the development of sperm antibodies (Haas. 1987). Genital inflammation

facilitates the formation of sperm antibodies (Wolll, 1995) In sub-Sharan

Africa, STOs especially N. genorrheea and C.trachomatis arc common
infections (Brunham esal., 1993)

Infection related infenility is atarmingly high (Cates ¢t af, 1985, Marinho,
1986). Many inf=rtile men have STDs especially gonorthoea and NSU
(Obalunva ¢f af, 1993). Past or chronic infection of the genital tract
cspecially “silent’ infection of C. trachomalis has been implicated (Ruigs,
1950). Recently, Ekwere (1995) in Calabar, Nigeria, reported lugh (4-1%)
incidence of sparm antibodies among infertile men in Nigeria which may
be relaled to the high prevalence of STDs

Studies suggest that male autoimmunily is more prevalent than female

isotmmunity  In addition, a woman's iscimmunity is often associated with
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her husband’'s auto immunity (Mcllinger and Goldstein, 1987). The

high (40-45%) conuibution of males to infertility 1s now widely known
(Mannho, 1986, llesanni ¢f af., 1996) Decline in male fenility in the
past 50 years has been reported (Carlsen ¢z al,, 1992)

All is not known about male infertility. The use of semen biophysical and
biochemical assessment as an objective index of fertility and the choice of
sperm moulity as by far thc most impottant paramcter in determining
scmen quality is in doubt (Adcjuwvon er af, 1996). The trustrating
experience of (realing a large perccentage of infettile mien with no
\dentifiable causc (Gilbaugh and Lipshultz, 1994) s of great soncem
Minimal studies have been conducted in the male population and parallcl
studies on the yimmunological basis of inferntilily arc 1are 1n  this
geographical sub-region despite its reported increasing significance in

other parts of the wotid

AIMS AND OBJECTIVES
To confirm the occurrence of sperm antibodies and their possible
significance in Nigesian males
To determiine the incidence of sperm antibodies 1n infettile men, men with

STDs and "normal’ population ofmen

To comprehensively assess the current sperm antibody status and show

what factoc(s) predispose 10 the development of sperm antibodies

To examine the role of sperm antibodics in the pathogenesis of male

infertility
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To define the involvement of STDs in the production of sperm antibodies
and how' this either singly or together with past STD infection influence
the fenility of the male

To idenlify sperm antibody specifications in terms of Immunoglobulin

isotype. propottion and pattan (or region) of binding to the sperm cel!

To describe relationship of sperm anitibodies in diftcrent body

compartments - spermalozoa, seminal plasma and blood plasma

To evaluate what body compariment could be more appropriate and
clinically relevant when testing for spenn antibodies and what

immunoglobulin isotype 1s most appropriate to aid in diagnosis of

antibody mediated infertility

To study the relationship hctween semen quality (biophysical and

biochemical indices) and sperm antibodies

SIGNIFICANCE OF STUDY

Compreliensive evaluation of biochemical and biophysical indices in
semen in INigerian males - fertile men, men with STDs and infeniile males
may improve the cutrently limited understanding of male infertility in
Isigeria and shed new [ight on what factor best correlates with infenility

This may augur well for prospective studies or clinical interventions as

well as aiding in the reduction of incidence of infertility among Nigerian

males
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Detcction of sperm antibodies in these (nen may reveal the level of

immune responsiveness to sperm antigenic challenge. Relationships of
sperm antibodies and infertility will establish and resolve its role as a
causative factor in infertility in this geographical sub-region. 1t may also
stimulate research inter#t in immune-mediated infertility or redirect
attention and resources to other possible causes of unexplained infertility
Correlations between sperm antibodies and semen chatactetistics may
revesl some other underlying factors that may not be known ioreover, it
may aid in the development of safe and reversible male contraceptives in
control of population growth
3) Relationshups between past ST® infection especiaily chlamydia, current
STD infection and sperm antibody levels is an approach towards a better
understanding of the pathogenesis of immune infertility and inform new
strategics in infettility managecmen:. Fuithermore. such knowledge may
help explain the increasing rise in male infertility
4)  Reseazch on the relationship beiween sperin, semen and 1be immune system

may provide novel and rational approaches to treating ymmune related

infertility, Sperm antibody specifications may be important for therapeutic

influence upon immunocomgpetent cells. 1dentification of clinically relevant

sperm-reaciive immunoglobulin isotype, binding rate and pattern, and body

compaitment (i e setum, sem:nal plasma or specrm cell) will aid in the

diaggnosis of immune mediated infentihty
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5) These studies arc expected to form a basis for fnmther rescarch into

immune-medtated infertility in Nigeria and Africa in gencral
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14  HYPOTUHESIS

Sexually transmitted discases (STDs) in men can lead to the violation or
damage of the bloodtesus barrier, which normally prevents plasma proteins from
contact with the seminiferous tubules. As a result of these inflammatory lesions,
there 1s a possibilily of cxtravasation and exposurc of spennatozoan antigens to
ymmunocompelent cells in the lymphatics and capillaries, with subsequent

formation of sperm antibodies. These antibodies may in the long teim be

associated with reduced fectiliy
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CHAPTER TWO

LITERATURE REVIEW

21 Infertility

Infertility is a profound and widespread problem afiecting an estimated
15%% - 20% or more of couples in the United Stales who arc tiying 10 conceive

(Lipshultz, 1994, Skakkcback er a/, 1994) Whether the problem lies with the
fcmalc or male. for many paticnts infeitilitly may mean the dissolution of a
couples entire life span (Lipshuliz. §994)

Infentility is defincd as the failurc of a couple tc achieve a pregnancy
despitc onc ycar of regular unprotected sexual intercourse (Beastall, 1993) . It may
be regarded as an indicator of more general systemic cfiects (Skakkeback er af,
1994) and may resull from abnormalitics in either or both partners or from their
incompatibility. Of the many specific causes of infentility, some have genelic or
anatomical basis, some result ffom a previous discase or treaiment and some are
endocrine in onigin (Hull ef i, 1985) The study in England by Hull ef al. (1985)
indicated that unexplained infestility accounted for 28% of infeitile couples,
sperm problem 21%, ovulatory failure 18%, tubal damage 14%, endomectriosis
6%, coital problems 5%, cervical mucus 30% while other male problems
accouni=d for 2% Marinho (1986) in Nigeria observed that the masle faclor was a
problem iIn 44 6% of couples, tubal factor was found in 9.1%6 of eouplcs 8.7% had

uterine factor, ovulation factor was found in 12 $%. of couples
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In about half of the cases of infertilily, (here is a contributing

male (actor infertility. However, the distinction between a man with normal
fertility and one with reduced fertility may be difficult {Lipshultz, 1994,
Skakkebaek ef af , 1994) 1n Nigeria, 40-45% of infertility is male factor related
(Vlesanmi et al, 1996). Efions therefore, have been intensified recently on the

elucidation of the acuological (actors responsible for male infcitility in Nigena

(Alemnji and Thomas, 1997)

There are basically two types of infestility - piimary and secondary
infectility (Ladipo, 1986). A male has primary infertility if he has never
impregnated any woman but has secondary infertility if he had in the past
impregnated at least one woman irrespective of the cuicome of the pregnancy
{Alemnji and Thomas, 1997). From the female view-point, 1n primary infertility,
the woman has never conceived, despite cohnbitation and exposure 10 pregnancy
for a period of one year while in sccondary infertility, the woman has previously
conceived but is subseguently unable (o conccive despite cohabitation and
cxposure 10 pregnancy [or the same length of time I the woman has previously
breastfed her infant, then exposure (o pregnancy is calculated from the end of
period of lactational amenorrhoea (Ladipo, 1986, Adckunle, 1986). However,

thesc two types of infenility are said to have no relevance in the Alrican fertility

concept {Adekunte, 1986) However, diflecences were recently obscrved by

Alemnji and Thomas (1997). Their findings indicnted that a higher proporiion of
husbands in infertile couples had secondary infertdlity than thosc wish primary

inferulity infection of the genital traet was implicated as o causative (actor of
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secondary inlestility n this environment. Similar obscrvations were

made by Cates ¢r ul (1985}

211 Aectiology of male infertility

The causes of male infertility generally fall into three categorics-

pretesticular, lesticular and post-lesticular . Pre-lesticular cause is secondary

testicular failure and causes arc extragonadal endocrine disorders such as those
originating in the piuitaty or adrcnals, which have an adverse cflect on
spermatogencsis. Testicular cause is primary lesticular failure and includes poor
scmen Guality, abnormal testicular histology, hypoplestic testis, cryptorchidism,
torsion of the testis and mumps orchitis while post testicular causes include
obstructions of the excurrent ducts of the testes. severe hypospadias, cpispadias,
potency or e¢jaculatory difficulties, impaired speim motility, morphological
abnormalities of the spermatozoa and biochemical abnormalities of the seminal
fluid (Nkposong ¢ af, 1982; Awojobi er uf, 1983, Obafunwa er al., 1993) Male
infertility is not an entity but rcflects & variety of different pathogenic

mechanisms.  Known causes of male nfertility were summarised from the

functional view point (Skakkebaek, 1994)

Known causes of male infertility

Mechanixm (Canse/ Pathogenesis

Absent testicular tissuc - anorchia

bilateral castiation
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function

Impaired spesrm tiansport

-
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hypogonadotropic hypogonadism

Klinefelters syndrome variants
47, XXY males. 46, XX males
PPartia) androgen insensitivity
Aulosomal réastangements
AZF-gene delctions
Spermatocystic atrest
Cryptorchidism

Cancer oftestis

Varicococlc

Icradiation

Cytotoxic drugs

Oiher drugs

Environmental agents
Autoimmunc infcrtility

Epididymal blockage of vas dcferens
and other partsin scminal pathways
Ciaculatory failures.

Previous vaseciomy

Impolence

Kastagencr's syndrome

Disturbances in sperm oocyte fusion - Abnomaal egg-binding proteins
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Recurrent miscarriage - Chromosomal abeirrations

(Skakkcbaek er al , 1994)

In the Afiican experience, hypospcrmatogenesis {Akande, 1986) and
chrome non-specilic orchitis represent the two most common causes of infetility
in males (Obafunwa ¢1 af., 1993) Awojobi cf ai. (1983) studied infestile males
and noted that testicular failure of various types was the actiofogic fictorin 51%%
of cases, chronic epididymilis in 32% and varicococles in 25%. Five paticnts had
bilateral absence of the vas dcfercns. Multiple factors were present in eighty-six
patients (16.9%). In studying testicutar biopsies done for infertility investigations
over a five-year period in Nigeria, Obafunwa ¢s al. (1993} also observed vasying
degrees of hypospermatogenesis in 49% while 19% had non.specific orchitss
20% had noomal hsstological pictures while the remaining 2% had vanous other
pathological changes

Majority of the cases of non-specific chronic orchitis were scen in the
third and fourth decades of life which coincides with that of maximum sexual
aclivity. Gonorrhoea and nongonosrhoea urethritis especially C. imchomatis
were thought to be the underlying cause (Obafunwa ef af, 1993, Biunham ¢/ af.,
1993). Osoba ¢ al  (1975)observed that complications of gonorrhees were found
to be commion in both males and fcmales while NSU was commonest in hospital
practice than gonorthoea Syphilis was rarely encountered while
lymphogranuloma vencreum with its sequelac was more [requently observed in
both sexcs Gonococcal epididymo.orchitis and wurethral stricture were the

commonest complications encountered, the later complication producing the
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highest numbcr of infertility state in Nigerian males.  Epididymitis and

epididymorchitss could lead 10 both testicular damage as well as tubal blockage
and consequently oligospermia or azoospermia. NSU was obseived often
complicated with prostatitis. Secretions from the infected prostate and semsnal
vesicle could create a hostile medium for spermatoaca  Although usually
sccondary invaders, gram-positive and gram-negative organisms could becoric
pathogenetically important in previously damaged mucosal epithelium and could
give rise to similar sequelae as above (Alausa and Osoba, 1978, Ogunban)o er uf,,
1989, Yeboah and Marma, 1994).

On examination of 782 infertile males, Ogunbanjo e af, (1989), recovered
various snfective agents from 54 (7%) of the paticnis while in 25% of the

remaining patients a significant number of pus cells was present with associated

abnosmal seminal fluid indices. 92 3% ol patients with positive cuiture of

Ureaplasma Urealyticum were infertile, hence implicating the organism as having

a potential role in reproductive failure (Ladipo and Osoba, §978)

212 Aetiology of Feruale Infertility

Tubha) Factor The most important causes of fesnale infcrtility are summarised
below Tubsl abnormalies could be due to previous pelvic inflammatory disease
- an Infection orginating in the lower genital tract that ascend to the upper
reproductive organs, The sequelac of mich inflammatory process is pelvic
inflammatory diseases, tubal blockage, hydrosalpinges and periadnexial
adhesions  The major causes of pelvic inflammatory discase are sexually

transmitted discase, post partum infection and post sbortal infection, Other
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causcs of tubal blockage are tuberculosis, schistosomiasis, tubal

diseasc (ollowing burst appendicular abscess or abdomino-pcivic surgery
complicated by pelvic inflammatory discase, cndomctriosis, psychosomatic

factors and congenital tubai aplasia or convoluted tubes (1.adipo. 1986, Akande
1986, Mannho 1986)

Ovulation Factor: Ovulation disorders generally arise from disruption of tk

hypothalanc-pituitary-ovarian axis. The causes of ovulation disorders include the

following:

a)

Iiypothalamic dysfunction due to environmental, physical or
cmotiona) siress

b) Pitvitary adenoma with or without hyperprolactinaemia

Hyperprolactincmia can inhibit ovulation possibly by blocking

various ovarian hormone rcceptors and thus causing hormonal

imbalance

¢) Patuitary hypofunction or Shehans syndrome

d) Hypogonadism and or corpus luteum insuflicsency with lutcal
phase deficiency

e) Primary ovarian lsilure e g Tumer's syndrome

0

Premature ovar.an failurc

g) Polycystitc ovarian disease or Stein-Leventhal  syndrome,

charactensed by enlarged ovaries with (ollicular cysts,

amenorrhoea, abnormal hair growth and obesity

Almost all

women with this diseasc have anovulatory snfertilty

h) Osa) or injectable contraccplives
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Uterine Factors: Congenital uterine abnorinalities aithough rare can be a cause of
infertlity e-g developmental abnormalities such as separate uterus and hypoplastic

|| uterus. Acquired utcrine abnormalities are often associated with infertility or
)

reproductive failure e.g
a) Uterine fibroids and polyps

b) I?ostpartum or post abortal endometritis resulting in uterine

synechae

c) Utesine adhesions following uterine surgeiy or curettage of the
endomelrium

d) Tuberculous endometritis

e) InsufYicient transformation of the endometsium due to hormonal

insufticiency or rarely lack of receptor sitcs at the level of the

endometrium (congenital)
Cenvical factors: Abnormalitics of the cervix that can cause infcitlity are not
uncommon. These snclude
a) Hoimona! imbalance such as low oestrogen level which cause
ynadequate cervical mucus or thick mucus thal 1s impesvious (o
sperm
b) Cervical infection and immobilising sperm antibodies
c) Damage of cervical glands by infection or surgery
d) Cervical stenosis due 10 congenital defect or extensive

cauterisation or cone-biospy
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Vaginal Vactors: These are not a frequent finding among infertility

paticnts_However causes of severe vaginitis that may resultin dyspereunia can be
vdentified. Other vaginaj factors worthy of note are developmental defects such

as transverse or jongitudinal septums or imperforated hymen and stenosed
forchette and occasionally, paticnts with vaginal stenosis following chemical
vaginitis

Other causes of female infertility: A variety of other factors (hat may

occassionaly cause female infettifity arc relevant to public health progiams
because they are predictable and preventable. These include alcohol, tobacco,
certain drugs such as baibiturales, narcotics, aniidepressants, cenain

environmental pollutants, severe malnutsition, female genital mutilation. syphilis,

schistosomiasis, lilariasis, trypanosomiasis The eftect of these disorders is

usually pregnancy wastage rather than failurc ofconception: Other endocrine and
metabolic factors such as thyroid disorders, diabetes mellitus and renal disorder

could also contribute to femnle infestility (1.adipo, 1986, Akande, 1986, Marinho,
1985; Cates et al , 1983}

The most important causes of female infestility are tubal, ovulation,
uterine and vsginal faclors especially in sub-saharan Africa (De Muylder,
1995) Failure to ovulate is the major problem 1n approximately 40% of women
with infertilty in developed countries, 30%-50% have tubal pathology while 10%
oriess have a cervical barvier 10 fentility (SperofT ¢f af., 1989) A greal number of
women n black Africa are affected by infertility and tubal obstiuction seems
common {Ladipo, 1986, De Muylder, 1995). Ladipo (1986) observed that 56%-

13% ofwomen attcnding infertility clinic have tubal anomalies while anovulation
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and luteal phasc deficiency syndrome account for about §0% Marinho (1986)

also observed tubal Infertility in 46.7% of infertile couples while 12.3% had
ovulation disorders. Cates et u!. (1985) reported a figure of 49 percent with tubal

abnormality and 2i{% with ovulation problem. Anatc and Akeredolu {1995)

observed over 50% of female infertility in sub.saharan Aflrica as due 1o
tuboperitoneal disorders and pelvic disease while tubal damage and cndometriosis
were related to infcntility 1n the study of Guzick et «f. (1994). Ncarly 15% of

infertile women had previous episodes of pelvic inflammatory discase and 26%

had had induced abortions (Okonofua ¢ af, 1995) 16.7% prevalence raic for

genital tuberculosis was reveaied in 114 infertile patients in Northem Nigiers
The presenting features iere indistiquishable (rom those of chronic pelvic
inflammatory diseasc (Emembolu et al, 1992}

Infection related infertility is common in Afnca as over 85% of African
infertile women had diagnosis which could be annbuted 10 infection (Cates er af.,
1985). STDs parscularly N pon@rrhQea are imporiant factors costribuung to
femaje inferiility in Nigeria (Okonofua et of., 1997). \Women with fertility
problems appear (6 have higher human immunodeficiency virus (111V) prevalence
(Favot ef f , 1997). in sub.Saharan Africa, Brunham ef af (1993) observed that
N Gonorthoes and €. Trachomatis arc common infections and these pathogens
arc the major causes of post-salpingitis tubal infertility. Infertile women have
higher prevalence of antigonococcal anfibodies compared with fertile controls
(Okonofua ¢f af , 1997) [nfections from the male or female or from other sourccs
according 10 Marinho (1986) play a major role in female infertility particularly

caused by tubal blockage which is the main female factor
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21.3 Ouher Canses of Infentility

The physical, psychological and behavioural aspects of coitus and
systemic disease can have a profound effect on the ability to conceive
(Thompson, 1994). 1ndecd, in about 15% of couples who seek help, no apparent
cause can be found: semen quality fulfils the criteria for normalcy, and no defect
in the woman’s reproductive system can be found. 1t 1s common to use the termn
uncxplained infertility in such cases. (Skakkebaek ef of, 1994) Catcs ¢t al.
(£985) observed 16% and 46% of African couples with no demonstrabic cause in
female and male diagnosis respectively with 5% of couples having unexplained
infertility. Marinho (1986) observed no abnormality in 19 3% of infcrtile couples
while Obafiinwa ez @l (1993) observed that 20% of aduli westcular biopsies were
normal. These perhaps may have some immune mechanisms responsible for their
infertility. Qjo (1968) and Ladipo {1986) siressed the importance of sperm

reactive antibodies as responsible for some unexplained infentility

22  Immunologic Infertility

The testis is an immunologically priviledged site and spermatozoal
antigens are effectively shielded from being recogniscd by the cells of the
immune system {Skakkeback ef wi., 1994). llowevcr the concept of immunologic
inferuliiy was opened in 1899 with the independent pionecring works of
Landsteiner and Metchnikoff' who demonstrated that sperm was antigenic when
injected into foreign species. [t was later discovered that sperm was antigenic

even in the same species (Mctalnikof¥, [990) As early as 1950s, an immunologic
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basis for some cases of nlestility was demonsirated (Gilbaugh and Lipshuliz,

1994). Wilson and Rumke in 1954 implicaied antisperm antibodies clinically 1n
male infertility while reports from animal studies suggest that immunisation of
animals by sperm could result in lowertng fertility (Isojima er of., 1959, Edwards,
1964, Menge, 1971). More studies by Tung et af. (1980) and Yanagimachs et al
(1981) have shown that autoantibodies induced in male guinca pigs impaired the
acrosome rcaction i# vitro and prevent zonal penetration by acrosome - reacted
sperm

Rumke and Hellinger (1959) found that a significant number (3.3%) of
men with nfertility mamfestcd an autoimmunity to spermaiozoa the incidence of
ferile men with autoimmunity was zero  Ther study suggests that spenn
antibodics at a significant titre may lower male fcraifity. Fjallbramt (1968) found
agglutination i 6.8 percent of infentile men comipared with 0.33% of normal men
subsequently Rumke (1974) publishied a 10- year folfow - up. 1n this study, no
man who had otiginal titres of greater than 1.512 fathercd a child. Between titres
of 1:32 and 1:12, the chances of festility decreased. These studies brought to the
forcfront the possible role of immunologic factors in male infestility (Kaufman
and Nagler, 1987) Although immunc mediated aetiologies are suspecled as a
contrbuting factor in sigmbicant number of inferule men {(Mcllinger and
Goldsicin 1987) others did not find any significent ditference in percentage

binding of antibodics between fertile and infertile patients (Criser «f al, 1989,

Guzick ef af . 1994; Mcisel ¢t ul., 1994)
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basis for some cases of infertility was demonstrated (Gilbaugh and Lipshultz,

1994)- \Vilson and Rumkc in 1954 implicated antispcrm antibodies clinically in
male infertility whilc rcports from ammal studies suggest that immunisation of
animals by sperm could result in lowering fertility (Isojima ef al, 1959, Edwasds,
1964, Menge, 1971). More studies by Tung ¢ @/ (1980) and Yanagimaclu ef af.
(1981) have shown 1hat autoantibodies induced in male guinea pigs impaired the
acrosome reaction 7 vitro and prevent zonal penetration by acrosome - reacied
sperm.

Rumke and Hellinger (1959) found that a signilicant number (3.3%) of
men with infentility manifested an sutoimmunity to spermatozoa the incidence of
ferile men with autoimmunny was zero. Their study suggests that sperm
antibodies at a significant titre may lower male fertidity. Fjallbrant (1968) found
agglutination i1n 6 8 percent of infertilc men compared with 0.33% of normal men
subsequently Rumke (1974) published a 10- year follow - up. In ttus study, no
man who had onginal titres of greater ithan 1:512 fathered a child. Between titres
of 1:32 and 1:12, the chances of fertility decreased. These studies brought (o the
forefront the possible role of immunologic facto:s in male infertility (Kaufman
and Nagler, 1987) Ahhough immune mediated aetiologies are suspected as a
contributing factor in significant number of infertile men (Mellinger and
Goldstein i987) others did not find any significant difTerence in percentage

binding of antibedies between fertile and infertite patients (Criser ¢f af., 1989,

Guzick et al., 1994, Meisel s al., 1994)
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23 SPERM ANTIGENS

Jones (1980) descnibed human semen as an antigenic nightmare. Different
types of sperm antigens can be found in the seminal fluid and on spermatozoa.
Koyama cf al {)991) observed that the majority of sperm immobilizing
antibodies 1n nfenile pauents might be generated to casbohydrale sttuctures of
the sperm coaling antigcns or sperm - membrane antigens. Seminal plasma
contains a vast artgy of antigens, many of which arc common 10 other tissues
Those that are unique to seminal plasma have an uncertain relevance to the
wnduction of immune infertility. The intrinsic cell surfece antigens of the
spermatozoa itself arc of more importance in this contcxt  With the use of
antibody localization techniques, the spermatozoon has been shown 1o possess
intnnsic antigens on the acrosome, midpicce, and tail, some of which may
provoke immunologic infertility (Jones, 1980, Alexander and Anderson, 1987,
Weiss, 1987). Thaler er «l (1990) chserved that during cjaculation, the iron
binding lactoferrin binds 1o sperm and forms & major component of sperm-coating
antigens

The muammalian spermalozoa is covered with a plasma membrane that
contains specific anisgens that finction in the recognition of the zona pellucida of
the egg and particspate in events involved in capacitation and acrosome reacuon
(Yanagimachi, 1988) These sperm surface components have nol been clearly
defined (Kaplan and Naz, 1992, Koyama er al, 1991). Shulman (1986) reported
that there arc several antigens of the hunian spcrm cell that can stimulate the
production of outoantibodies in certain individuals.  Certain proteins of

cpididymal origin are szid to bind to the sperm plasma membrane (Ross et al.
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1990)- The results of Naz (1990) indicated that mammalian sperm have

several fenilization related antigens that are evolutionarily conserved. Their data
also indicate that the rabbit can provide an animal model for studying antibody-
mediated human nfertility.

The significance of sperm-coaling antigens derived from seminal plasma
is uncertain. They may provide a degree of immunologic protection by masking
the possibly more important immunogenicity of instnnsic sperm surface aniigen
On the other hand, sperm-coating antigens themselves may-theoreticaliy, at least-
provoke immunity in the female, but the clinical significance of this response
requires further study (Jones, 1980)

Shai and Naot (1992) observed that the major sperm antigens reacting
with systemic antibodies diYer frony the amigens recognized by local antisperm
antibodies. Sperm antigens cxhibiting relative moleculasr weights of 62kd are
major antigens reactive with local anttsperm antibodies from infertile human

Sperm enzymes also coninbute 10 the anngenicity of sperm
Hyaluronidase, acrosin and lactic acid dehydrogenase - X (LDFH-X) have been
studied extensively, but of these only the last enzyme shows any cvidence of an
association with (mmunologic infestility (Jones, 1980). Gupia ¢f af (1992)
studied 1mmune responses to a well defined sperm-specilic 1sogenic lactate
dehydrogenase C4 (LDH-C4) in C57BIKs (H-2) mice after immunization through
tntra-recial route  Their resulls suggest that males arc more susceptible 1o

smmune suppression in T-cell functions through gencration of T suppressor cells
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Humpheys-Beher (1990) repoited the antigenic presence of galacotosyl
transferasc in human spoim which has been implicated as a macromolecule
involved 1n sperm to egg binding interactions during ferilization

Several antigens have been identilied and many more are being defincd by
sperm monoclonal antibodies (Alexander and Anderson. 1987) Studies lLisve
revealed sperm antigens with limitcd cxpression in other tissues including the
cmbryo, placenta, ovary, T.lymphocyies, brain and variety of neoplastic tissues

Some human sperm antigens of possible immunologic significance include:

LDH - C-12 KD testicular isoenzyme o flactate
dchydrogenase, produced abundantly by
testicular germ cells, expresscd on surface
of mature sperm

Acrosin - Sperm acrosomal enzyme, facilitates
penctration
of zona pcllucida

Hyaluronidase . Sperm acrosomal enzyme; {acilitates
penctration of cumujus mass suirounding
cgl

RSA-1, MA-29, FA-1 . Sperm surfuce antigens identified by
heterologous anlibodies

SO;. Ss7, Set. S0 - Sperm antigens identificd by WHO

monoclonal antibody workshop
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ABO group anligens - Not intrinsic sperm membrane antigens;
present tn scminal plasma of secretors, can
coat the surface

HY - Expression on sperm is controversial

IHLLA antigens - Not expressed on human sperm

(Alexander and Anderson, 1987)

Pamakoft er af. (1990) and D’Cruz er al. (§993) observed ihai sera from
different infertile males, different infestile females and vasectomized males were
remarkably similar in their surfacc antigen recognition

Matbur e/ al. (1988b) in their study suggested that cytotoxic antibodics
against sperm from autoimmunc infertile men in the presence of native
complement have more potent sperm -immobilizing and - killing propenies than
those directed against fertile men® sperm antigen

Some antigens found in nalivc autoimmunc spermatozoa was strongest in
infestile couples with sperin antibodies This reactivity significantly increased
against capacilaled autcimmune spermatozea. Nalive spermatozoa from few
feniile men have these antigens but they appeared after capacitation (\Wingate e/
al, 1993) Yanagimachi (1988) states that capacifation is a series of changes thal
rnvolyve removal or alteration of substanccs absorbed on or integrated in the spenn
membrsne surface. Okabe et aj (1986a, 1986b) concluded that duiing
capactiation, some antigens of sperm plasma membrane arc removed or altered,
whereas olhers htdden or masked in fiesh epididymal speimatozoa are exposed

Margalioth er al (1992) reported that major antigenic differcnce may cxist
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ABO group antigens - Not intrinsic spermt membiane entigens,

present in scrminal plasma of secretors, can
coat the sutface

HY - Expression on sperm is controversial

HLA antigens . Not expressed on human sperm
(Alexandcr and Anderson, 1987)

Pnmakof¥ ef uf (1990) and D'Cruz ef al. (1993) observed ihat scra from
different infertile males, difterent infenile females and vascctomized males were
remarkably similar in their surface antigen recognition

Malhur ez gl (1988b) in their study suggest=d that cylotoxic antibodics
against sperm f{rom autoimmune infertile men in the presence of native
complement have more polent sperm -immobilizing and - killing properties than
those direcled against fertile men’ sperm antigen

Some anligens found in native autoymmune spermatozoa was sirongest in
infertile couples with sperm antibodies. This reactivily significantly increased
againsl capacilated autcimmune spermalozoa. Nalive spermalozoa from few
fennile men have these antigens but they appeared afler capacitation (\Wingate ¢/
al., 1993) Yanagimachi {1988) stales that capacitation is a scries of changes that
snvolve ¢emoval or alteration of substences absorbed on or integtated in the sperm
membrane surface  Okabe ct al (1986a, 1986b) concluded that during
capacitalion, some antigens of spestn plasma membrane are removed or altesed,

whereas others hidden or masked in ficsh cpididymal spermalozoa are exposed

Margalioth e al. (1992) rcported that msjor antigenic dilfercnce may cxist
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between  capacitated and  non. capacialed sperm  Capacilated sperm

absorb serum antibodies different from those absorbed by freshly ejaculated
spesm as a result of exposition of new sperm surface antigen during capacitating
procedure. In some women, spam antibodics were reaciive against capacitaled
sperm only. Hence, it scems that certain antigens normally appearing of enhanced
afler capacitation arc already presenl in nalive spermatozoa fiom infertile men,
probably due to an inherent aberration or prematuse capacitation  This riight
account for the observed enhanced immune responses in infenilc couples to
sperm antigens from infenile husbands (Wingate ef al, 1993)

HLA class | and 1l are reponiedly weakly cxpressed on sperm cells
(Ogbimi ef al, 1986/87). Blood group susbtances A and B, which arc present 1n
thc seminal plasma of secrctors, appear {0 adhese 10 sperm cather than being
instrinsic components of human sperm (Hcknan and Rumke, 1976) Ogbimi ef wl,
(1986/87) and Merin-Villa er vl (i993) faled to reveal any sigmificant
differences between nfertle and festile couples with respect 1o ABO

compatibility between reproductive partner or HLA anligens

24  Sperm Antibodies

241 Incidence

Clinically antibodies to sperm are found in 3% 1o 12% of men who undesgo
cvaluatson for infertility  (Turek and Lipshullz, 1994). Skakkeback ¢f al- (1994)
reported autoimmunc reaction against spermatozoa in 5-10% of men being treated
for infertility 7.8% of 813 unsclected infertile men were scen with antibodics

coating their motile sperm and significent interference in sperm  motility was
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observed in 6% (Clarke cr al., 1985) 616 couples evaluated by Witkin and

Chaudhry (1989) showed 12 4% incidence of spcrm-surface antibodies in men
whosc wives had antisperm antibodies in their sera, but only a 6 5% incidence in
panncrs of women who lacked these antibodies. It is established that 50%c to 80%

ot vasectomiscd men have circulating sperm antibodies (Flaas, 1987, Turek and

Lipshultz, 1994).

242 Location

Sperm antibodtes can be found in three sites in men scrum, seminal
plasma and directly on the sperm surface (Turek and Lipshuttz, 1994, Haas, 1987,
Kaulfman and Nagler, 1987). Many studies regarding antisperm antibodies in men
are bascd on measurement of antibodies in circulation because of the convenience
of assaying blood (iiaas. 1987) llowever, these antibodies are considercd
clinically less important than spermi-bound anubodies because serum antibodies
cannot logistically bind 10 sperm unless they transudste into semen (Turck and
Lupshultz, 1994) |t is belicved that antisperm antibodies should be assessed in
seminal ffuid and more specifically on the spenn surface as ‘surface bound
antibody* (Kaufman and Nagler, 1987) Seminal plasma antispcerin antibodres not
attached to the sperm surface are probably of Iittle climcal sigmilicance since
semina! plasma components do not ascend past the vagina. In addition the
adsorpirve eflect of sperm on these antibodies may result in false negative assays
for sperm anubodies (Haas, 1987) Hendry (1992) observed that antisperm
antibody will preferentially bind 10 the spermatozoa, leaving only the excess in

scminal plasma to be ineasured indirectly : how much this is depends on the 1otal
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antibody present and how many spcrmatoaca are in the cjaculale 1o

absorb 1t 1t 1s therefore probable that antsperm antibodies identified directly on a
man’s sperm surface correlate best with the presence of antibody-mediated

nferulity 1n males (Haas, 1987) However, studies on vasectomy - the most

—

eommon and thowughly studied association with sperm antibodies showed that

vasectomised men have crculating sperm antibodies and not sermnal plasina

antibodies (Haas. 1987, Turek and Lipshultz, 1994)

243 Class:

Speam antibodics belong to the IgA, [EG and Ight classes (Bronson e ol
19842, Ksufman and Nagler , 1987, Haas, (987, Turck and Lipshultz, 1994)
IgG and IgM classes are found circulating 10 the serum, and 1gG and 18A
antibodies predominate in the seminal plasma (Kaulman and Nagler, 1987)
Brodeiick ez ol (1989) observed that 1gG was the predominant immunoglobulin

class 1n sera and semen while Comhaire (1993) observed that secretory IgA does

nol OccuL in seyum but sernen . I n evaluating the nature of the dilTerent classes of
\ immuaoglobulins covenng sperm cells, Clarke ef al (1985a) and Shulman er al

(1985) found igG and 1gA more commonly than IgM  Although sperm

aotibodies ol !gM class have been reported, these large moleculey are almost
umformly confined to seeum and only rarely ¥ains access 10 Organs of secretions
of the male genits] tract without a mgnilicam lesion in the reproductive traaa
(Broason et al, 19842, Turek and Lipshuhz, 1994, Haas, 1987) 1gM antibodies
are pot routinely measuted in detecion systems because their role in Antibody
mediated infesulity s limuted {Turek and Lipshuitz, 1994)
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Only 1% of sctum IgG conltent is found in male gential tract secrctions 1gG in

seminal plasma i1s probably derived from two sources' local antibody production
as well as transudation from circulation  Ofien sperm bound 1gG can be
measured in the absence of assayable serum IgG antibody levels (Turek and
Lipshultz, 1994, Haas, 1987). Along with 1gG, 1gA is found in semen and bound
lo spexn, but i1 is thought to be mainly locally derived and secreted inlo seminal
plasma (Turek and Lipshultz. 1939) Local production is assumed because the
seminal plasma IgA is of the secretory 1gA type (Hass, 1987). The presence of
IgA anubodies in seminal uid 1s not associated with scrum antisperia antibodies
and does not seero 10 prevent fertilization (Kaufman and Nagler. 1987), However,

Skakkeback (1959) observed that in vasovasostomy paiienis, when tere is a elose

; associaion between the presence of antibodics and fenility potential, IgA in
| semen appears 10 have an imponant role than does 1gG. Systemic 1noculation of
| spervn antigen is thought to stimulate 1gG production, whereas locsl reproductive
‘ tract anugens arc sunli for 18A production. The sources for local production of

these antibodies in the genital tract are unclear (Turek and Lipshuliz, 1999)

244 Pattere of biading

The effeci o f sperm antibodies on sperm function depends on the arcs 1o
which the antibodies are duected (Kaufnwn and Nagler, 1987). Dafferent pmterns
ol spenm agglutinaion were observed with differens sera eiher head 10 head or
tal to il or tatl tip 10 tail tip Dhiferences have becn detecied between the
‘chnically relevans’ antibodses in spotasously infartile males and the less
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impon es i
poriant anubodies in mates wio have undergone reversal of vasectomy, it has

been suggesicd that (he variations in agglutination patterns are due cither (o
different classes of antibody or 10 binding of antibody to different antigens, The
resulls of Parslow ef al, (1987) showed that although antispesm antibodies b:nd to
discrete and sperm associated antigens, there is no substantial difference between
the antigenic patierns observed with antibodies producing difTferent tlypes of sperm
agglutination. Neither the antigens detecicd. nor the intensity of reaction showed
significant differences although there was a tendency for head (¢ head
agglutinating antibodies to react more strongly with the higher moiceular weaght
anugens  Ross ¢f ul. (1990) revealed that the antibodics (2act mainly with the
head region of cjaculated spermatozoa

Many head-directed antispeemn antibodies are of the IgG class while those
that arc taill directed arc of the IgA class  Penetralion nto cervical mucus is
inhibited by antibodies bound o the sperm hicad and antibodies directed against
sperm head appear to affect all the functions contributing to impaired fertility
These functions (nclude immobilization of sperm in mucus, stimulation of
: complement mediated cel! lysis and phagocytosis by macrophages. interference
with capacitation or aciosome reactions and defective interaction with ovum
Antibodies against tails only weakly affect cesvical mucus interaction

Antibodies o tasl up piece rarely have any effect on sperm function (Bronson cf

ol 1987a; Bronson ef 0L, 1984a, Darlow, 1988)
Gregoriou et al. (1990) observed that for fgG and IgA, the majonity of

antibody binding was located on the entire sperm with a munor amount bound 10
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the hcad end tail. For the 1gM, the majority of the binding was detccted on

the tail tip, and tail binding was obscrved only in a minority of cases Bronson et
al. (1992) observed that immunoglobulins of 1gG class directed against anugen on
the sperm head and tail were the most prominent in men with cystic fibrosis with
sperm: antibodics

Carson et al (1988) swudicd antibody binding patterns in infenile males
and females and also showed that 18G bound mostly to the head and 1ail, {2A to
the head and tail and [gM 1o tail tip only This is in conformity with the siudies
conducted by Clarke ef al. (1985a) and Shuiman er af (1985). Shuiman et al
(1985) also showed that 1g8G bound predominantly to the hesd and tail, IgA

predominantly 10 the tail and 1gM was not described

245 Sex dillerences:

El.Roeiy er ol (£988) obscrved that ievels of sperm antibody titres were
signtficantly lower in women than :n men  Both men and women with anti-sperm
antibodies demonstrated eleviied total 1gG levels compared with those of normal
control subjects. Only women showed elevated levels of total [gM (E)-Roeiy e/
l., 1988) llowcever, Crister o1 al (1989) found no difference in percentage
rmniunobead binding between males and females in the fenile population
Sperm-bound 1gG and IgA both occurred at a significantly higher frequency
(p<00S) in partners of women with serum antispcem antibodies.  Increased
incidence of both 1gG and IgM (p<0.005) circulsting antisperm antibodies in
fcmales were obscrved when the male pariners had antibody-bound sperm

Carson ¢t «d. (1988) indicated that there are differences in the characteristics of
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the antibodies {IgA, IgG, IgM) found n the male versus female sera  \While

these three classes of immunoglobulins arc distributed equally in the females,
males have a higher percentage of IgG and JgA 1n addition, the regional binding
of these immunoglobulins differs [(gG and IgA from male sera bind heavily 10
almos! the entire sperm-head, tail and tail tip.  l{owever, these antibodies from

female sera bind mostly 10 the sperm head. fgh! binds simslarly in both male and
female (Carson ¢t vf., 1988)

246 Spermantibodics and semen quality

Investigators have faifed to demonsiraie an association belween sperm
associated immunoglobulin and a specitic alteration in scmen parameters (Haas,
1987, Turek and Lipshultz, 1994) Takahashs et /. (1992} observed no significant
refationship between results of semen analysts, hormones (LI, FSH, PRI.) levels
and the rates of binding Similar observaion was made by Upadhyaya ef al
(1984). Sperm antibodies were not related to spenn concentration, moiphology,
ejaculate volume, seminal pfasima zinc concentration acid phosphatase or fructose.
However, they found signiticant reduction in sperm motility and viability in the
presence of sperm antibodies and the overall reduction in sperm motility was
maintained over an extendcd period of time. Brodenck ef ul. {1989) also observed
ant tnverse relationship between the proporiion of antibody bound sperm and the
percentage of motile sperm in the cjaculate of vas reversal patients, The

percentage molility was signif canily lower among patients with greater quantities

of sperm surface antibodies.
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247 Sperm antibody positivity in relation toinfertility

Reduced penetration can result if more than 50% of sperm arc antibody
bound. Ths inhibition also correlates with higher antibody concentration. It has
been shown that if less than 50% of sperm are antjpody bound, then posticoital
tests approximate fertile conttols (Turek and Lipshultz, 1994). Intra utenne
inscminelion fails in the treatment of male immunological infentility when 2ll
spermalozoa have sperm antibodies regardless of semen quality (Francavilla ef
al., 1992). Takahashi ef «l., (1992) observed that in all of the cases with proven
fenility, the binding rale was less than 60% of IgG sperm antibody, and less than
40% of 1gA antibodies Antibodies attached to the sperin head with binding rate

ofless than 40% were not considered (o be a causative factor inmale infentility

25  Aectiology of sperm nntibodics and their clinical relevance in the male

In the normal course of events, t1olerance 0 most self constituents 1s
thought to occur as a result of the climination of self-reactive clones cither during
foctal development or shortly aficr birth  As spermntogenesis does not commence
unil long after this loicrance-susceptible phase, a number of altemative
nmcchanisms are necessary (0 ensure that the adult male does not become
sensitized 10 diiTerentiation and other potcntial autoantigens assoctated with his
own spertit (Jamesand Hargreave, 1984)

During meiosis, diifercentiation molecules are expressed by germ cells in
the testis  Teslis-specilic autoantigens appear on late pachytenc spermatocytes
and petsist through spermiogencsis in the mouse  Additional antigens appear on

the plasma membrane after the inid spermatid stage of spermatogencsis and on the
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sperm surface during epididymal transit. Similar germ cell and sperm-specific

antigens, revealed by mapping studies with monoclonal antibodies, develop
during human spermatogenesis. Vanous sperm and germ cell antigens can
stimulate the production of sperm antibodies and/or experimental orchitis
I'lowevcr, under normal conditions, humoral responses to testicular germ cell or
sperm antigens are usually not detected (Alexander and Anderson, 1987).

During puberty ncw antigens moakc their appearance on the sperm suiface
at the ume of spermatogenesis. As spermatozoain the later stages of meiosis and
subsequent spcrmiation are isolated within the lumen of the seminiferous tubule
by the blood-testis barrier, which has its anatomic costelate in the tight junctions
between the sertoli cells, these sperm antigens. 10 which the adult organism is not
tolerant, are sequestered from the immune system (Bronson er al, 1984)
Additional endence for the sequestration thaciy is provided by the deficiency of
immunoglobulins, macrophages and other leukocytes in the serimifcrous tubules

Another theory 10 explain the lack of an immunologic response to sperm
antigens is the rmmune suppression theoty. According 10 this theory, limited
amounts of spermatozoal antigens constantly lecak from the mole reproductive
tract. A small amount of antigenic stimulus results in the activation of suppressor
T-lymphocytes. which inhibit immune responses 10 that antigen {ilaas, 1987)
Such tolerogcnic doses of antigen would preserve an unresponsive immunologic
state (Turek and Lipshultz, 1994)

Along with the blood-tesis barrier and alterations in cell-mediated

immunity cytokines and other humoral mediators of the immune response may

contrtbute (o tolerance within the testis. Intetferon-y, soluble Fe receptor and
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transforming growth faclor-f have immunosuppressive properties

atinbuted to them and may indeed be active in the testicutar environmem
Clinical evidence of an inverse of serum levels of antisperm antibodies and
lestosterone suggests that testostecrone may act 10 suppress the immune response
through T-suppressor cell induction (Turek and Lipshuhz, 1994)

Other extratesticular mechanisms may contribute to the safe production
and delivery of sperm. Immune modulators are known (o exist in seminal piasma
(Jomes and tHasgreave, 1984) and may be important in the induction of a tolerant
state once sperm are delivered to a second foreign enviconment, the (emale
reproductive tract (Turck and Lipshuhz, 1994) Occasionally the mechanisms 1hal
prevent genesation of adverse reactions Lo testicular germi cell or sperm antigens
fail with the resultant formation of sperm antiboclies {Rarlow, 1988, Speroffer o/,
1989)

Severaf theories exist 1o expiasn the formalion of sperm antibodies
Breaches in the blood-testis barcier. overwhelming inoculattons with sperm
antigens, or a defect in active immunosuppression may all account for pathologic
antibody production

251 Couditions associated with sperm antibodics

The blood-testis barrier may be damaged by conditions associated with
sperm aniihodies such as physical injusy, obstruction, infection, thermal and
genetic factors with the resultant production of sperm antibodies

Obstruction-  Vaseclomy, vasectomy reversal, vas or seminal vessicle
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agenesis and testicular obstruction
Infection: Orchitis, genital infection and prostatitis
Thermal: Varicocoele and cryptorchidism
Physical Injury: Trauma, 10rsion. biopsy and coitus

Genetic factors and testicular cancer (Haas, 1987, Turck and Lipshuliz 1994).

In 1959, Rumke and Hellinger initially reporied an association betwecen
acquircd obstruction of a portion of the ductal sysiem of the male reproductive
tsact and sutosntibodics 10 spermatozoa They speculated that extravasation of
spermatozoa into the intersnutial lissue might stimulatc antibody production
Subsequtently, several investigators have documented an 2ssociation between
autoimmunity 10 spermatoaoa and ductal obstruction, wheiicr acquired secondary
to infection or sterijization by vascciomy.

Exposure of the male immune system o speim antigens fiequently results
fiom vasectomy - the most carcfully siudied of all the conditions associated with
sperm antibody. The factors that influence the formation of antisferm antibodies
lollowing vascctomy, include icakage of sperm at the time oﬁargcm sperm
granulomas, the amount of antigenic inoculum, and genetic influences (Haas,
1987). Spermatozoa also continue to be produced afler vasectomy, degencrate in
the male reproductive tract and leak soluble products through distended rete testis,
epididymis, and ellerent duct into interstitial spaces which are acccssible to
immunological mediatots. The millions of sperm thot continue 10 be produced

daily nfter vasectomy often stimulate high titres of antisperm antibodies that

persist for years (Alcxandcr and Andersen, 1979)
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It as estimated that 50% to 80% of men have measurable serum

levels of sperm antibodies alter vasectomy. These titres tend to peak at 6 to 12
months after the procedure and decrcase to 30% several ycars later. The
formation of sperm antibodies is unrelated 10 whether the ligation of the vas
deferencs occurs prior 10 or aftes puberty. Despite time related change in
antisperm antibody activity, antisperm antibodies can be found as early as 2
months or as late as 20 years alter vascctomy. It however appears that sperm
auglutinating antibodies can only rarely be detected in the seminal piasma of
vasectomized men who have circulating antibodies (Brodenck er i/, 1989, Haas,
1987; Turck and Lipshuliz, 1994) Wilkin et af (1982) found thai sperm antigens
asseciated with circulating immune comptex can be detected in vaseciomized men
in the first few inonihs following vasectomy [lowever, Naz (1990) observed that
none of the sera tested from immunoinfertiic patients was found to contain
immune comptexes indicating that antibodtes werc present sn free form. This was
supporied by observalion by Oyecyinka cf @i (1987) in the activation of
complement in the a200spermic and oligospermic men studied

The number of vasectomies performed annually in the United State is
more than a half million. Unfortunately, more than one percent of the patients
regret the procedure and eventually undergo vasovasostomy (Lee ef of, 1980)
Reported pregnancy rates following technically successful vaseciomy reversal
vary fiom {2 10 60 percent (Requeda ef af, 1983; Amelar and Dublin, 1979). An
anatomrcally successful vasovasostomy does not necessarily lead 10 recovery of

male infertility  Recognition of the sole of tmmune subfertility after anatomically
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successful vas teversal 1s growing. For mcn  who remain  infertile  after
vasovasosiomy, the possibility exists that antisperm antibodies were generated as
a conseguence of vasectomy and/or reversal, However, vasovasosiomy itseif is

not sufficient immunological stimulus to ¢onvert a negative indirect immunobead

antisperm antibody tes! during a 6 month latency (Broderick ¢f al, 1989). The
fact that 100% of vasectomized men do not develop detectable aniisperm
anubodies may be due to genetic variables or an inhibition of the immune
response by the male's high levels of 1estosierone (11aas, 1987). On a more
systemtc level, animal models cxhibiting spontaneous orchitis and sperm antibody
production as well as climcal work in humans suggest thal toierance to sperm may

be HLA related, in that genctic links may predispose an individual 10 auto

immune reacuons 10 sperm (Tusck and Lipshultz, 1994) Non responder

individuals could be genetnically predisposed to low immunological response to
spom anligens (Alexander and Andersen, 1979, Haas, 1987, Turek and
Lipshuliz, 1994) Moreover, many men develop antisperm antibody with any of
these factors. In suppont of the possibility of immunogeneuc influences on sperm
anlibody responses in men, Law ef al (1979) and Hass (1987) reponted, an
sssocialion beiween spesm aniibodies in vasectomized men and the HLA
phenotypes -A-28 and B22 Marsh and associates [luled to dewnonstiate this
relaticnship. However, the veriability could also be due to as yet uidefined
surgical and other physical factors {Alexander and Anderson, 1987)

Tung and associales {1976) documented the presence of sperm antibodies
in_sers of men and women of all ages when tested again® methano! fixed,

paneabilized spermatozoa. Evidence was provided that these naturally occuming
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anlibodies were direcled against sub- surface antigens of spermatozoa that

cross-reacted with epilopes presenl on bacteria, suggesting the possibility that
these anubodies are not directed primarily against sperm. Bronson ef al. (£992),
in contrast, provides evidence thal antibodies directed ngpinst epitopes expressed
on the sperm surface are not commonly seen in children, suggesting that pubertal
development may play a role in the evolution of these antibodies. 1sahakia { 1538)
suggested thal in men with congenital obstructive azoospermin secondaty (o
cystic fibrosis (CF), the immune system may become exposed 10 developmental
antigens expressed on spermalocyles and spermatids 10 which @ is not tolerant
afler

activalion of the pilutaty-lesticular axis ond ihe initiation of

spermatogenesis.  Allernatively, T-dependent, epididymally derived antigens

might also be secreted at puberty and be involved in the aetiology of

auloimmunity 10 sperm (Bronson ¢t af, 1992)

An association of congenitai bilaleral absence of \he vas deferens and

autoimmuntiy 0 spamatozos was inlially reported by Amclar and associales in

1975, Panz10 et a! (1989) demonsiraled thar infertile men wnh congenital

absence of the vas delerens (CAVD) have low incidence of serum antisperm
antibodies and that human vasa efferentia sperm like ejaculated sperm have full
surface antigenie competence (Painzo ¢t af, 1992). {lowever, the frequency of

those men demonstrating antisperm antibodies vaned widely, sanging from 11%

10 62% (Patnzo et af 1989) In assessing the ellecl of repeated microsurgical

epididymal speam aspiration (8 condition in which exposuce of spevm 10 blood is

inevitable) on the development of spezm antibodies in serum and epididymal

sperm of men with CAVD. Patcizo es af. (1992b) observed that the procedure can
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safely be repeated in patients yjjh CAVD without the risk of developing

new sperm autoimmunity. Their findings support the concept that there is a
population of individuals that despite multiple exposure 10 sperm antigens are
genetically predisposed 10 be non-immunological responders. Recently, D'Cruz et
al- (1991) showed that some men with cystic fibrosis (CF) with congenital
blockage or absence of the vas deferens develop low-titred serum antisperm
antibody while Bronson er a!. (1992) suggested that at pubeity, and presumably,
active spermatogenesis is requirement for development of autoimmunity 1o sperm

in men with cystic fibrosis

Although genital trauma or injury has been found to be associated with an
increased risk of sperm antibodies, other studies have fsiled to conlirm this
association. Tesucular torsion is a form of trauma to the male genital tract that
has been intensely studied (Haas, 1987). The presence of primary testicular
lesions in the twisted testes suggest ihat these lesions might be involved in the
development of sperm antibodies

Testiculas biopsy has also been implicated in the initiation of sperm
antibody formation, since this procedure obviously could injure the protective
mechanism of the blood/tesus barmer (Haas, 1987)

Varicocoele is another controversial issue that has been sssociated with
infestility. Some investigetors have considered that this condition might be
associaied with antisperm antibody formation (Haas, 1987)

Cryptorchidism is another peiential cause of damage 10 the testicle that
could increase the risk of entisperm antibodies. The interest regarding the

sequelae of ciyptorchidism stems from the fact that 10% of men with unilsteral
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afely be repeated in patienls yjp CAVD without the risk of developing

new spc'r'm autotmmunity- Their flindings support the concept that there is a
'-.i)opulalion of individuals that despilc multiple exposure 10 sperm antigens are
genctically predisposed 10 be non.immunological responders Recently, D'Cruz ef
al* (1991) showed that some men with cystic fibrosis (CF) with congenita)
blockage or absence of the vas defcrens develop low-litred secrum antisperm
antibody while Bronson ¢r al. (1992) suggesied that at pube:ty, and presumably,
acClive spermatogenesis is requirement for development of autoimmunity to sperm
in men with ¢ystic fibrosis.

Although gcnilal trauma or injuty has been found ic be associaled with an
increzsed risk of sperrn antibodies, other studies have f(ailed to confirn this
association.  Tesucular torsion is a form of tcaursa to the male genital tract that
has been imensely studied (Haas, 1987} The presence of pnmary leslicular
lesions in the twasied testes suggest 'hal these lesions might be invoived tn the
development of spenin antibodics

Testicular biopsy has also been implicated in the nitiatton of spesm
antibody formation, since this procedurc obviously could injure the protective
mechanism of the blood/iestis barvier (iHaas, 1987)

Varicoco®e is another controversial issue that has been associated with
infertility Some investigalors have considered that this condition might be
associzied with antispeivn antibody formation {1{aas, 1987)

Ciryptorchidism 1s another powenual cause of damage to the testicle that
could increase the risk of antisperm antibodies. The interest regarding the

sequclae of cryptorchidism stems fiom the fact that 10% of men with unilateral
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disease are infertile when treatment for the abnormal testicular orchidism occurs

late in cbildhood: 70 10 80 percent are infertile if the disease is bilateral (Haas,
1987)

Non-immunolomical factors such as mumps, virus, bacteria and certain
mycoplasma strains can also cause agglutination of spermatozoa (Peleg and
lanconescu, 1966, Taylor-Robinson and Manchee, 1967) but it is not kncwn to
what extent spermatozoa are coated with antibodies which are not provoked by
sperm anugen (Upadyaya et af., 1984)

Infectious aetiology are well documented as causes of epididymitis and
subsequent spread of various pathogens fiom the urethin or prostate can cause
epididymitis and subsequent scamng and obstrucuon (Pelouze 1941) Several
workers found an association between genilounnasy infection and antisperm
an{ibodies suggesting that infection may play a role in cases of immunologic
infertility not assoasted with bilateral obstruction (Shahamenesh e al., 1986,
Witkin and Toth. 1983, Ingerslev ¢r of, 1986, leas. 1987) Hypothciical
mechanisms that would explain a correlation between past or present infection
and spom antibodies iaclude vasoepididymitis with unilateral obstruction. and
exposure of sperm to immunologically competent cells present in the urcthra
during acuie uretiyitis  Subclinical epididymitis could result in unilateral
epididymal obstiuction, subsequent phagocytosis of trapped spermatozod, and
system:ic exposure fo spam antigens, resulling in the development of sperm

antibodies (Close ef of, 1987) \Witkin and Zelikovsky (1986) supgestied that
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and cnhanced humoral reactivity o sperm

decrcased cellular ymmunity
are common (n men with chronic prosiatiis. Both may contribule (o an increased
rate of prostatic infection in thesc men  Patients with genital infection were
observed to exhibit positive sperm antibodies (Mazzolli and Barrcra, 1989)
Further supportive evidence that both genital infection and autoantibodies are not
only interrelaled but are also associated with infertility in man were provided by
several invesugators (Quesada ¢f af.. 1968, Wilkin and Toth, 1983, Sof¥er er ai,
1990) They therefore suggested that sperm antibodies must be consideced in the
clinical management of this problem. In 1995, Ekwere in Nigeria demonstrated
high incidence of sperm antibody in infertile subjects and related this to the
prevalence of STDs

Male homosexuals who participate in recipienl anal intercourse have an
increased incidence of sperm antibodies. it is reported that the formation of sperm

antibodies in this group of men coutd play a role in the development of the

acquired immune deliciency syndiome (AIDS) (llaas. 1987)

26  Mechanism of Action

It 15 wel! established that spesm antibodies are actiologically implicated in
fatility However the mechanism by which it causes infertility has not been
cstablished Severt] hypotheses had been put fonward. Bionson ¢ ! (1984a) in
his review discussed the intetference of antibodies with (ertilization by aflecting

sperm Li2znspoit and gamete interaction
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261 Spermtransport

a) Binding of immunoglobulins 10 the surface of spermatozoa within
semen impairs their ability to penetrate cervical mucus
Immunogtobulin binding also leads to aliered motion of sperm
within cervical mucus-shaking, vibration or incomplete
immobilization

b) The presence of spenn-reactive antibodies within cervical mucus

subjetts spermatozoa to complement mediated cell membrane

damage. Tail directed antibodies (Igh and IgG but not IgA)
prtomote loss of motility Hcad direcied antibodies may not impair
spesm motiliy

c) Opsonizauon of antibody coated spermatozoa through the binding
of eomplement component Cs couid in theory lead to phagocytosis

of sperm by macrophages within the female reproductive tract

262 Gamete Interactlen
a) Antibodies directed against sperm head may ocelude binding sites
of the zona pellucida, preventing sperm attachment
b) Complement-fixing antibodies (IgM and 1gG) directed against the
spenn head may impair the ability of spesmatozoa to penetrate

eggs without loss of motility by promoting damage of the

acrosomal and plasms membranes
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27 Tests for detection of nuto and iso antibodijes

(Rose er af., 1976, jones, 1980, Bronson ¢f o, 1984a) Several methods
have been used to detect and quanufy sperm specific amibodies. Donor sperm
had been used as an antigen source in antisperm antibody testing  This is because
there is no cpidenuiologic or serologic evidence that the HLA or ABO sysicms are

involved 1n immunologse infertility. The reactions, therefore are tissue ruther thzn

indsvidual specific (Jones, 1980; Rose et of 1976; Broderick 7 af, 1989)

The methods used include spenn agglutination, sperm tmmouilization,
indrect immunofluoresence, enzyme-linked immunosotbent assay. radiotabelied
anliglobulin assay and nvxed agglutination reaction (MAR).  These have been
critisized for their fack of specificity (Brodenck ¢f w/, 1989, Bronson ¢f af.,
1984a)

The immunobead antisperm antibody iest (1BT) is a new immunogiobulin
specific assay (hat avoids many of the problems of oider methods [t i1s currently,
Lthe most widely used assay system for the delection of spenn antibody. (Turek
and Lipshuliz. 1994) Tins t1est assays sperm antibodies on only live motile
spermatozoa and it does not crcale false positive resultls by altering sperm
membranes or cxposing internal antigens. Introduced by Bronson and associates
(Bronson ¢/ «i , 19823), the test 1s specif ¢ for class of immunoglobulin (IgA, igG
and 1p/\1) and rdentifies the regions of speim binding and propottion of sperm
antibody can be accusately assessed. The immunobead anusperm antibody test
uscs commercially available micro-sizcd polyaciylamide spheres or beads

(Immunobcad, BioRad) that are bound covalently to rabbit antihuman

immunoglobulins IgG, 1gA and IgM. Mixing these beads with washed sperm (1o
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liminate fiee antibody) results in direct binding of the bead (o the sperm through

this. bead-attached antihuman antibody The immunobead anusperm antibody test
can be applied to detect antibodies already bound to spesm in semen dircctly
(d;rect ;mmunobcad antisperm antibody test) or detect circulating sperm
antibodics indirectly in fluid (indirect immunobead antisperm antibody test)
(Carson ¢t af., 1988, Bronson ef al, 1984, Broderick ¢r af , 1989, Turek and
l-1pshultz, 1994)

The indirect IBT has been applied to serum for some years and hiad been
found uschiil (Shulman er af, 1992) Franco et al. (1989) disciosed that IBT has
been shown 10 be immunloglobulin and locauon-specific, and reproducible 1t
sompares well with other indicators of autoimmunity io sperm, including reduced
conceptlion rate (Ayvaliotis et of . 1984), in vitro binding 10 the zona pellucida by
spermatozoa (Bronson ¢t al, 1982b) and correlates well with abnormal results on
post contal testing (Bronson ef «f, 1984b). Jennings er al (1985) have found the
indirect IBT to have a 99% correlation with the standard tray agglutination test
and sperm immobilization iest suggesting that IBT is a yood index of specific
antlisperm antibodies (i hoo et af, 1991)

The indirect BT has been used to study the presence of immunoglobulin
classcs of sperm antibodies in serum (Clarkc et af, 1985a), ccrvical mucus
(Clarke cf «f, 1984a) and follicular fluid (Clarke 7 of, 1984b) while the direct
IBT has been applied to semen (Clarke er a/, 1985b). The use of IgG and IgA
IBTs has conscquently besome routinc in many laboratofics, both for direct

testing of spermatozoa and for indirect testing (Pattinson and Monimer, 1987)
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28  ‘Freatment of immunologic infertility

:l‘licrapy for antisperm antibodies in the male includes the use of condonis,
corticosterold immiunosuppression, intrauterine insemination of husband's sperm,
it vatro fertidization and donor insemination (Haas, 1987)

Candidates for ircaiment of immunotogic infertility include those men
with sperm antibodies withoul analomic obstruction whose female partners have
becn fully investigated. Only paneats with greater than 50% of sperm bound
antibodies should be treated 1n addition it is thought that only head-directed or
midptece-dirccied sperm antibodies are chinically relevant in immobilization or
penclration assays, lail-directed sperm antibodics at Icast theoretically, need not to
be trcated, En sclecling a treatmcint regimen, the physician should take inlo
account the severity of the observed dcficit, the overall health of the patient and
the side cffects.

Condoms werc advoceated in the past as a means by which to decrease the
female cxposure 1o repeated doses of sperm antigens.  Although it is the oldest
and lcast complicated form of therapy, its cflicacy 1s at best uncenain.

Sperm wash has been rcported to remove antibodies fiom the seminal
Nuid or from the sperm surface, but the results have met with variable success
Rapid dilutional washes of fiesh cjacualtes may remove frec annbody in the

scminal plasma but arc unsuccessfiil a1 disloding tightly bound, high aflinity
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perm antibodies from the sperm surface, Potentially such sperm

"r'o'ccss;ng techniques, although unable to definitively remove sperm antibodies,
may be eﬁ'ccfwcly used in conjunction with assisted reproductive procedures to
overcome immunologic infertility.

The most common form of trestment for immunoliogic Infertility 1s
;mmunosupprasivc therapy with corticosteroids  Although the mechanism is not
completely understood, it is known that steroids can impede the chemoloaxis of
;nﬂammatmy cells, prevent the release of cytokines or lymphocyte growth
factors decrease antibody production, and weaken antibody-antigen association
In instances in which sperm/ovum interaction is inhibited, only corticosteroids
immunosuppression or donor insemination may be successful However, the risk
of corticosteroids cannot be under cstimated  Ellects such aseplie necrosis of the
hip have ocasred (Tusek and Lipshuliz, 1994)

Among the postulated paihologic elfects of sperm antibodies in
immunologic infenility, the inhibition of speem migmiion and penetration of
cervical mucus is well desciibed It is thought that one way 10 ovescome the
subfenility induced by this effect 1s to combine sperm wash techniques with
intrauterine ingzmination (IUI) of sperm, and in essence, by-pass the cervical
factor Alco, this form oftherapy has potential in female derived sperm antibody,
a8 eondttion in which sperm entibody may reside in the cervical mucus. llowever,
Francavilla es af (1992) suggested that overcoming the cervical mucus barmer
thirgugh intrauterine Inseminations in the treziment of male immunological
infertility is imputable to antispesm antibodies when they involve all spermatozoa,

regardless of semen quality Ul is less risky than immunosuppression and 1s
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commonly used in male factor infertility for a vartety of indication

oligospcrmia, asthenospermia, poor posi coital tests, low semen volume, and
anatom;c abnormalities (Turek and Lipshuliz, 1994)

Inr wirro fentilization (IVF) has also been applied to overcome male factor
infertility because of the relatively low numbers of sperm required for successful

IVF in cases of female factor infertility. Assisted reproductive technology can

gencrate delinite, although variable, success rates for certain couples with male
factor immunologic infertility. The promise it offfers, however, is a1 great

financial and emononal expensc

29  Protective ability of sperm antibodies

Spam anubodics are associated with decreasced fertilization i vitro and in
vivo. Reporits have suggested that capacitaiion and acrosome recaction (AR),
physiologic prerequisites for mammalian fertilization, may quantiiatively increase
sperm antigenicity (Silverberg ef al , 1990). Fowcver, spcrm antibodies can also
enhance the ability of human spermatozoa to bind to and penetrate the zona free
hamster oocyte (Edwaid, 19902) Silverberg ef afin ther study suggested that
sperm anlibody binding may facilitate the acrosome reaction in human
spermatozoa in vitro (Silverberg e of, 1990)  Sperm antibodies prevent
fertilizaiion by agglutinating or being toxic to spermatozog, so reducing the
numbes available for penetration, but their action in improving feriilizauon has
been a matter of speculation. 11 seems 10 depend on the actions of antibodies in

enhancing the proportion of spermatozoa undergoing the acrosome reaction,
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the number of spermutozoa binding 10 the colema of

the hamster oocyte is raised

which might explain why

Such evidence implies that the presence of a specific sperm antibody
enhances sperm-egg binding, perhaps through the presence of shared epitopes
between spcrmatozoan and oocyte e g oncofetal antigens  Another possibility is
that the antibodies against spermatozoa bind 1o Fc receptors on the occyte
membrane, so banging spermatozoa and cocyte to close proximity and cihancing
their fusion. This possibility has now been examined in a study involving a
search for Fc receptors on zona-free hamster oocytes and the membrane of mouse
oocytes together with an analysis of the effect of Fc receptors on the binding of
l antibody-ireated human spermatozoa to zona-frec hamster oocytes (Edward,

1950b)

Various methods were used to assess (lie binding of antibodies 10 zona-
free hamster oocyles. These included the use of IgG Fab and 1gG Fc spexific
antibodies in tesls using immunoflourescence or immunobesds. Imtally, human
1gG agegregates were
found to become anached 10 the oolems of zora-frec hamster oocytes, and so did

| human Igfc fragmenis (Edward, 1990a)

These farms of binding were blocked if the oocytes were first exposed to
specific anubodies against Fe  Antibodies to Fab also bound 10 meny mouse
oocytes, whereas myeloma proteins used as control did not.  These sudies thus

indicaled that Fc receptors were present on mouse and hamster oocytes (Edward,

1990b)
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The efect on fertilization 1 vitro of antibodies against the

human sperm-head was then 1ested Exposure of human spermatozoa (o these
antibodies resulted in their incrcased binding to aona-free hamster oocyles,
Binding was depressed when eggs werc exposcd to 1gG Fc before inscmination,
implying thai the blockage of F¢ receptors on ococytes impaired the ability of
spermatozoa coated with antibody to bind to the oolemma In essence, the F¢
receptors had enhanced the binding of antibody-coated human spermatoza 1o the
oolemma (Edward, 1930b)
Fc receptors must be present on the membranes of mammaiian oocytes

They have a role in enhancing sperm attachment tn the prescnce of antibodies
against the sperm head, but they could also be involved in normal sperm/egg
attachment. There arc various indications that ¢ receptors arc involved in

transmembrane signalling in other 1ypes of ceils, and act {as receptor inophores)

causing Na /k” ion {luxes in membranes (Edward, 1990b)

210 Hormones and Inferiility

Successful and complcte male germ cell development is dependent on the
balanced, endociine interplay of the hypothalamus, the pituitary and the tests
The hypothalamus secreles gonadotrophin - releasing hormone in a pulsatile
manner which in Wwm, dlicits the pulsatile refease of the gonadotrophins LH and
FSEl fiom the piwitary. Lateinizing hormone slimulates spermatogenesis
indirectly via testosterone, where 8s FSII acts directly on the seminiferous

tubules -The synthesis and relcase of gonadotrophic hormones is under the
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feedback contro! of estosierone The involvement of testicular peptides such

inhibin and activin is not ¢lear. Luteinizing hormone/testosterone and FSH are the
pr;mc rcgulators of germ cell development On the spermatogenic process
Receptors for androgens and FSH are confined to tic somatic cells of the tesus,
hence, the trophic effccts of these hormones on germ cells must be indirect
(Weinbauer and Nicschiag, 1995)

The role of prolaciin in males has not been satisfactornily explaincd [i has
been proved that hyperprolactinemia has a negative effect both on spermiogenesis
and spermatogenesis (Rogoza ef al , 1954)

Saeed et al (1994) obseivcd normal levels of scrum FSH in infertile
patients with mild to moderate oligospermia while 2n increase in serum FSH was
observed in patients with scvere oligospermia In another study, Merino e af
(1997) observed significantly higher (p<0.001) levels of profactin in the men with
asthenozoospeimia, oligozoospennia and aroospermia compared with controls
However, noimal tevels of prolactin wcre obscrved tn 66 9% while 33.1% of
cases (J67) had hyperprolactinemia Serum FSH and L11 concentrations in
azoospermic men were significantly higher (p<0.0001) which indicates some
disturbance of the spermatogenic process. No significani difYerences were found
in serum testosterone  Takahashi er «f (1992) observed no  sigmficant
refationship between results of uaditional semen analysis, 1.i{, FSH and prolactin

and the rates of antibody binding,
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CILAPTER TIREE

MATERIALS AND METHODS

3.1 Subjeclts

A lotal of 182 male subjects aged 18-56 were recruited under thice groups

— fertilc subjects, subjects with STDs and infertile subjects

l Fertile subjects{Group A). These were 85 randomly sclecicd, apparently,
"normal’ male individuals(group A) with no evidence of STDs who also
served as controls. Evidence of (cnility was based on 8 satisfactory semen
profile and achievement of at least onc pregnancy
Infertile subjects(Group B) These were SO patients{group B) without
evidence of STDs who wes¢ masricd and had problems with fentility for at
least one year They were recruited from urology clinic and husbands of
spouses from Obstetncs and Gynaccology clinic-both of the UCI, and from
some privaie hospitals in Ibadan 37 of these males were dyspermic (RA)
while the othesr 13 males were normospermic (13N)
Subjects with STDs$(Group C) These were 47 acutely infected

pauents{group C) recruited from the STDs clinics of the UCH They were
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otherwise ‘heaithy' adult male patients with incontrovenible evidence

ofAS'l;lf-)'s- Patients were investigated beforc treatment

32 Studydesign

All subj;ccts in the study gave informcd consent and the following

investigations were carricd out.

-

b.

Ages and past history of STD wese obtained fom subjects

Anthropometntic measurements. Weight and height of subjects were obtained
afler which body mass indcx (BMI) was calculated as

weight (kg) /Meight® (m’)

Biophysical and biochemical examination of semen Semen was analysed
biophysically in accordance wath World Heajth Organisation (WHQ)
guidelines (\WWHO,1987) Semen was examined macroscopically for
appeasance, liguefaction, eonsistency and volume, and microscopically (or
morphology, concensration. motility, white blood cells (WBC) and pus cells at
x40 magnification, Biochemical analysis of zinc was cstimated in seminal
plasma using 2tomic absorption spectrophotometry (Packer ¢7 af , 1967,
WHO 1987

Immunological analysis (in blood plasma and semen): 18G. g\ ond 1M
antisperm antibodies were detected in blood plasma and seminal plasma using
the indirect immunobead binding technique while sperm antibodies on
spermatozoa werse detected using the direct immunobead binding technique

(WIIO 1987, Carson er of . 1988, Brodenck ¢/ at..1989)
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Chlamydia antigen and antibody detection: Enzyme linked immunososbent
assay (ELISA) technique was used in detecting both chlamydial antigen and

antibody using commercially available kits (Orthodiagnostics System Inc and

Orgenics L.td respectively).

Mfcrobiological analysis: N. gonorrhoea was examined by direct microscopy

using gram stain in semen and urethral swab, Incubation of samples was done

oo thayermalin medium to specilically grow N. gonorrhoea il present

Chocolate medium was also used to see if other microbial osganisms were

present. Unne was examined by direct mucroscopy (Arya ¢f af , 1988)

B Vencreal disease research laboratosy test (VDRL): This wes a serological test
used to dctect antibodies against syphilis (Arya ot af , 1988)

h. Endocrinological Analysis: Folicle shmulating hormone (FSH),

luteinising hormone (LH) and prolactin (PRL) were cstimnted using

Immunoradiometric assey method (IRMA) while testosterone (T) was

estimated using radioinmunoassay tcchique (RIA) (ICN Bioinedicals
Inc.)

33 Sample collection
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fHood: 10:20mls of venous blood were collected in lithium heparin tubes,

centifuged for S minutes at 30001pm_ Plasma was collected and stored & - 20°C
for analysis.

Semcn: Scmen was collected by masturbation after abstinence from scxual
relations for 3 days, put in a graduated stertile universal bottle and allowed to
liquefy within one hour beforc biophysical tests were performed  Pait was used
for microbiological tests and direct immunobead test for antibodies on
sperniatoaoa - The remaining semen was centrifuged at 3000 rpm for 30 mins and
seminal plasma obtaincd was stored at - 20°C for analysis of zinc and spenm
antibodies

Urethral swab: 2 urethral swabs were collected from urethia of each male
subjects by rotaling swab approximately for S seconds afler inserting 2 1o .t cm
into the urethia. One swab was used for microbiological analysis while the other
was used for ELISA technique for the detection of chlamydial antigen after

storing in Bansport medium and stored at - 20 °C for a maximum of $¢ven days

for the deterininmiion of chtamydial antigen

3 4 Validation of Assay

Specificity. 1s defined as the extent of frecedom ffom intetlerences by substances
other than the one intended to be measured

e TN x 100

TN+ P

IN = True Negative FP = False Positive
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Siivity of the assay is defined as the smallest detectable smount of substance

TP = True Positive. FN = False Negative

Accurncy of assay was assessed by dctennining the recovesy of known amounts
of substance

Precision of an assay represents the vasiation of 2 given set of estimations of the
same sample from the mean of tbat sct. it usually expressed the standard deviation
as the percentage of the mean value ic SD/x x 100 = Coeilicicn of vanation
(CV®)

SD - Standaid deviation

x- the mean of the set of estimations

Precision was assessed by detennining the intra-assay (within batch) coelicient
of variation and inter-assay (bctween batch) coefficient of vanation of same
sample after a series of measusements

% Ertor is the percentage of deviation of sample value from s real value

35 Biopbysical snalysis of seimen
The following biophysical analyses of semen were carried out by examinining

semen Soth macroscopically and microscopically according 10 WHO methods

(WHO, 1987)

3 $ ) Macroscopic Examinntion
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e scmen sample was evaluated by simple inspection at room temperature

r appcarance, liquefaclion, consistency (viscosity) and volume A scmen
ample with grey-opalescent appecarance and is homogenous, liquefies within 1

hour (60mins) and 1s able 10 produce small discrete drops of not more than 2 cm

in lengih was regarded as nonnal

352 Microscopic Investigation;

10ul of semen was delivered with a sterile dropping pipette on a clean glass slide
with a coverslip 20mm x 20mm. The weight of the coverslip spread the sample
for opuimal viewing The fieshly made, wel preparstion was ieft to stabilize for
approximately one minute. Examination ‘was carried oul a room lemperniure
using a light microscope at x10 magnification.  Estimates of motility,
concentration, morphology, white blood celis and pus cells were observed. The
microscopic field was scanned systematically and motitity of each spermalozoa
was classified under

a_ rapid and linear progressive motility (‘excellent’ or °*good’ progression)
(RPL)

b slow or sluggish lincar or non-lincar movement ('wecak or ‘moderate’
progression; (SLP)

c_ non.progressive molility, (NPM)

d_ immotility (M)

Percentage of each molility calegory Per one hundred successive spermatozoa

was recorded Concentration of spennatozoa per ml was made from mean
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number of spermntoaca in several microscopic ficlds and multsplied by

10* Morphologicatly normal sperm celis were also counted and scored as

percenmage while white blood cells {\WBCs) and pus cells /field were scored as
| = 1- 9 cells

2=5.9cells
3 = 10 and above
4 = Numerous
3 53 CQlassilication of semen characteristics
1) Nonnospermia Appearance = Normal
Liquefaction = Normal
Consistency = Morma!
Volume = 2-5 mls
Concentration > 20 million/m|
Motility = RPL > 25%
or RPL + SLP > 50%

Morphology = > 50%

2) Azoospermia: Concentration = @ million/m|
3) Oligospermiz: 0 < Concentration < 20 million/m!
4) Asthenozoaspermia < 50% spermatozoa with rapid linear + slow

linear progression

5) Terralozo0spermia Morphology < 50%

6) Oligoasthenozoospermia: Combination of 3 and

7) Oligoasthenteratozoospennia Combination of 3, 4 and 5
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8) Asthenoteratozoospermia Combination of 4, 5

9) Aspermia No ejaculate

10) Neciozoospermia: Immotility = 100%

11)  Hypospermia

Volume<2m]
12) Hyperspermia: Volume >Sml
13)  Dyspermia Pathologic Semen
36 Bigchemical estimation of Zinc

Zinc 1n seminal plasma was estimated with an aiomic  absorpuon
spectrophotometer (Perkin-Elmer model 403) (Parker ¢ «f, 1967, \VHO, 1987)
Principle: In the ground (unexcited) state. zanc atoms absorb light of the same
wave length as emitted by the element in the excited siate. The amount of light
absorbed is directly proportional to the concentration of zinc

Reagents

Glycerol solutions, 5% and 10%

Zinc powder

Concentrated Hydrochloric acid, HCI, diluted (1 + 1) with deionized water
Standard solutron - Zinc stock solution. 50, 000 pg%s Zn (500 pg/miZn)- 0 500 g
of zinc powder was dissolved in a minimum amount of (1 +1) HCL. This was
diluted to 1 litie with deionized walel

Zinc standard solutions: Zinc stock solution 500 up/ml was dituted with 5% (v/v)

glycerol solution in 1/2, /5, 1710, 1120, 0 eotresponding 1o 250, 100, S0, 25,0,

Hg/iml conceniralions
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Sample Preparation: Seminal plasma was diluted to 17200 with deionized

water (g 10 ! of seminal plasma added to 199ml of distilled water The

trichloroacetsc acid (TCA) precipitation step for protcins is unnecessary because

of the high dilution of seminal plasma)

Calculations: Zinc (ug%) = (ug’e in diluted solution). All glass ware and tube
used in collecting or stonng samples of zinc were clcancd by being kept at least
24 br in HCL diluted with an equal volume of water thoroughly washed with

doubly distilled water/deionized water, and diied (Lampugnani and Maccherons,
1984)

3.6.1 Validation of Zinc assay.

Intra-assay variation of zinc are shown on Table |

Table |

Intra-assay variation of Zinc assay.
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Intra-assay variation of Zinc assay.

Zinc (pg/ml) | Zinc{pg/ml) Mean Zine SD C V%
e B mi
Deionised 4.0 40 "__m%o = 0 | 0%
wates .l
P Sample ! 50 8 TR 14 29
P Sample 2 | 0 T | 2.0

S.D = Standard deviation, C.V = Coellicient of variation, P Sample 1 and 2 =
Seminal plasma samples fiom different subjects ; A & B = replicate samples

37 lLinmunobead Winding technique for the detection of sperm aniibodies

on spermalozos, in blood plasma and seminal plasma
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Sperm antibodies were detected on sperm  cells using  the direct

immunobead test and in seminal and blood plasma using the indirect immunobead

test (Brodesick e¢ al, 1989, WHO, 1987, Carson ¢ ai, 1988)
Reagents:

3 Immunobeads: Rabbin anti human IgG, IgA and Igh were obtained from Bio

Rad Laboratories, Richmond CA  10mg of immunobeads were reconslituted
in 2ml of tyrode’s bufler and stored a1 4 °C  These were kept forone month

Buffer: Tyrode's Solution - 02g CaCl;, 0.2g KCI, 005g Nali;PQ,, 1.0g
NaHCO0,. 1.0g glucose, 0.2g MgCl; 611,@, 8.0g NaCl These were dissolved

in lutle distilled water and made up to one litre. The solution was passed
through a millipore (22pm) lilter beflore use

¢. Bovine serum albumin (BSA) buffer (0.4% w/v). 0.4g of BSA was weighed

out and made up to 100mt with Tyrode's solution (T-BSA). This was prepared

just before analysis so as to prevent bacicrial growth that could aflect the assay

3 6.1 Direct immunobead test:

Principle Rabbit anti-human 1gG. IgA and 1gM were directly bound to
polyaciylamide beads and sperm cells are washed in order 10 eliminate fiee
antibody Mixing the immunobeads with washed sperm resulted in direct binding

of the bead 1o sperm antibodies on the sperm cell
Procedure: 0.2 ml (1mg) reconstituted immunobeads - anti-IgG, anu-IgA and anti-

1gM beads were pul into separate centrifuge tubes, washed once by making it up
to 10ml with T-BSA and centrifuged 1t 3000ipm for five minutes.  The
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Was  decanted and immunobeads were resuspended  in

>00uls of T-BSA bufler (i.e. 2mg/ml). The amount of semen required for the
assay was detennined by sperm count and motility according to Table 2 The
roqu;red amount of semen was made up to 10ml with T-BSA washed 1wice by
| centrifuging and decanting. The resultant semen peller was resuspended 1n 0.2ml

of T-BSA

Sul of beads were added to S ul of the semen suspension.  These tweee mixed

| well with the coverslip on each of the mixtures Observation was done after
leaving the slide for 15 minutes 1o a moist chamber at 400x magnification under a
phase-contrast microscope  Percentage of motile spetrnatozoa anached 1o the
immunobeads 1a the I1gG, IgA, 1gM-containing mixiures were scored separately

100 motile spermatozoa were scored for the presence and location of bead
binding. Binding was considered positive when one or more beads adhered (o the
surface of a motile sperm cell.  Location was demarcates as head only (H), tail

only, head and tail (HUT), and tail-tip (1t} The test was regarded as posiive 1f

10% or more of the motile spermatozoa were attached (o the beads (WHO, 1987)

3 72 Indirect immunobead test

Principle. Antispem antibodies present in plasma were absorbed onto antibody-
free donor spenin using 8 passive antibody transfer 1echimique Rabbn ami-human

1gG, 18A and IgM were directly bound to polyacrylamide beads and sperm cells

are washed in order (0 eliminate frec antibody Mixing the immunobeads with

washed sperm resulied 1n direct binding of the bead to sperm antibodies on the

sperm cell.
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cedure:  TFollowing liquefaction, semen samples were diluted in 3

volumes of (T-BSA), and washed (wice by centrifugation a1 3,000 1pm for 10
niins

The resulting pellet was gently Joosencd and 0.Sm) T-BSA was carefully
layercd onto the top- The tube was placed upright in a 37° C incubator for 30
m;nulcs 1o allow the highly motile sperm fraction to swim up into the medium
The top 0-4ml was then transfered to a ncw tube and the speim count and motility

were dcterinined and adjusted to 50 x 10° motile sperm/ml  Heat inactivated

plasma (at $6'C) was thawed and diluted 14 in T-BSA Known human

antibody-positive seminal plasma and antibody- negative piasma were run as
controls In every assay, Sperm suspensions (40ul) were mixed with <00pl
diluted plasma (4.5 x 10° motile sperm/ml final concenuation) and allowed to
incubate at 37°C for 30 minutes Sperm cells were then washed free of plasme by
centrifugation for S minutes at 3000 rpm. resuspended in 0 5Sml T-BSA and
centrifugation was repeaied.  The {inal pellet was resuspended in 100u1 T-BSA
(10 x 10° motile sperm/ml) and these sperm cells were used in the immunobead
assay.

Ten microliters of ¢ he sperm suspension ond 20ul of the bead suspension were
mixed on g glass shide. covered with a coverslip, and allowed to react for 10
minutes at room temperature.  Using a phasc-contrast microscope  (400x), 100
motile spermatozoa wcre scored for the presence and location of bead binding
Binding was considered positive when one or morc beads adhered to the surface
of a motile spenn cell Location was demarcated as hesd only (H), tail only,

head and tail (1/T), and wail-tip (n). A specimen was considercd [BT-posilive
cad an ‘
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> 10% of the motile sperm showed positive bead binding for 18G.

A, andfor 1gM(W110Q, 1987)
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Table 2

Required amount of semen for analysis

= -
Conccnlmlion (‘Oﬁiﬂﬂﬂ 31mih‘y ‘./5) Semen [CQUil’Cd (m!) ll
>50 02
20-50 >40 04 1
20 -50 <40 08
<20 >40 10
<20 <40 20
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373 Validation of Sperm antibody assay

(1) Semen from S sperm antibody free donors were used for the indirect sperm
antibody tests: These were healthy' normospermic adult msles Semen
annlys;s was performed on each semen sample donated after abstinence for 3
days to ensure satisfaclosy semen profile 1n order 1o be admitted as donors,
direct immunobcad sperm antibody test was done after sperm cells have been
washed {ree of seminal pfasma. Percentages of immuoobead bnding were
recorded for each of the donors as shown on Table 3

(2) Each sernen brought by each antibody free donor was tesied for spennatozoal
sperm antibodies by the direct immunobead metiiod in every assay run

(3) Known positive and ncgotive controls were included in each assay sun

(4) Nepgatyve control plasma was obtained ftom plasma of subjects that were

found to beantibody negative by BT indirect tests  Assay runs with

negative controls of <5% immunobead binding was occepied as valid
(S) Controls w.ere lyophilised seminal plasma samples which were reconstituted

with 2mis of detonised water before use These were obtained from Professos

W R Jones, Flinders Medical Centre, Bedford. Australia: Assay runs with
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2 15% immunabead binding  for positive in any of the antibody

1S0types
were valid by IBT. Percemage bj nding of posilive controls arc shown on

Table 4-
(6)  The sensitivity of IBT 13 98%
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Table 3

Percentage mmnnobead binding of spermi donors for indirect assay.

Donors leG IpA ; __ IgM

1 0 L () . 0

) 2 0 0 | 0
B 3 0_ 0 ) (u)
9 0 0 '\ (M)

3 0 | C 0

on 1ail tip
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Table d

inter-assny runs of positive control samples in the immunobead binding test.

S IS A Y | R U N |S N
e JA I8 IC ID JE [F [G (W [T [J [K L ™
G 119 |1 166 12 |31 [16 [s |47 |43 [40 (1 {14 (19
A 135 [18 185 |13 35 |o |24 [sa [24 ez (28 |40 (37
M |2 16 197 (30 |19 [54 [0 [43 [3 |0 | THE:

Ig = Sperm antibody isotype; values are in percentages showing % binding of
sperm anttbodics, alphabels represent assay runs
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38 Detection of chtamydial antigen i

P q 1 a
Ortho®  Chlamydia antigen ELISA (et was used for the detection of

Chlamydia antigen (Ortho piagnostic Systems inc. Raritan)

Principle’ Ortho Chlamydia antigen ELISA test utilised the microwell format

The male urethra swab was extracted by adding a bufYer directly to the anspon

tube: An aliquot of the specimen was subsequently transfered to a tresied

microwelt where chlamydia antigen present in the sample bound 1o the surface of
the microwell. The bound antigen was detected using a two-step piocedure

First, detector antibody (rabbit anii-Chtamydia) was added which specifically

bound to the immobilized antigen Next, conjugate antibody (horse radish

peroxidase -conjugated goat anti-rabbit (IgG) wus added which bound to the
detector antibody-antigen complcx.  This was visualized by the addition of the
chromogemic substrate 0-phenylene diamine dihydrochloride (OPD) which was
converted by the peroxidase into » coloured end product.  The intensity of the

colour produced was dependent on the amount of chtamydia antigen present and

was read on a spectrophotometer

Reagents
Treated mierowells - 8 x 12 well treated microwell strips
Extraction buffer - 1 x SO mi 0.05M phosphate buferred saline

(PBS) containing 0 85% cxtraction reagents and

0 1% Sodium Azide (NaNy)
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Antigen standard e
f | x20 ml Chlamydia antigen LGV2 strain in

0.05M PBS containing 1% catier prolein and

0.1% N&N;
) :
Detector antibody | % 11 ml anti-Chlamydia (rabbit) in 0.05M PBS

containing 40% carrier protein, 0.01% Teen Tm

and 0.1% NaN;

Conjugate antibody - 2 vials lyophized peroxidase-conjugated

anti-1abbit 1gG (goa1) in 0.5 M PBS coniaining
10% camer prolein and 3 5% preservatives and

stabilizers

Conjugpote - | % 13mi 0 OSM PBS containing 10% castier

Reconstitution bu!Ter proteinand 0 4% preservatives and stabilizers

Substrate reagent - | x SO m! © 01% thimerosal in waler
Substrale tablets - | < 10 1ablets containing 0-phenylene diamine

diiydrochloride (OPD) (10 ng per tablet)

Hydrogen peroxide , | x 15ml3%11;02in water

Wash bufTer - | x SO ml 20 x concentrate of 0.05M PBS

Concentrate containing 0.05% Tween Tm and 0.005%
prcservative

Prucciure: Assay conlrols were armanged in microwells as follows-Ai-substraie
blank, Wells Az and A3 - Negalive control, Well As«-Antigen standard.  Well A,
and nbove contained psticnls samples 0 5ml extraction bufier was added 10 all

patien specimens and antigen standard and mixed. Samples were incubated al

oom temperature for | s minutes and then vostex extracled for LS seconds, 100yl
r
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of controls, antigen syandard and patiem gp

ecimens  were  pipeited  into
appropriate microwells and jncubayey|

for €0 mins at room lemperatuce. The
\ Rl : :
sampic3 were washed five times manually, wncubating cxactly one minute each

time’ 100p! of Deteclor antibody was added to all the wells excluding the blank
(Well A1) - Samples were then incubated for 30 mins 1 room temperature Afier
incubation. sampies were washed again for five limes manually incubating
exactly one minute cach time  100p! of conjugate antibody were added 1o all
wells (excluding well A;) Thesamples were again incubated for 30 mins at room
temperaturc- \Vashing was repeated for five times incubating exactly one minute
cach time. Fresh substrate solution was prcpared (one substraic tablet per 5 ml of
substrate rcagent) afler adding a full drop of liydrogen peroxide. 100p] of
substrate were added o all wells within 1S mins ol preparing subsirate reagent

Incubation was repeated lor 30 minutes at roem temperature.  100pl of sulphuric

acid were added 10 all the wells. The samples were then transferred to ELISA

plates and absorbance was read ata wavelcngth of 452 nm witinn 30 minutes

Calculation of results

1 The negative control mean was calculated by adding the two negative

conicol values and dividing by two: This was rounded ofl'to the nearcst
hundredth

2 The cut off value was calculated as the ncgative control mean + (plus)
0.15 _

3 Any specimen yiclding & value greater than the cut off value (negative

control mean+ 0 15) was positive for chlamydia antigen
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Validatioy of Chinmydia anligen Assay

In order for the assay results to be considered vaiid the foliowing

criteria were met:

Maximun negative Control value- Both negative control values were
less thon or equal to ¢ 10 absorbance unils

Negatsve control vaniation: The differcnce between the iwo negative
control values were fess than or equal 1o 0 06 absorbance units
Mininum anugen slandard value- The anuigen siandard valuc was
greater than 1wo times the cut ofY value {ncgative control mean + 0 15)
Interassay and inira assoy variation was delermined using negative, low
positive and high positive sampie LEach sample was run in replicaies of

live or four different suns. The resuhs are presented in Table $

 The sensilivity of ortho chlamydia ELISA anugen test for males 1s

074 (31/32)

The speciliciiy of orthochlamydia ELISA antigen test for males is 96%
(96/i00)
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Table S

luler assay and lulrn assay varintion of chinmydia antigen

Samplc Mean Absorbance | Inter assay C V J}_lmra assay CV
| Negative 0.03 | 38 7% 21.0%

Low Positive 0.5l | 61% 3.5%

High Positive 1.21 6 6% 3. 1%

C. V.= Coeficient of variation
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39 Detection of chinmydial antibodies by serology

[ i gt
mnIuNOComb (R) Chlumylia Trachumatis IgG (Orgenics Ltd) was uscd in

delecting 1gG antibodies |0 Chlamydia Trachomat(s in human plasma

Principle

The ltmnunocomb Chlantyedia Trachomatis IgG kit was based on the principle
of the enzyme-linked Immunosorbent assay, Results were obtained in less than
an hour

The plastic Immunocomb card acted as solid phase and was sensitized with
inactivated antigens of C. 7rachomatis on cach of 12 pointed tips (1ccth) A
sccond spot coutaining goat antibodies to human immunoglobulin was also
present on cach of the teeth and served as tntemai control, cnabling the operator
to verify that the kit reagents functioned properly and 10 confum that the
specimens wcre added to the test wells
Specimens were deposiied into the wells of the developing plate and brought
in contacl wilh the antigens by insertion of the Immunocomb card Aflera wash
step, the card ‘wes moved 10 wells containing cnzyme labelled antibodies to
human IgG which bind with the antibody complex on the card leeth. The card
Underwent two successive wash steps and was then moved 10 wclls where a
chromogenic reaction took placc. resulting in the appearance of an insoluble dye

a1 the site of the antibody-antigen complex. Thechromogemc reaclyon was
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dnied in air, and {he resulls were read visually

Composition <R
POsition of Kit: )1mmupgcomb card was composed of anuigens of C.
Trachomatis as a \ower spot, 2-dmm from

| thetip, and goat antibodics to human
immunogiobulin as

an upper spot, 6-8 mm from the tip. The teeth of the
imntunocomb card were numbered 1-12. Each of the

teeth was also identified by
the number *10"

above the 100th number inorder to identify’ cach ponion as

belonging to the Chlamydia (rachomatis 18G kit, if the card is broken into
sections

Developing  pinte:  I3ach developing plate contained  reagent  solutions
(Compartmients A-F) ready for use in all steps of the 1est. Each compartment was

divided into |2 wells, 3 developing plates per kit were provided. Thie contents of

the devcloping plate compartments were as {ollows
A, Specimen diluent
B Washing solution

C Diluted goat anti-humaon IgG antibodics conjugated to alkaline

phosphatas¢c
D: Weshing solution
\Washing solution
. Chromogenic subsirate solution contaimng nilso blue tctrazolium

(NBT) and 5 bromo-4 - chloro-3-indolyl phosphalc (BCIP)
Pasitive Control ! vial, 150l Hunian plasma difuied 1o an ami-chlamydial [gG
litre of 1:32 as determined by microim munofluorescent assay; non-reactive for

hepatitis B surface antigen (110sAg) and for antibodies 1o HIV,
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NEp Control. | i), 1501 Reconstituted serum, non-reactive for

hepatitis B surface antigen (1B AB) and for antibodies o 11V

Comb key card: A printed colour scale for ranslaling the colour density of the
reaction spots to microimmuno-fluorescent utce levels

Procedure: The devclop]ng plate was biought to room-lemperature
Antigen-Antibody Renction: 10pl of cach specimen including ncgative and
positive contro] were added into their respective wells

The immunocomb card was inserted and incubated for 0 mins in compariment A
after which there was antibody antigen reaction During insertion, the card was
withdrawn and reinscried rapidly several times 1o remove air bubbles

Wash: The immunocomb card was washed by tnscriing card into the wells of
compariment B and incubated for 2 minutes ot room temperature during which the
card was agitated periodically to ensure proper washing The card was withdrawn
and the pointed edge was cleaned with clean absosbent paper in order to remove
liquid adhering to the teeth

Conjugate: The immunocomb was inserted in compartment C with the usual
withdrawing and reinserting of cord rapidiy several times to remove air bubbles
It was then incubated for 20 mins at room temperature At the end of the
incubation, card was withdrawn and teeth cleaned with ciean absotbent paper
\\‘nsh: The caed was inscrted into the wells of compartment D and washed |,
was jncubated for 2 mrns and cleaned

Wash  \Vashing was repeated in compartment C with ngital;on of card 1g ensure

proper washing and cleancd
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& The immunocomb card was  insested  into  the wells of

compariment F and incubated for +0 minutes for colour reaction after which the
rcaction was stopped by removing the card info the well of compartment E and

;ncubat;ng for 1 minute The card was withdrawn and air dried The results were

rcad visually

Visual rending with conibkey card:

The level of anti-chlamydin! 1gG antibodies was determined by comparing ihe

colour intensity of the spot produced by cach specimen with combkey colour

scale.

This was performed in three steps

I Sclection of the puiple-grey scale az indicaied by Scale 2 (BCIP-
NBT) in the upper portion of the combkey card

tJ

Calibration of the Combkey in relation to the lower C.T. spot on
the tooth developed with the positive contro! (having a tiire of
|:32 by immuno{luorcscence assay)

3 The colour wheel was wurned until the colour density in the
window labelled “'/32" and “C""* matched that on the lower spot

on the positive control tooth.

316 Chiamydia 1gG amibody Validation

Inorder for the asssy results t© beconsidered valid, the following

condittonswere fullilled.

(1) Positive control must produce 2 spots on the smmugocomb card 10ath
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(2) The negative control ynust produce anupper spot 6-8mm from

the 1ooth tip,
indicating the proper

functioning of the kit reagents.

311 Detection of Nejsseria Gonorrhoea

Sincars' Smears were prepared by rolling the urethral swab on a slide or by gentic
spreading of semen with a platinum loop, making sure that the smear was thin and
evenly spread and avoiding tubbing on the slide which distort the morphology of
the organism: The smear was thendried and fixed by passing it through a bunsen
burmner flame without overheating The slide was stained by Gram's method
Gram's staining mcthod: Smecar was stained with 1% cystol violet for 60
scconds and rinsed with tap water. Thercafier gram's todine was poured on slide
ond lcfl for GO seconds. 1t was then rinsed with 1ap water and decolourized with
acctonc or aicohol {or a fewv seconds uniil fiuid flowing out was colourless. 11 was
washed with tap water and finnlly counterstained with safranine for 60 scconds. kt
was then blot dried and cxamined under microscope using oWl immersion lens

Gonococci nppeared os gram-negative bean-shaped, intracellutar and extracellular
diplococci

Culture media Culture media used were (a) Chocolate ogar which is an

enniched nen-sclective medium ond (b) Moditied Thayer-Martin medium which
wos both cnriched and sclective medium incorporating vaocom)'cin. colistin,

nystatin and trimethoprim which inhibit other bacteria and yeast

Teehnique Specimen was inoculated directly onto culture plates. The urcthral

swab of platinum loop (in the case of semen) was rolled on to the each medium
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paltern to provide adequate trausfer of matenal from all

surfaces of the swab to the plate. The plate was then cross-sireaked and incubated
at 37 °C for 48 hours in an atmosphere of 3

Yo CO; by using a candle jar. A
moisiencd pad was kept in the jar which ensured the maintenance of moisture

which was another essential requirement for growth of gonococa (Arya et o,
1988)

112 Venereal discase lahoratory (est (VORL)

This is a flocculation test which utilized a purfied cardiotipin antigen, which
when auxcd with small amoums of syphilitic serum caused {locculation which
wias observed nicroscopically or with the naked eye VDAL test was performed
in a well slide Patient’s inactivated serum was mixcd with antigen suspension
and rotated mechanically for four minutes on a ninged slide  The flocculation was

then detected microscopically using 8 fow power objective (x 10) (Avya er al,
1988)

313 Endocrinological Assays

Follicle stimulating Hormonc (FSH), luteinising hormone (L.H) and prolactin (Prl)
were estimated using Immuchem ™' FSH, LH and Pr-CT I IRMA kits
respectively (ICN Biomedicals, 1nc) which employed arn immunoradiometric
assay technique 1o quanutate human FSII. LU and Prl in piasma sample
Principle: Two antibodies were generated against ditferent portions of the same
antigen (FSIULYI/Prl), One antibody was beund to a solid phase support (the
wbe) while the other antibody was labelled with *¥I. Thus, antigen present,

siimultaneously bound both antibodies in a “bridge” or “sandwicl” fashion. This
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entire compleX remained bound 1o the twbe, while the unbound radioisotope

remained in solution and was tater decamed. The bound radioactivity was then

qunnlllalcd using a compute,is;;,:J pnckard gamma counter Standasd curves were

constiucted lrom which unknown concentiations were calculated.

3131 Follicle stimulating llormone (FSIN)

Reagents

1. Anu-FSEH coated wbes

2 FSH standards - 0,2.5, 5. 10, 25, 100 containing NaN;and gentamicin and

200p/ml in hosse serum based matnix

3. Wash diluent - Sx soluuon of phosphate butfesed saline containing tween

[t was diluted | in S

4. Assay diluent - phosphate bufiered elbumin contaimng Nals as a
preservative

S Anti-FSH'3 - It was provided in phosphate albumin dilucnt containing NalN,

as prescrvative

Procedure. 100pl of the standards, controls and samples were pipetted into

appropriately iabcled coated tubes 200l of assay diluent was pipetted into cach

wbe, voriexed and incubated for 45 minutes 8t 37C The contents of the tube

were decanted.  The tubes were washed by pipetting | Oml of diluted wash

solution into each tube, shaken vigorously for approxsmately § seconds and

decanted 300p! of the anti ESH' | was pipetted into each tube, vortexed and

incubated for 45 minutes at 37°C. Contents of the tubes were Gebhier hagie
inc
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twice as ndi :
indicaied ahove and empticd tubes were counted in a compulerised

80MMB counler ealibrated for 12} (Packard [nstrument, Indianapolis)

Calculations:
I. Counts of duplicates were averagod

2" A standord curve was construcied by plotting the average cpm on (y-2xis)
versus the concentration of the I'SH standards (x-axis) (Fig 4)
3 FSII concentrations were detamincd for cach patient sample ustng the

standard cucve.

3132 Luteinzing hormone (L)

Reagents, procedure and calculations ore same as for FSH. Fig S shows

standard cutve of LI assay
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ASSAY TYPE:RIA

ils

F\pao) Ol TRMA Tty
1.39 - ——
' ]
; '
L]
¢
L] !‘
E " ‘ff‘
L1051
.\ . f/f BT
\ - = |
-.L—__‘a‘_____ —— r é.
o ;ome: (\‘U\‘. -OU. 00
-+ ~ - o (.E
sw [ ] C"’;‘ 53 o
)\ PET LM 0.0B824 0,08%24
ol 419 2.50000 2.4913&
J. 979 $,00000 $.59512
i\ 1618 10.00000 10.03671
; 3591 25,00000 24.41446
P 6074 5000000 61 10021
3 10015 100.00000 1040.4909)
; 13917 200,00000 206,%59%12

Fip.4. Siundard curve ol FSH assdy
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ASSAY TYPE:RTA

(10000) CPH  IRMA
r~— s -4
2,31 L
1‘%
H
0.05
0.0081% nlUu/ml 200.000
sip ¢ cmM DIY INID DOSE CALL.DNSI;
1 DET LM 0.08116 0.001 46
p 950 2.50000 2.499848
J 1602 S.00000 5.,0007?
q 2468 10.00000 10.00000
5 4767 25,00000 24.7987%
6 8568 50.00000 50.71302
7 11321 100,00000 90.40372
8 23109 200,00000 200.34189

Fig §: Standasd corve of LI{ assay-
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31313 Prolactin (PRL)

Reagents.
L. Anti-human prolactincoated tubes

2 Prolacun standards - 0,25, 5,10, 25, 50 and 100ng/ml in horse serum based
matrix containing NaN;

3. Wash diluent - A phosphate buffered saline diluent conizining

polyoxyethylene sorbitan monolaurale

4. Anti-prolatin **1 in phosphate - albumin diluent oontaining NaN;

Procedurc: 25¢l of standards, conirols and samples were pipetted into
appropriately labeled coated tubes. 200u) of the snti-prolactin ') was put isto
each tube and vortex mixed This was incubaied for 1wo hours at 37°C  The
contents of the tubes were decanted. The tubes were washed twice by pipetting
1 Oml of wvash diluent tnto cach tube The test tube rack was shaken vigorousty
for approximately 5 seconds. \Wash solutcon was empiied from tubes by
dccanting  The emptied tubes were counted in agamma counter

Calculation - same as for FSH. Fig 6 shows standard curve of prolactin assay

N Testosterone (T)
Testosterone was estimated using 'l RIA kit with mmu Chem™ double

anubody techmgue (ICN Biochcmicals, Inc)

Principle. Radioimmunoassay depends on the ability of an antibody to bwnd its

antigen - testostesone: 10 quantitate lestosterone. the radioactive and non-

radioactive form of the antigen compcete for binding sites on a specific
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w O As more non radioactive testosterone was added,

less radioactive antigen remained bound, unijl equilibnum between the frec and
antibody bound antigen occurs.

In the assay, a timited amount of specific antibody-antitestosiesone (anti-T)

was reacled with the comesponding hormone (*T) labeled with 1 Upon
addition of an ;ncrcns:'ng amount of the hormone (T), a comrespondingly
dccrcns;utg fraciion of *T added was bound 1o the antibody Afler separation of
the bound from the fice T by centnifuging and decanting, the amount of

radioactivity was cvaluated and used o construct a standard curve against which
the unknown samples were measured

Reagents:

a) Anti-testosicrone - 19-carboxylmethylether-BSA was used as the antigen to

generate anlisecum m rabbils

b) Teststerone standards - 0.1, 025, 05, 1.0 25, 5, 10ng/ml were prepared in

hurnan serum matrix and contain NaNy and gentamycin sulphate
¢) Testosterone ‘'l
d) Steroid diluent - Phosphosaline gelating bulfer (pH 7.0+ 0.1) sontaining rabbit
gamma globulin
¢) Sex hormone binding globulin 1nhibitor (SBGI) soturion
f) DPrecipiiating antiserum (2nd aniibody)
Procedure. SO0p! of diluem buffer was added 1o tube numbers § and 2: S0p| of
the 0 Ong/mi standard (iestosicrone fice serum) was added 1o the non-specific

binding tube (blank) NSB and 1otal binding ube (Bo) 5041 of each testostcrone

standard (0, Ing/m! - 10) was added to their respective tubes and patients plasma
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lestostefone.  As more non radioaclive testosterone was added,

: ] ! -
ess radioachive antigen femained bound, until equilibrium between the fice and
antibody bound antigen occurs.

In the assay, a limited amoun of specific antibody-antitestosierone (anti-T)

was reacted with the corresponding hormone (°T) labeled with ™I = Upan

addition of an increasing amount of the hormone (T), a comespondingly

decreasing fraction of *T added was bound 10 the anlibody. Afier sepmaiion of

tho bound from the free T by centrifuging and decanting, the amount of

radioactivily was evaiuated and used to constsuct & standacd curve agmnst which

the unknown samples were measured

Reagents:

a) Anti-iestosterone - [9-carboxyimethylether-BSA was uscd as the antigen 1o
generale antiscrum in robbits
b) Teststerone standards - 0 I, 025, 0.5, 1.0 25, S, 10ng/mt were prepared in

human seruin matrix and contain NatN) and gentamycin sulphate

¢) Testosterone 'l

d) Steroid diluent - Phosphosaline gelating bufTer (pH 7.0+ 0 1) containmg rabbit
gamma globulin

e) Scx hormone binding globulin inhibitor (SBCL) solution

1) Precipitating antiserum (2nd antibody)

Procedure: S00ul of dilucnt bufter wes added 10 tube numbers 1 and 2. 50p1 of

the 0.0ng/ml siandard (testosterone free sctum) was sdded 10 the non-specific

binding tube (blank) NSB and 10tal binding tube (Bo). 50pl of each 1estosierone

standard (0. Ing/ml - 10) was added 10 their respective lubes and patients plasma
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fubes. 100ut of SBGI solution was

added to all the assay 1ubes and mixeq by shaking the test 1ube rack for 10
seconds, 500y of testosterone 1 was added to all

were added 10 their respaciive labelted

the tube (caution was taken
to add the tracer before the antisetum). 5001 of anti-testosterone was added 10

all the tubes with the cxceplion of NSB and Bo tubes  All tubes were voriex
mixed 8nd incubated a1 37°C for 120 minutcs, Afler 120 minute incubation.
1001 of second antibody was added 1o all the tubes They were then, voriex

mixed and incubated at 37°C for 60 minutes.  Afler 60 minutes incubation, all

assay tubes were centrifuged at 2500 rpm for 15 minutes. The supemnatant was

| decanted (bloting the rim: of the test 1ubes on absorbent paper before turning right

side up. The precipitate was counted in a gamma counter

Calculntions

a) The counts of all duplicates were averaged, Average NSB counts were
subtracted from averages obtaincd above. This yiclded the corrected counts

The corrected counts were divided by the corrected Bo count 10 obtain the

percent bound (3/Bc;

b) Formula

%B/Bo=  CPM(sample) - CPNI(NSB) 100

CPM (Ong/ml) - CPN (NSB)

A siandard curve was constructed with %0B/Bo along the Y-axis and (esiosterone
concentration (ng/nil) along the X-axis as shown on Fig. 7. Sample readings were

it ' ter.
extrapolated from it in packerd computarised counte
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ASSAY ‘TYDE:RIA

(100un 3
].I‘}F
C
p
M
0,01 3 ‘
Wzﬁ‘h__'_-
SID & Civ DEP INED DOSE CALC. OOSE
1 OET LT 0.01821 0.01871
2 1234 2.50000 2.50019
3 2399 $.00000 5.00016
4 4512 10,00000 10,01166
e 10930 25.00000 24,04539
s 20706 $0.00000 52.16534
7 32290 100.00000 115.90227

Fig ¢ Ssandard curve of 'rolactin assay
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ASSAY TYPE:RIA

CPH BOUWD

[ 11

L}

SID % e LS TNED DOSR CALC. DOSE
1 6331 0.10000 0.0%007
2 5137 0,25000 0,24708
) 4q) 4 0.50000 0.46252
4 3342 1,00000 1.2425)
3 2710 2.50000 2.29285
o 1964 $.00000 $.00211
7 1372 10,00000 9,60486

Tig 71: Standurd curve ol Teslosierone assay
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3135 lHormonal Agsay Validation 121

1. Intra-ass . rati
8 and |nter 3353y vartations for samples with different

Concenirations A.B.C are labulated for FSH, LK, ps| and T on Table 6

3.13.6 Quabity Coatrol (QOC)

Commesei - i |
mescial control-Lyghochek ¥ (BioRad) immunoassay control seruim

fevels 1. 2 and 3 (lot No 40040) representing low, normal and high

concentrations were uscd in the assay as quality controls

% Error of QC

Three difierent QCs were used for the various hormonal assays - QC |

QC 2 and QC 3 (Table 7)
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Table 6
htra-nssay and inter-assay vy rintions of ilormonal ASSRys
Hormone -
T S S\amples | Mean ls E |eCV
(mIU/mt) Ut / 13.1 0.1 26
B 350 |04 40
C 686 (12 |54
Inter-assay A 137 |03 | 8.0
n= {0 i 370 |07 59
£ 724|106 |46
LH Intra-assay A 41 o2 [117
(mlU/ml) n=10 B 288 |02 2.4
C ! 696 |08 36
J——— — |
Inter-assay A | 8.4 02 86
n=10 3 262 |06 73
C 752 (19 78
ri intra-assay A 114 02 70 i
(ng/ml) n=1k2 B 168 |02 48
C 271 |03 | 8
intcr-assay A 123 0.2 89
n=36 it 17.1 02 32
C 270 0.4 78
T Tntra-assay A 0348 |00 6.0
: N 10 B 283 |00 46
(ng/mi) C 822 |02 |9}
_ A 0425 |00 127
:\“f;;”“y B 385 |01 |15

FSli = Follicie stimulating, LI = Luteinising hormone, Prl = Ptolaq;n; T=
Testosterone, A, B, C = low, medium aad high conceneations (respechively) of
quality control samples, S E = Standard ¢rror, CV = CocfYicient of variatjon-
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Table 7

0 .
% Error of Quality control sern - Iyphotech 4,2, 3

W““ QC Slllmplc Assay Value MA Value |%% Eror
17.7 175 e
2 F
249 2517 310
3 65.8 78 | 10§
I
l 495 49 102
2 3298 3| 6.4
| 3 958 | 81 10.3
Pl l 18.33 |60 14.6
2 2893 27 715
T | ot [0 66
2 6.i2 59 37
J 79 74 68

I'SEl = Follicle stimulating, LH = Luteinising hormone, Prl = Prolactin; T =
Testosterone, QC = Qualily control sample. MA value= Manufacturer's assigned
value
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314, Dingnosis of ST -

All STDs diagnosis were made tirst on clinical grounds by a consuliant
microbiologist at the STD clinic, UCH, Ibadan and confirmed by Jaboratory tests
cxcept for lymphogranuloma vencreum, genitel wart, herpes  genitalis, genital
ulcer and tinca cruris which were diagnosed on clinical groundsonly Gonococcs)
urctheitis was diagnosed if gram-negative intre- cetiulas diplococci were presen in
gram-stained urcthral swab and/or cullure. Non-specific urcthritis was disgnoscd
if gram-stained urethral swab showed > § WBC or urine sediment showed > 15

WBC and gram-ncgative diplococci wee absent by micioscopy and/or cullure

(Aryn vt al, 1988, Ekweozor vt al., 1995)

315 Suatistica! Annlysis:

Statisticnl analysis was carricd out by means of compuicr statistical
software — Epi-info 6.02 and Sia1-Pac 50. Student’s t-test {pai and unpaired) and
analysis of variznce {anova) — onc way \vere used for comparison of means, Chi
squared test (X’) for contingency tables was used 1o test association between 1wo

qualitative variables.

Siudent’s t-test was used for statistically compating means of

1) BM1 between normospermic and dyspcrmic infertile maes
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2) Seminal characteristics between normospermic and dyspermic infentile

males.

3) Semanal charactenstics between infertile men and fertile controls
4) Semina) Characteristics between STD subjects and fenile controls

$) Mcan seminal plasina zinc levels in normospermic and dyspermic inferivic

men

6) FSHL, LI1, PRL and T between normospesmic and dyspermic infentile males

7} Mcan percentage binding of spermatozoal (X) sperm ansbodics beiween
normosperinic and dyspeemtc infertile men

8) MNlean percentage binding of seminal plasma (Y) sperm antibodies between
normospermic and dyspermic inferile men

9) Mcan percentage binding ofbiood plasma {Z) spemm antibodies belween
normospermic and dyspermic infertile men

Analysts of variance (anova) — onc way was used for statistical comparison of

means of

|} BMi ol fertile, infertile and STD subjects
2) Semen chasacteristics between fertite, nfertile and STD subjects
3) Seminal plasma zinc levels between fertile . infestile and STD subjects

4y FSH. LH PRL, T between fertile _infertile and STD subjecis
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5} Mcan percentage binding of spermatozoal (X) sperm antibodies between

feruile, infestile and STD subjects.

6) Mean percentoge binding of seminal plasma (Y) sperm antibodics between

fertile: infertile ond STD subjects

7) Meen percentage binding of blood plasma (Z) sperm antibodies between

fertile, infertile and STD subjects

Chi-square test (X?) for conti ngency tables was used 1o test statisttcal association

of

1) Chlamydia IgG antibody and past history of STD between fetuile, infertile
and STD subjects

2) Chlomydio 1gG antibody ond past listory of STD within the infestile group

3) Subjccts with past STD and subjects with Chlamydio IgG antibodies in fentile,

infertile and STD groups
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CHAPTER FQUR
RESULTS

The mean (S £) nges of leitile men, inlentile men and men with STDs were 35 3
(0:7,)33:2 (0.6) and 28 . 4 (0.7) yTs respectively.
4 1 Anthropometric Measurements.
The mean (S E) weights of subjects in fertile, infertile and STDs gioups are 61 3
(10) kg, 68.0(1.7)kg and 65.1(2.0) Okg respectively while their mean (S E)
heights were 1.7 (0.01)m,1 7(0.02)m and 1.7 (0.02}m respectively. The mean
(SE) BMI of the fertite group was 20.9 (0.2) kg/m’, infostile group was 22.7
(0.5) kg/m’ whilc men with STDs had wean (S E) BMI of 223 (0.7)kg/m’
(Table 8) AMen in the infertile group had significantly higher BMI compared to
fertile controls ({1 = 3 128, p = 0,03). Comparison of noimospermic infertile men
with dyspermic infertile men showed significantly higher BMI an the later than

former (t =2 754, p =0009) Similarty, men with STDs had higher BM) than

fertile controls that was significant (t= 1917, p = 0.05)
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Table 8

Mean (£5.E) anthropometric measusement in festile, infertile and STDs subjects

Groups N
A B (e
n 82 4 | 16
Weight (kg) 613110 680+ |68 65120
Height (m) 17£00 172002 17%01S
Body Mass 209+ 00] | 27%05S 231+07
Index (kg/m ) {

|
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A = fectile men ; B = inteatile men, C = STDs subjects, valucs in mean £
standard error (S E); n = number of subjects.
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42 Biophysical and Biochemical A nalysis of Semen

Sperny count of men in the various groups - fenile, infertite and the STDs groups
are shown on Table 9. All subjects in the fentile group were normospermic In the
infertile group, abowt a third (10%) of subjects were oligosparmmic, 26% wers
normospermic. 14% were hypospermic 20% were azpospemic while the last
10% had vaiying other forms of dyspermia. 73 4% of oligospermic infentile men
had problems with sperm motility and /or morphology (Table i)

354% of STDs subjects were hypospermic and only 23 6% were
norhiospermic. The remaining 4§% had vanous other forms of dy spermia
(Table 9).

Oligospermia was most frequently observed in infenile subjects this study
while hypospermia was obscrved most frequently among STDs subjects More
than two thirds of STDs subjects (76.4%s) were dyspermic

Seminal biophysical indices of men in fertile. infestile and STDs groups
are 1abulated on Table 1t whilc similar indices in normospermic and dyspermic
infertite men arc shown on Table 16. No signilicant differenccs (p> 0.05) were
observed in seminal volume, white biood cells and pus cells between infentile men
and fenile controls (Table 12) Similar observations were made beiween

normospcrmic and dyspermic infertile men R PL B R SEUEERES
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white blood cells and pus cells were also not significantly  difierent  between
STDs subjects and their fertile conicols  (p>0 05) (Tablel2 ) However, sperm
count, perceMage with normal morphology and percentage with normal motilsty

were significantly lower in infertile men than festile controls (p = 0.000) (Table
13). Signilicant differences in the seminal indices were also observed between
normospermic and dyspecmice infenile men. Normospermic infertile men had
signilicantly higher sperm count, petcentage with normal motility 2aad percentage
with notmal morphology than infertile subjects with dyspermia (p<0.081) (Table
17). Contrary to observations in seming) sndices between fertile and infertile men,
percentage with normal motility was the only index that dilfered significantly
between men with STDs and fertile controls — the later being higher than the
former (p = 0,005) (Table 14).

There were no significont dilferences between the mean values of zinc in
fentile, infertile and STDs ales (p>0.05) (Table 22). Within the group of

infertile men, there
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Table 9

Classilication of fertile, infertile aud STDs subjects bascd on their seminal
characteristics

{

Groups

Sperm Counnt A 1) C
N 85 50 17
Nomnnospermia 85 (100) 13 (26) t 4(23 6)
Azoospermia 10(20) | 159)
Oligospermia 15 {30) 1 (59)
Asthenozoopcrmia 1 {2) 1(59)
Asthenoteratozoospermia 1 (2)
Incomplete liquefaction ‘ 2(4) 1(59)
Hypospermia 7(14) 6 (35 4)
Hyperspermia 1(2) 1(5.9)
Abnormal appeacence 16.9)
Aspermii - L(5.9)

o Mty g — -

A _ ferttile men , B = snfertile men, C = STDs subjects, values ate in ptoportion,
0 = number of subjccts; peccentages in parentheses
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Table 10

Sub-classili¢piion of oligospermic Subjects in inferiile men,

' ‘ based on their
seming charactersljcy

| Sperm Count
N Bgroup
15
lypospermia (1) 3 (20)
Asthenozoopermia (S) 1 (6.7)
Asthenotcratozoaspermia (ST) 1(267)
Teralozoopermmig (T') 167
|

1 and T | | 6T
Hand ST 1267
tlyperspesmia 1(67)

e T T < e i e B i

B = infertile men, values as® in proportions with perwentages in parentheses; n =
number of subjects
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Table 11
Biophysical analysis of semen in fertile, Infertile and STDs groups
Groups q
A B C
N .
85 S0
Appeatince =
ormal : 85 (100) 46 (92.0) 13 (81 3)
Arbnorma; 0 (0) 4(8.0) 3(188) |
Liguefacuion ' A
Normal 85 (100) 42 (84 0) 14 (37.9)
Abnormal 0(0) 8(160) | 2(125)
Consistency |
Nosma) 85 (100) 42(840) § 14(875)
Abnormal 0(0) 8{16.0) 42 (12 5)
Volume (mls}) JOk01* ! 26403 | 24%20S5°
% Normal Moiphology 1834 101° | 484 250* | 7534 56°
Spetm count (10° /ml) 679+£21° | 377£58° | 765% 134°
% Norma! Motility 793+ 14° | 415+ 47° | 6721 66°
While blood cells field |
0
| 39 (459) 26 (52) 5(13)
9 16(188) 13 (26) 3(18 8)
3 29 (341) 11 (22) 6(375)
4 1(1.2) 0(0) 0(0)
0 (0) 0(0) 2 (12.5)
Puscellslicld
X ATy | 2@) 7(438)
) 15 (17.6) 15 (30) 3 (188
28 (32.9) 9 (18) 2(12.5)
2 2(24) 2(4) 4(259)
4 0 (0) b Q2 0 (0) |

A= fertile; B infertilc, C = !
parentheses, n = number of subjects,
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Table 12

infeetile and STDs groups.

Statistieal comparison of characteristics (using ANOVA) between fertil,

A B B P
n=A4s n = $0 n=16 |

Volume (mls) | 30(0.%) | 26(03) | 24(0.5) | 848 0.160
Sperm 679(2.1) | 37(58) | 765(13 4) 16.108 00001+
count( | 0° /ml) .

% Normul 783(1.41) | 484(50) | 753(56) | 26799 0 000V +
Morphology | | i

% Norma$ 793(1.4) | 415(4.7) | 67.2(66) | -18340 00000+
Mol y ! L !

\\:?3‘::“‘ ' * 4609 | O

0 39(45.9)° | 26(52)* | S(313)°

| 16(188)° | 13(26)° 3(188) * *

2 29(34.1) * L1(22) ° 6(3795)°

3 2)° | oo | 00

4 o0)* | o) | 2(125)° L

Pus Cell ' 0602 g%
0 40(47.1) * | 21(42)° | 7(438) $

1 is(176)° | 15G0) | 3(188)° |

; 28320)° | 9B | A125)* |

A 0(0) * 1Q2) ° : 0(0)

A= fertile group, B=infertilc

standard eror tn parentheses,

pescentages parcntheses,

group, C=ST
n = number 0 °
+ = Sygnificant, p = probability
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Table 13

groups (using student’s t-test).

Statistical comparison of seminnl characteristics between fertile and infertile

i} A B t & p
n =85 1= 50 B
Sperm count
(10%/ml) 67912 ) 58 | 57 0.000+
% Normal ,
Mophology 783010 | #8450 | 7um 0.000004+
° Normal I l
Motilily 79.3(14) ALS(4.7) | 10060 | 000000+

A = festite group; B = infertile group, values in mean with standard ervor in

parentheses; n = number of subjects, + = Sigmlicant, p = probatility
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Table 14

Statistical compnarison of seminal chiaracteristics hetween fertile conivals and
STDs subjects using (student's t-test).

f' A ~ C ' | p

L n=28$ n=1§

Sperm Count (10° /ml) 67921) | 765(134) 1.1637 0 246
% Nonnal Morphology 78.3¢1.11) ‘ 75 .3(5 6) 0839 059
% Normal Motility 793(14) | 672(66) 2888 0,005+

— e A

A = fenile group; C = STDs group, valucs 1n mean with standard esvor in
parentheses; n = number of subjects. + = significant, p = probability
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Tablc 1S

Statistical comparison of incan seminal plasma zinc levels in fertile. infertile
and STD subjects using ANOVA

___ Groups N|E
A B C BN ¥ p
Zinc(n g/ml) ]
N 25 45 15
1283 £150 | 1339110 | 1240£ (80 00416 0.97
=iy

A= fertile men; 8 = infertile men, C = men with STD, values given as mean *
slandard error, n = pumber of subjecis, p = probability
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Table 16

Biophysical analysis of semen in infertite subjects

e g

= |

. BN BA
13 37
ce
paral 13 (100) 13(802)
“Abnormal 0 (0) 4 ( 10 8)
Liguefaction ==
Normal 13 (100) 29 (78 4)
I}‘\bnormal 0 (0) l_ 8 (21 6)
| III! gn,iam)‘ >
Normal 13 (100) 29 (78 4)
| Abnormal 0(0) 8 (21.6)
| Volume (mls) 331025 23103
[ % Normal Morphology 8l 2+30° 369£5S°
Sperm couni(10%/mi) 66.7 + 5.32° 275 + 6 8°
% Normal Motilily ¥ 719 £ 61° 308 +48°
Whil '
While biood cely/Zsid B 19 (51.4)
4(3038) 9(24.3)
3 2154 9(243)
Pus cell/ fieid 7(538) | 14 (40.0)
? 5 (38.5) F 10 (28.6)
1(1.7) 8 (229)
2 0(0) 2(5.7)
3 0 {0) I (2.9)
s

BN= Normospermic malcs,
percentages in parenthescs, 0
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Table 17

Wl b el .
Statistical comparison of seminal characteristics between normospermic and
dyspermic infertile males (using student’s (-(cst)

| Volume (mls) ??(0 25) [rgg(o.s) [ 6t4| = oplo
Sperm count (10°/ml) | 66 7(5.32) \ 27.5(6.8) 3176 0.002+
%% Normal Morphology | 81 2(3 0) 136.9(55) q 554 0001+
% Normal Motility 71.9(6.1) 30848 | 4312 0.0002+
\WBC 0.132 0.72
0 (53 8)* 19(5! 4) °
| 4(30.8) * 9224 3)°
2 2(54) * 5(243) *
Pus Cell 1 885 0,170
0 (53 8) * 14(40.0) *
5(385)° 10(28 6) ®
2 1(2.7) ¢ 8(229) °
3 0(0) * 2(57)°
4 o) * 129)°

BN = normnospermic males, BA = dyspermic males; values are 1" mean with
standard error in parcntheses, * = proportions with percentages in parentheses;,
n= number of subjects, + = significant, p = probability
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Tuirle 18

———
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Group B
Zinc(uwml; | BN BA —
n 12 23 |
| 13524200 [13344160 (0070 0.4

‘Statisticnl contparison of pican seminal plasma zing levels in normospermic
4 and dyspermic infertile men (using stuelents t-test.)

BN = normospcrmic infenite men, BA = dyspermicinfertile men, values are in
mean % standard crror;, n = number of subjects. p = probability
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n - °pe . : : +
0 sigmficant difference in nican zinc values between normospennic and

“dyspermic infertile men (p>0 05) (Table 18)

4.3, Seavally Transmitted disenses.

Men in the STDs group had various sexually transmitted discases namcly,
gonococcal urcthrilis, non-specific uscthntis, herpes genitalis, geniial ulcer,
genital wart, candidal urethritis and tinca cruris (Table 19) Gonococcal and non-
specific urcthritis were the most common findings representing about two- thisds
of total diagnosis madc STDs were nol detecicd in men in fertite and infertile
groups

Chlamydia antigen was not detected tn any of the individuals of the fertile,
infertilc and STDs groups showing absence of current chlamydia infection
However, 80% of fertile men. 13.3% of infestile men and 33 3% of men with
STDs tested positive for chiamydia 18G antibody- Significant ditlerences were
observed in these groups (p = 002) (Table 20). The presence of chlamydia 18G
antibody was significantly higher in fenile than inferiile males (x* = 5 324, p~
00z) Similasly, chlamydia IgG antibody was significantly higher 1n feriile
controls than 1 men with STDs (x* = 697, p=0.008)

The incidence of past history of STDs infection 1n fertile subjccls was

35 8%, inferiile subgects was 26.7% while the incidence in the STDs group was
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% (Table 20) Past history of STDs was significantly lower in fertile men

tn men with STDs (p = 0.05). Such a difference was not observed between

ertle and fertile men (p = 0.3). Similarly, no significam differences were
yserved between normospermic and dyspermic infertile men in chlamydia IgG
fﬁnt;body and past history of STDs (p>0 005) Tabte 21 An associntion of past
h;élory of STDs with chlamydia IgG antibody was obsceved in  subjacts within

cach of the groups tested (p>0.05) (Table 22 )
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Tablc 19

Aclielological classilicatian of men with STDs

——————

CS (sub-roup) C groun
A n=17 _n=47
Gonococca! urcthritis 6(15.1) 3(38.2)
Non specilic urethritis 7(412) 13277)
Herpes genialis 21§ 8) | (8 5)
Genital ulcer 4(8.5)
Genital wart ((5.9) 5(10.6)
Candidal urcthnlis 1(2.1)
Tinea ctuns 1(39) 2(4.3)

r= number of subjects

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

C =101al men in STDs group; CS = men in STDs group fram whom semen was
obtained for analysis: values are in propoitions with pescentages in pascntheses,



144

Table 20

Statistical assacintion of Chiamydia IgG antibody wilh past history of 3TDs
in fertile , infertile and STDs subjects (using chisquare test X°)

. Groups - --

e A B e JLoxs P
Chlamydsa [gG antibody n=l$ =30 n=18§

Posilive 12(800) | V3(433) | 6(333) | 7794 | o002+
Negatve 3(200) | 17(56 1) | 12(66.7)

Past 1listory of STDs n=8l n=45 | n=46 | 13.911 | 0.0009+
I
Yes 29(358) | 12(267) | 29(630)
Nil S2(642) | 33(73.3) | 17 (37.00

subjects

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

A = fortite men; B = infertile men, C= men with STDs, values arc in proportions
with percentages in parentheses, + = signilicant, p = probability, n = number of
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Tuble 21

Statistical association of Chinmydia §gG pntibody with past history of STDs
eiw'een normospermic und dyspermic infertile groups vsing
(Chisquare test X).

Group B
4 —— e

BN BA X’ P
Chiamydia 1gG | n =6 n=24 0295 To 58
antibody
Positive 2(313) 11(45.8)
Neuative 4(66.7) [13(54.2) =

n=20 n=25§ 0154 0.70
Past History of | 6(30.0) 6(24.0)
STOs 14(70 0) 19(76 0) "
Yes
Nit i |

men

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

Values are in propoitions with percenlages in Pasentheses, p ™ probability, n =
number of men, BN = normospermic infertile men, BA = dyspermic infertde
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Table 22

Suatistical associntion of subjects with past STDs and subjects with
Chilmmydin antibodies in fertile, infertite nad STDs groups (using Chi-
squared Losl X?)

Groups Past bistory Chlamydia [le= p
STDs I8G anttbody
Pos Neg Pos Neg
A 29(35.8) | S2(642) |12(800) | (20,0 0250 0.62
B 12(26.7) | 33(733) |13(433) | 17(561) | 0602 0.44
C 29(63.0) 17(379) |6(33.3) 12(66.7) 05 0.47
At

A = fertile men; B = infertile men, C = men with STDs, p = probability, vajues
are in proportions with percentages in parentheses, number of subjects with past
history o STDs in A, B, C = 81, 45 ond 46 respeclively, number of subjects with

chlamydia IgG antibody in A, B, C= 15. 30 and 18 respectively, Pos “ gositive,
Neg = negalive
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4.4 Endocrinulogical Assays

The mean concentrations of follicle stimulaliog hormone (FSI),
lute"mising hormone (LH), prolactin (Prl), and testostetone (T) m fertile, infertile
and STDs groups are shown on Table 23. There werz no significant dilferences in
the comparison of means of FSH, L1 and T between lertile, infertile and STDs
&roups (p>0 05)

There was significantly lower difference in prolactin in men with STDs
compascd with ferile comrols (p = 0.03) No signilicant difTerence was observed
between fertile and infertile men in prolactin {(p = 069) Compansons of
hormonal levels (FSH, LH, Pd and T) between mfertile men with normosperniia
and dyspermia did not reveal any significant differences in all the hormones tested
(p>0085) (Table 24)

4.5 Sperm antibodies
4.5.1 Location, class and region of binding

Sperm aniibodies were detected in three different locations in the human
male in a}i proups tested— fertile, infentile and STDs groups These Jocauons are

(a) Onthespamcell - Spermatozoal sperm antibodies (X)

(b) Inseminalplasma  —Seminal plasmasperm antibodses (V)

() Inblood - Plasma sperm antibodies (2)
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18G, [gA and 1gM spetm antibodies were detected on spermatozos. N

seminal blood plasma and n plasma in all groups tested -fertile, infertile and
STDs gtoups Comparison of binding percentage of sperm antibodies bctween
the diffcrent classes of X in fertile, infertile and STDs groups did not reveal any
difference that was significant (p>0,05)

Simifar obscrvations were made between IgG. 1gA and IyM of ¥ end Z
(p>0 05) in fertile, infertile and STDs subjects

IgG sperm antibodies were not significantly diffescot between the three body
Jocations —spermsiozoa, seminal plasma and blocd plasma (p>00S) Neither
were there significant differenses in IgA aad IgM sperm antibadies between

spermatozoa, scmninal plasma and blood piasma (p>0 05)
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Table 23

L o . - - - . O f sl
Statistical comparison of Follicle stimulating harmone, Lutcinizing hormene,
Prolnctin and Tcstosterone between fertile . infertile and STDs subjects

(using ANOVA).
o Groups |
A B & F P
“ n=2 n= 44 n=a2 2190 | 011

FSH(mIU/ml) 183023 199 229 12129

n=25 n=d4 I n=42 " "1358 | 026
LH(MiU/ml) 66+07- 86%05% 7200

1
& — ———

=24 s 2 ",ﬁti 3851 | 0.02+
Pri(ng/mI) 201421 | 214421 | 150212 | SUL |
T(ng/ml) 73 £03 70£03 72403
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A = fertile men, B = infeinile men, C = men with STD, FSH = follicle stimulating
hormone, 1.11 = luteinising hormone, Prl=prolactin, T = testostesune, vatues are
inmean % standard ervor, + = significan; n = number of subjects, p = probability
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Table 24

males (using student’s (-test).

Statistical eomparison of Follicle stimulating hormone, Luteinising hormone,
Prolactin and Testosteronc between normospermic and dyspermic infertile

Group B cmp
BN BA T P
| n=12 n=1J32 107 029
ESH (mIU/ml) 147237 219439 :
| \
n=12 n=J2 1.561] 012
LH (mlU/ml) 67+09 | 94%10
nulz n=32 0267 079
Pri (ng/m!) 223430 201227
n=10 n=29 0.619 055
LT(ns/ml) 7) £04 69+04

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

BN = normospermic infentile won. DA = &yspermic inferule mon: FSH = follicle simulaung
bomone LH .. ltgonsing lormans; P = groladiia] T = ieqiogerone. vadues aic (h mean
sandotd ovor, n = cuqbcr of aibects, p = prodabnlity
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Differcnces in region of binding of sperm antibodies werc obscrved in this
study: Head, tail and tail 11p binding of X, Y and Z were observed in all groups -
fernle, infertile and STDs groups. However, dificrences exist in their preference
for regions on the sperm cell. X preferentially bound to tail, Y to head and tai

while Z preferentially bound to tal and tail 1ip regions

4.5.2 Spermatozoal Sperm Antibodies (X)

Mean percentage binding of IgG, [gA and 1gM X wcre low ranging from
21% 4.1% for IgG. £.1% - 2 4% for IgA and 1 2% - 3.0% for IgM 1n all groups
tested (Table 25)

Comparison of mean perecntage binding of X-1gG, IgA and IgM are
shown on Table 25 No significant dilTerences were observed in IgG X between
fenile, infenile and STDs groups (p> 005) Similar observations were made in
comparisons between (ertile, infenile and STDs subjects 10 X- (gA and Igh

Comparisons between normospermic and dyspermic infertile males did

not reveal significant diffesences in X - 1gG, 1gA and IgM (p> 0.05)
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The incidences of men with X vary between the different groups studied.
Incidence of festile men with IgG was 6.3%, infertilc men was $6% while the
incidence of STDs subjects with 1gG was 14 3%

The incidence of men with IgA X was 4 4% in [crtile. 5.9% n infeitile
and 0% in STDs groups The incidences of men with IgM X were 6.1% in (ertile

and 0% in infertile and 0% in STDs groups.
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Tabte 25

Percentage binding of spera antibodies — IgG, IgA and IgM to spermatezos
in fertile, infertile and STDs groups.

—— v e

GL°T£25

A BN BA CS
IgG n= 48 n=§ n= 10 n=7
21207 | 3011 [ 26+10 | 41%35

IgA n=4Ss n=8 n=9 n==>5
18§+20.5 1.1206 L6 <13 2417

IgM n=49 n=8§ n=8 n=>5
L4205 | 24207 | 30210 | 12%07

A = ferttle men, BN = nortnospermic infertilc men,
BA =dyspermic infertile men, CS = men with STDs in whom seminaf analysis

was done; values in mean = standard ctrar, n = number of subjects
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Table 26

infertile. infertite and STDs groups.

Incidence of nicn with spermatozoal sperm antibodies— lgG, 1gA nnd Ighl

Grqups

A BN BA CS
IgG n=18 n=8 n=1¢ n=7

3(6.3) 0(0) '(10) 1(14.3)
IgA n=4s n=8 “ln=9 n=s

2(4.4) 0(0) E(R11) 0(0)
1gh n=49 n<§ n=8 n=3%

. 3(6.1) 1040} 0 (0) 0(0)

A = fertile men; BN = normosparmic infertile men, BA = dyspermic infertile
men: CS = men with STDs in whom seminal analysis was performed; values arc

in proportions with perceniages in parentheses.

n = number of sutyccis

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




155

Incidences of men with spcrmatozoal sperm antibodies — IgG, IgA and
[gM were cach 0% 1n normospermic infentile group Contrarily 10% of
dyspermicinfertile men had IgG X 1).1% had IgA X while the incidence of men
with 1gM X was zcro (Tablc 26).

Tail binding was observed in all isotypes of X - IgG. 18A and ight in all

groups tested — fertile, infertile and STDs subjects

4.5.3 Scminal Plasma Sperm Antibodies (Y)

The mean percentage binding of IgG, IgA and Igh were also low ranging
from 1.2% to 1.4% for 1gG, 1 0% -2 1% (or IgA, 0.8% - 1.8% for IgM in all
groups tested (Table 27)

Compatison of mcan percentage binding of Y- IgG, IgA and IgMt are
shown on Table 27. No significant diftercnces were observed in IgG Y beiwceen
fertile, infertile and STDs groups (p > 005). Similar observations 1n comparisens
were made beiween fertile, infertilc and STDs subjects i Y- IgA Bnd [gM

Comparisons between nonnospermic and dyspennic infemle males did not reveal

significam differences in Y- IgG, IgA and IgM (p > 0.05)
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Theincidences of men with Y vary between the different groups studied
Incidence in ferlile men with IgG was 3 8%, in infe:tile men was 5.1% whilc the
incidence 1n STDs  subjects with 1gG was 0%, Similar vatiences in incidence
were observed for Y- IgA and IgM. The incidence of men wilh IgA Y was 3 8%
in ertile, 2.6% ininfertile and 0% in STDs groups The incidences of men with
[gM Y were 3.8% in festile, 2.6% i infertile and 0% in STDs grovps

incidences of men with Y- 1gG, IgA end IgM were 1034, 0% and 0%
respectively in normospermic infeitile group 3 4% of inferite men with

dyspermia had positive 1gG Y 3 4% also had positive IgA Y while the incidence

ofmen with IgM Y was 3 4% (Table 25)

Unlike X, Y bound to differant regions of sperm. However, tasl and head

tinding by Y were more ecmmonly observed in alf groups

4.5.-1 Blood Plasma Sperm Antibodics (2Z)
Similar to X and Y, the mean percentage binding of IgG, IgA and g\ Z

were low sanging from 1.3 %6 - 2.1% for 1gG, 1 2% - 2.1% for IgA and 0.9% -

1 7% for IgM in all groups tested (Table 29)
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Comparison of mcan pcrcentage binding of Z - 1gG, IgA and IgM arc

shown on Table 29. No signi ficant diffecences were observed in 18G Z between

fertile, infertile and STDs groups {p > 0.05). Similar observations were made in

comparisons between fertile, sinfertile and STDs subjects in Z- IgA and [gM.

Comparisons between normospermic and dyspermic inferiile males did
not reveal significant differences in Z - 1gG, IgA end 1gM (p > 005}

The incidences of men with Z vary between the difierent gioups studied
Incidence of fectite men with 1gG was 3 8%, infertils men was 4.4% while the
incidence of STDs subjects with 1gG Z was 0% The incidence of men with IgA
positive was 0% in fertile, 0% in infestile and 5.9% in STDs groups The
incidence of men with [gM Z was 0% in fertile, 4 1% in infertile and 0% in STDs
groups

incidences of men with 1gG, 1gA and Ight were 7.7, 0% and 0%
respectively in norimospertnie infertile group.  3.1% of infertile men with

dyspermia had positive 18G Z None had positive Z [gA while the incidence of

men with IgM Z was 6.2% (Table 30)
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Binding of Z-1gG. 1A and 1gM were observed on the different regions of
the sperm cell - head, tail and tail tip. These antibodies bound to tail and tail tp

more commonly in all groups tested - fectile, infertile and STD groups.
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Tuble 27

Percentage binding of sperm aotibodies ~ IpG. IgA and IgM in
seminal plasma of men in fertile, infertile and STDs groups.

_— —— =

Gropps
A BN BA 4_ CS
n=26 n=10 n=29 | ne= |4
12 £04 14412 14%£10 11204

n=26 n=10 n=29 n=14
nint 1N 10061 181204 104203
I

1gM n=26 n=10 n=29 n= |4
‘ 1204 08x£032 18%0.7 ! 1£095

A = fenile men, BN = normospermic infertile men, BA — dyspennic
inferntile men, CS =men with $T0s in whom semen was analysed,
values are in mean + standard ccror, n = sumber of subjects
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Table 28

Incidence of seatinal plasma sperm antibodies — IgG. IgA and lgM in tlic
different Eroups of men siudied.

I Groups
A BN BA CS

18G n=26 n= 10 n=29 ne |4

| (3.8) 1 (10) } (3 4) 0(0)

IgA n=26 n=10 n=29 n< 14

1 (338) 0(0) b (34) 0 (0)

llgM n=26 n=1{0 n=29 n= 14
1 (3.8) 0(0) | 1(34) 0(0)

|

A = fertile men; BN = normespermic infenile men, BA = dyspermic infertile
men, CS = men with $TDs in whom semen was analyscd, values arc
in proportions with percentages in parentheses, n = number of subjccts
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Tablc 29

Percentage binding of sperm antihodies — 1pG, [gA and IgM in blood

plasmain men studied.

Groups |

|
FI

A BN BA C
186 n=26 n=13 n=32 n =43
17405 | 19410 |21£05 | 13203 |
1gA n=26 n=13 n=32 n =42
14203 | 12403 [ 12+03 | 17404
!
IgM n=26 | n=13 | n=32 | n=42
09+03 [ 15404 | 17205 | 13403

A = fertile men: BN = normospermic infertile mea, BA = dyspermic infertile
men, C = men with STDs, values in mean £ standard error, n = number of

subjects
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Table 30

Incidence of blood plasma-sperin antibodies - I1gG. IgA and IgM in fertile,
infertile and: STDs groups

Groups
A BN BA C

['{® n=26 n=13 n=32 n=43

1(38) | r@mn. | 161 [ o@ |
IgA n=25 n=1I3 n=32 n=42

0 (0) 0(0) 0(0) | 2(4.8) |
IgM n=2 | n=13 | n=32 | n=a2

0(0) 0(0) 2(62) | 0(0)

A = fertile men; BN = nonnospermic infestile men, BA = dyspermic _
infertile men, C = men with STDs; values in proportions wilh percentages in

pasenthesis: o = number of subjecls
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CHAPTER FIVE
DISCUSSION

Infertility is & medico-social problem that has gaincd promunence in the
wosld over including sub-Saharan Africa (Leke ¢f af, 1993). Although the high
contribution of males to infertility is now widely recognised (Marinho, 1986,
llesanmi ¢s &f., 1996), knowiedge of male inferiility is limited (Moskownz and
Mellinger, £992). Proof of the ability of normospermic men to feriilise remains
indirect (Bar-Charma and Lamb, 1994) and the choice of semen vaiues as
objectives indices of mate infertility is in doubt (Adejuwon et al, 1996) Sperm
antibodies have Lherefore, been implicated as a cause of inferitlity especially in
normospermic infertile males or couples with unexplained infertifity (koksa) et
al', 1995, Skakkabaek er af, 1994, Hameed ¢f o/, 1995) Though a subject of
curtent intercst worldwide (Hamecd ¢r al, 1995), its role i male infertility
remains controversial (Heidanreich er af, 1992). Ekwere in his siudy conducied in
Calabar, Nigerio, icpoited a high incidence (44%) of sperm antibodies in
assocralion witlh STDs among inferiic men in sub-Saharun Afnca (Ekwere,
1995) Seveal investigations have eadier observed incidence of sperm antibodies

in associarron with STDs and reduced fentility in men (Quesada e al, 1968,

Witkin and Toth, 1983, Soffer ¢f ¢/, 1990)
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IgG, I1gA and IgM antibody isotypes have becn obscrved as thc most
common sperm antibodics (Gonzaies ¢r af, 1992) in scrum, semina) plasma and
bound to sperm (Koksal ef ai., 1991, Turek and Lipshultz, 1994) Similacly,
sperms antibodies - 1gG, IgA and IgM were present on spermatozoa, in semiaal
plasma and blood i n all groups studicd-fertile, infestile and STDs groups.

There has been no consisiency in immunoglobulin class of sperm
antibodies . IgG was observed as the most predominant immunoglobulin class in
scra dnd semen (Lehmann ¢f ai.. 1987, Broderick ¢ a! , 1989) Comhaire (1993)
observed that sccretoty IgA does occur in semen and not serum  Sysicmic
inoculation of sperm anligen is thought to stimiulate 1gG production whereas local
reproductive ttact antigens are stimuli for IgA production, thus suggesting a
primaty, locally induced antibody of igA type which may be more harmful than a
secondary, systemically produced IgG antibody: Theorcticatly, the Fc or constant
region of the IgA maiccule binds reccplors in the cervical mucus and impairs
sperm motility Penetration of cetvical mucus by sperm becomes ineftcelive when
sperm contacts ceevical mucus resulting in the change of forward motility to o
‘shaking’ motion Sperm directed annbodies may also csusc sperm to
autoagglutinate or clump, which equally inhibits cervical passage {Turck and

Lipshultz, 1994) Other studies have obsesved IgA more commonly than Ight
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 (Gonzales er al, 1992, Clarke of af. 1985; Takshashi ¢/ af. 1992) Ight

sperm antibodies are lasge molecules and are uniformly conlined to serum and
only rarely found 1n organs or sccretions of the male genitat tract (Haas, 1987)
lence, IgM sperm antibody is nol routinely measured in delection syslems
because their role in antibody mediated infertility is presumably limited (Turek
and l.ipshultz, 1994)

Comparison of X between the different classes — XIgG, X!gA ard XigM
in this present study did not revcal any significant differences in fertile, infertile
and STDs groups (p> 0.05)

Neither were there significant diftcrences in the comparisons belween
YIgG. YIgA and YIgM nor between ZIgG, ZIgA and Zlght (p>0.05). These
findings do not show a significantly higher level of binding of onc antibody class
over the other classes in all the body !ccalions - spermalozoa, seminal plasmo and
plasma thus indicating the possibility of both systemic and local production of
sperm antibodies - 18G, IzA and IgM. tgM may, like 1gG and IgA have a role in
responding (o sperm antigenic challenge. A new approach in including the
measurement of IgM 1o 1gG and IgA in semen and serum may be worthwhile in

resolving the existing conflicts of their role in infertility. Morcover cither of the

immunoglobulin classes can be measured in detection sysiems
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Many studies have detected sperm antibodics in scrum probably because
of the conveniences of assaying blood (laas, 1987) However, circulating sperm
antibodies were reporiedly unable to properly reflect immunological causes of
infertility (Ruijs e/ ol.. 1990) Similarly, Haas (1987) observed that sperm
antibodies identified direcily on a man's sperm’s surface probably correlate Gest
with the presence of antibody mediated infertility in males while serninal plasma
antibodies may or may not be antibody bound (Turek end Lipshultz, 1994} These
investigators argued that setum sperm antibodies cannot logistically bind to
sperm unless they transudate tnto semen, hence they are considered clinically fess
important than sperm-bound antibodies. Sperm-bound antibodies arc said to be
the most appropnate 10 measure for sperm finctional capacity because sperm
alone reach the female reproduciive tract and the spam plasma membrane
remajns intact in sperm participating in in-vivo feniization until aRer the
acrosaome reaction {liaas, 1987; Eggeit-Kruse, 1990, Turek and Lipshutiz, 1994)
Koksal ¢ af (i99]) found 70% positive sperm antibody in semen and 30%
positive in blood. The higher incidence of semen sperm antibodies over serum
sperm antibodies was explained in their study by the fact that sperm antibodies
arc derived fiom local production in the genital tract or from (ransudation from

the blood siream Moreover, only 1% of serum IgG content was found 1n male
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sesretions and xpesm bound 158G can b maaswud in the sbuxcnee of

assayable serum 1g( tevels (Furck and Lipdhuliz, 1994)

Compstisons of (i sperm antibodice between the diffesent locations ~
spermatozon, sominal plasnia and blood plasms did not show sny mgaiicant
differences in all groups (p>003) Similsrly compansons between X-IgA, Y-lgA
and Z-igA did nov reveal any signilicant differences n all groups (p>00%)
Neither were there significant differences in the comparisons betweza X-1gM, Y-
IM and Z-1gM in all groups tested (p=005) Contrary to the obsorvatioas of
Koksa! et ul (1991) of higher spenn snubodies in semen 1han serum, smilar
spom antibody binding percentages were observed 1n semen and blood plasina
This further confirms the local snd systemic peoduction of spesm antibodres but
contrasts the more clinical relevance of'scmen spetm antibodies oves sctum sperm
antibodies A positive comelntion between antibodies in blood plasma  and
seminal plasma las been observed (Upadyaya ¢t al., 1984) Moreover, 5076 - 80
of vasectomized misies (the most thoroughly studied association with spam
antibodies) have measurcable levels of sperm antibodies in setum and rarely n
ma {Droderick el al., 1989. Turek and Lipshultz, 1999)

seminal plas

However. in the present study, the mean perceniage binding of sperm

antibodies on spennatozos — X-1gG. X-1gA. X-TuM. in seminal plasma - Y-1gG,

Y-IgA. Y-IgM and in plasma — Z-1gG. Z-1g\ Z-1uM were Tow: with a maximum
- 8 a0 £
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Many studies have delected sperm antibodies in serum probably because
of the conveniences of assaying blood (Haas, 1987) However, circulaling sperm
antibodies were reportedly unable 10 properly reflect immunological causcs of
infertility (Ruijs ¢ a/, 1990) Similarly, Hoas (1987) observed thal sperm
antibodies identified direcily on a man’s sperm's surface probably correlate best
with the presence of antibody mediated infertility in males while seminal plasma
anlibodics may or may not be antibody bound (Turek and Lipshuliz, 1994) These
investigalors argued that serum sperm antibodies cannot logistically bind 1o
sperm uniess they transudalc into scmen, hence they are considered clinically less
important then sperm-bound antibodies Sperm-bound antibodies are said 1o be
the mos! appropriate 10 measure for sperm functional capacity becausc sperm
alone rcach the female reproductive tract and the sperm plasma membrane
remains inlacl in sperm participating in in-vivo fertilization until atter the
acrosome reaclion (Haas 1987, Eggert-Kruse, 1990, Turck and Lipshuliz, 1994)
Koksal es 4! (1991) found 70% positive sperm antibody in semen and 30%
positive in blood The higher incidence of semen sperm antibodics over serum
sperm antibodres was explatned in their study by the fact that sperm antibodies
are denived from local production in the genttal tract or from iransudation from

the blood streany Moreover, only 5% of scrum 1gG conlent was found ;n male
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genital secrctions and sperm bound IgG can be mcasured in the absence of

assayable serum 1gG levels (Turek and Lipshultz, 1994)

Comparisons of IgG sperm antibodies between the different locations _
spcrmatozod. seminal plasma and blood plasma did not show any significant
differences in all groups (p>0.05). Similarly comparisons between X-IgA, Y-IgA
and Z-IgA did not reveal any signilicant differences in all groups (p=005)
Neither were there significant differenccs in the comparisons between X-1ght, Y-
IgM and Z-1gM in all groups tested (p>005) Contary 1o the observations of
Koksal ¢¢ af. (1991) of higher sperm antibodies in semen than serum, similar
sperm antibody binding percentages were obscived in semen and blood plasma
This further confirms the local and systemic production of sperm anuibodies but
contrasts the more clinical relevance of semen speim antibodics over serum sperm
antibodies A positive corrcletion between antibodies in blood plasma and
seminal plasma has been cbserved (Upadyaya ¢f af., 1984) Moreover, 50% - 80%
of vasectomized malcs (the most thoroughly studied association with sperm
antibodies) have measureable levels of sperm anubodies in serum and rarely in
seminal plasma (Broderick ¢ of., 1989, Turek and Lipshultz, 1994)

However, in the present study, the mean perceniage binding of sperm
antibodics on spermatozos — X-1gG, X-IgA, X-IgM, in semenal plasma ~ Y-[gG,

Y.IgA. Y-IgM and in plasma — Z-1gG, Z-IgA, Z-1gM were low with 8 maximum
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4 1% 1n festile. inlervile and §71), Poupr (Tables 24, 26, 28) Sporm

niibody percentage binding of less than 60% for IgG and icss than 40% for IXA
“were observed in all cases with proven fertifity (Takshashi ef ol 1992) Turek
and 1-4pshults (1994) reporied that sperm bound antidody of less than 562 need
not be treaiod since poxt-coital 1eats approximale festile control Francavilla e o
(1992) also suggested (hat the failure of inrautenne insemination in the treviowrs
of male nnmunologscal infertility is imputable to perm antibohes when tbey
involve sfl spermatozon regardless of sperm Quality Thus seem antibody
percentago binding of & nuximum of 4 1% obsgved 11 thus presend shady sppeus
fas 100 low to allect fertility in males The type of 'mraunoglobulin present, their
reactivity with differem antigens and then cancentrations within the reproductne
tract will all deciermine whether immunity 10 sperm will alter reproducthion
(Bronson e1al, 1984)
Dillerences exist 111 the region of binding of sperm antibodies flead, a1l
arvl tail (1p binding of sperm antibodies have been observed (Carson ¢t af, 1988,
Gregonou ¢/, 1990, Bronson ¢/ al., 1992, Turek and Lipshultz, 1994). Similar
observisticn were observed in this present siudy. Head, tail and i tip binding of
M. Y and Z werc observed in all groups - festile, infertile and STDs groups
However X prelescnuislly bound 1o 1il, Y to head and tail while Z preferentally

bound to tail and 1arl 1ip regions irespeciive of immunoglobulin class and group.
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I.h'cse Obsewallons \Wwere Con"afy to ﬁndinss in other studies where speciﬁc

.:t'mhimoglobulin classes have been associated with specific regions of binding
(Shulman ¢f al.. 1985, Clarke er al., 1985s; Carson ¢ al., 1988, Gregonou ef al .
1990): The effect of spenn antibodies on sperm function depends on the area to
which the antibodies are dirccied (KauSman and Nagler, 1987), Tail directed
antibodies only weakly affcct cervical mucus interactions (Barlow, 1988). Turck
and Liphshultz (1994) suggesicd that tatl direcied sperm antibody need not be
treated since 11 is thought that only head-directed or midpiece directed sperm
antibodies are clinically relevant n immobilisation or penetration assays
(Takahashi et al..1992) also observed that antibcdies that are attacked 10 the
sperm head with binding rate of less than <{0% were not considercd to be
causative factor of male infertility. Head directed sperm antibodies inversely
corvelated with zona adherence, are said to be more potent blocks of normal
gamate (nteraction than ase 13il directed antibodies Sperm-zona binding via
specific receptors could be blocked by steric mtetference from attached head-
directed antibodies ihus affecting fenility at the level ol gamate interaction
(Bronson ¢! ai.  1984) Antibodies to tail tip rarely have any effect on spenn
function (Bronson er af, 1984, Barlow. 1988) The finding of head.directed
sperm antibodies in seminal plasma in this present study may be imponant but

antibody binding rates are far two low to affect fenility Nforeover, ihis
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obscrvation was similar in all groups - fenile, infertile and STDs groups These

findings in addition 10 the observation of tail binding as the most prominent
region of binding of sperm antibodies funher support the fact that sperm
antibodies may not afiect fertility in males

Clinically, antibodies 1o sperm are found in 3% to 12% of mfertile men
(Turek and Liphsultz, 1994, Skakkaback ¢s al, 1994, Jennings es af, [985)
Similar variauons were observed in this study. Theincidences of men with X, Y
and Z vanied berween the groups in all antibody classes with a range of 0% -
14.3% in X (Table 26), 0%-10% in Y (Table 28) and 0% - 7 7% in Z (Table 30)
Comparison of the incidences of men between infertile and fectile groups or
between STDs and fertile groups did not fotiow a definite patterm in all
immunoglobulin classes on spennatozoa, in seminal plasma and plasma in this
study Similar discrepancies have been observed in other studies Upadyaya ¢t af.
(1984) observed a higher incidence of sperm antibodies in infestile than feriile
subjects A significant number of patients with normal spermatogenesis was said
10 have antibodies that exhibited  strong binding 10 spermatozoa in serum and
semen (Lehmann ef af, 1987, Koksal ef af, 1991) Patients with geni!al iract
infection or speym duct obstruction exhibited positive sperm antibodies (M azzoll;

and Barrera, 1989) Contratily, Bronson ¢/ al., 1984a) reposted a higher incidence
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of sperm antibodies in fertile than infertile men. Similarly, genital Giacl

infection was not related 1o sperm antibodies (1padyaya ¢t al., 1984)
In order 1o elucidate this confict, somparisons of sperm antibodies
between test groups and controls were canied our in the present study

Comparison of X-1gG between infertile group and fertile controls did not stiow

any signtlicant difference (p>0.05). Neither was the differeace between 5TDs
group and fertile controls significant (p>0.05). Simifar obscrvations wwere made in
X-IgA and X-ighf (p>0.05). Fuither comparisons within the infertile group -
belween normospermic infertile males and dyspermic infertile males also showed
no significant differences in X-IgG, X.IgA and X-Ighi (p>0 05) Similar
compaiison as X above in Y-1gG, Y-IgA and Y-fgM are significanily indifferent
(p>0.05). Compansons as X above in Z-1gG, Z-IgA and Z-1gM did not also show
differences that were significant (p>005) Micil and assoontes (1990) conlirmed
the observations made in the study Comparisons of seminal plasma sperm
antibodres showed no signilicant difference bciween infertile and fertile men as
well as between genrtourinary (ract infection and the formation of seminal sperm

antibodies plo significant enhancement in serum levels of antibodies i1n serum

was observed 1n the study of Meisel ¢f al (t994). Sperm concentration and
viabrlity are not assocraied with sperm antibody presence (Clarke ¢r al, 1985) as

sperm killing by antibody-induced cytotoXicity 1S not imgoriant in semen
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198B). Although specific semen abnosnulities may be

(Anderson and 111,
“m)c:ntcd with sperm antibody, no speciflc st of parameters can as yet hully
predict antibody presence (Turek and Lipshultz, 1994) Serum and seminal
plasma sperm antibodies were not relsted to concentration. morphology, ejaculate
volume nor the setninal unc, magnesium and fructose levels (Upadhyaya ¢t ai,
1984} Takahashi ¢/ of. (1932) also observed no signilicant relationship between
the results of traditional semen analysis, LH, FSH, prolactin and mtes of
spermatozoal sperm antibody binding

Sperm antibodies have been observed to have no relaiionship with STDs
(Upadhyaya et o/, 1984 Ruijs ef al., 1990) Howenver, Close et al. (1987) showed
that past STDs especially the often asympiomatic chlamydtal infection has been
associated with a history of non-specific urethnitis and with the presence of sperm
antibodies in infertilc men. Hypottictical mechanmisms put forwaid 10 explain the
correlation between past and present inlection and speim antibodies 18 that sub-
clinical cpididymitiz caused by Chlamydia trachomatis could result in unilatesal
epididymal ofstiucuion, subsequent phagocytosis of trapped spermatozoa and
sysiemic exposure 1o sperm antigens resulting in the development of sperm
anttbosties Contrary to the obscrvations of Close ¢f ol (1987), Chlamydial 1gG

antibody was significantly higher in fertile than infertile men (p<0.02) in this

siudy (Table 27) Swmilarly, in the present study, chiamydial I1gG antibody was
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significantly negher in fertile men than men with STDs (p=0008) suggesting

that past Chlamydial infection is not signif.canily associaled with ~ male
infertitity Neither does pasi Chlamydial infection Ielate to sperm antibody

production because of the comparably tow levels (<4 [%) of sperm aniibodies

observed in fertsle men and men with STDs Soffer e o/, (1990) also observed
Chlamydial infection paradoxically more frequent in the apparently normal ihian
dyspermi¢ infertile males. Chlamydial infection was also found o have no
relationship with assessory gland evaluation or sperm variabies such as sperm
count, motility and morphological characteristics (Ruijs ¢t al., 1990) Egget-
Kruse ¢f o/ (1990) also n agreemeni with the observations made in the present
study did not reveal past Chlamydial infection as shown by Chlamydial 1gG
antibodies to adversely affect semen chasacicristics and sperm mucus interaction
or to corretate with circulaling or iccal spesm antibodics Other studies have also
not shown the relevance of Chlamydial antibody to the reduction of fertitity

potential (Hellstcom ¢t al., 1987, Gregoriou ct al., 1989)

Despii= the signilicantly higher difference of Chlamydia 1gG antibodies in

festile than infertile men, none of the subjects had current Chlamydia infection
since no Chlamydia antigen was detected in any individual in ferliile, infertile, and
STDs groups This suggests a fack of relationship beiween currenl and past

Chtamydsal infection This view is similar to observations in other stydies
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(Eggernt — Kruse er a/-1990, Ruijs e1 @/, 1990) Although females arc not

included in the present study, is it thoughi that the main influence of €,
trachomaus on male infentifity is due to sexual transmission to the fcmalc and
subsequent negative inftuence on 1ubal function but aat on reduced spenn
functional capability (Gggerl-Kruse et al, 1990), A high prevalence of C.
lachomatis colonisation of the tubal mucosa was obsetved in the groups of
infertile patients studied thus demonstrating the possibility of sileat Chlamydial
colomsation of the titbal mucosa. in the absence of active pelvic infection which
& can lead to infertility because of progressive tubal damege (Marana ¢t af., 1990)
However. an associstton of Chlamydia 1gG antibody and past history of
STDs was observed in subjects in fertile, inferiile and STDs groupsn this study
Gregoriou e al(1989) similarly observed a posittive cotrelation between past

genitourinary infection and the presence of antibodies to Chlamydia Similarly,

Close ¢7 al. (1987) observed an association of past Chlamydial infection and past
histoay of non.specific urethritis In addition, they lound a refationship between
STDs correjaies such as high number of life ume pariners and Chlamydsal
scropossiivity These suggest that subjccts with Chlamydial seropositivity might
hai.e been exposed to Chlamydial infection at an earlier date withou knowing- As
many as 20% of men with Chlamydial utetbritis may be asymptomatic (Soffer os

al 1990 Zenilman, 1992) Hence, many men with current chlamydial infection

I AFRICA DIGITAL HEALTH REPOSITORY PROJECT




178
may nol present (hemselves for treatment Thisis evident in the absence

of Chlamydial antigen even in subjects with curjent STDs Ths indicates that the
contrbution of current Chlamydia) infection in patients with curfent STDS

infection especially non-specilic urethritis is mimimal Although  current

Chlamydia! infeclion is absent (from the study) it appears that Chlamydial
infection ts prevalent in our society judging fiom the high incidence of
Chlamydial antibodies 1n the subjecls studied (Table 20)

Comparison of past history of STDs between infestile and fertilc men in

the present study did not show any significant difference (p>0 0S, Table 20)

probably indicating that past STDs without comp!tcations is not likely to cause
| infertility. However, it appears that past exposure to STDs i1s a nsk factor 1n
conlacting STDs. These observations are important in informing policies and

strategies aimed at STDs control and infertilily management

Scxually tsansmitied diseases are said 10 be epidemic throughout most of
the world (Moskowitz and Mellinger, 1992). in Afiica, STDs arc highly prevalent
and contsnuc to constitute a major health problem (Ekweozor ¢/ af, 1954,
Ekwere, 1995}, In this study, gonococcal and non-specific urethritis were the most
common findings of the total diagnosis made (Table 19). Similar observations

were made by other Investigators in sub-Saharan African (Ekweozor ¢ al.. 1993,

Osoba ¢ al., 1973).
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The significance of the role of a subclinical genital tract infcction in infertility Is
controversial: 1n the mayority of male infenility investigations, the patient is
nsymplomal;c- However, STDs have been linked to infenility by clinical and
epidemiological studies and studies of subjects with post infcction are welb
documented (Moskovitz and Mellinger, 1992; Gilbaugh and Lipshuliz, 1994} in
sub-Saharan Africa, the role of STDs in male infertility has been demonsirated
(Ekwere, 199S, Alemnji and Thomas, 1997), These workers posiulate that STDs
retrograde into the testicular accessory organs leading to post inflammatory
obstruction possibly causing atrophy or may secrete toxins which alter the
spermatozoal characicristics and this can cause wnlenility (Moskowitz and
Mellinger. 1992, Alemnji and Thomas, 1997). Cates ¢/ af. (198S) observed that
infection related infcnility is common (35%) in Alrica

Men with STDs in the presen: study had poor sperm count. Only 23 6%
were normosperinic  Hypospermia was the most frequent causc of dyspermia
affecting 35 4% of men with STDs (Table 8). The dyspermia observed in most
subjects with STDs may possibly be as a result of genital tract infection. Ferglity
may then be affecied through the impairment of semen quantity and quality,
Alemnji and Thomas (1997) and Ekwere (1995) in related siudies observed

significant involvement of bactcriel infection of the genital tract of infertilc
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Nigerian subjects. Redyction in semen volume can impair fertitity by reducing

the to1al sperm production of the testes Morcover, Overstrcet and Kaiz (£987)
reportcd that alicrations in semen volume per se (independent of sperm numbers)
below iml appear 10 affeci fentility

Comparison between men with STDs and fertile subjects did not reveal
any significant difiercncesin semen volume, sperm count and sperm morphoiogy
(p<0-05)- Sofier ¢t al. (1990) demonstraled that :nfection was unrelated to
neccssoty gland evaluation or semen quality. However, percentage motility was
the only seminal index that differed significanily between men with STDs and
fertile controls in this study (the later being higher than the former, p=0.005) i s
likely that the involvement of infection of the genital tract in infertility may be
through the impairment of sperm funciion 1.c lowening the motility of sperm.
Ladipo er af. (1978) observed tha: the sperm motility index 1s by far the most
Imposttant parameter in delermining semen quality and can be a strong
compensaling faclor when sperm count s low (<20 nullion/ml)
Semen analysis begins the evaluation of the infertile coupie and has been
used routinely in ifertility clinics in the world 10 assess the fertility of the males
(Bar-Charma and Lamb, 1994) Spexm counls. the percentage of motile and
normally formed sperm, and the quality of sperm motions are oggential

components of semen analysis (llesanmi ef al, 1996) Akande (1986) observed
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that low ¢ i : ;
e onceniraion of spcrin in semen could result in infertility while

Obafunwa ¢t af (1993) observed varying degrees of hypospermatogeness 1 40%
of testicular biopsis of infcrtile men. Similarly, in the prescat study, oligospermia
was most [requently demonstrated in infertile males representing 30% of men
studied 10 this group 74.3% Oligospermic infettite men in this study had
oligoasthenozoospermia and/or oligoteratozoospermia

Similar f.ndings were made by Charvana er al. (1995) idiopathic
oligoasthenozoopeimia was demonsirated as the highest cause of infeitility in
their study

Sperm count per se is a relatively nsensitive indicator of infentility, Men
with low sperm counts {10 x 10%mi) may be fcride. Thus relatively Low numbers
of functional sperm cells (<5 x 10%ml) are adequate for fertility. Howeves, the
chances ofinitiating pregnancy dec!incs as the sperm count decrcascs from 20 to
<5 million/ml (Oversireet and Katz, 1987, Bar-Charma and L.amb, 1994)

Only motile spcrm arc able 10 penctrate through cervical mucus, migrate

thiough the reproductive tract, pencuate the zona of the ova, and achicve

fertilizatton Norphology on the other hand 1s an important factor in semen
analysis because 1t is a reflection of spermatogenic development (Bar-Chanina and

Lamb, 1994) Scmen volume is imporiant in assessing the total sperm production

by the testes (Overstreet and Kaiz, 1987) Sperm count, percentage morphology
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pefcentage  motility  were significantly lower in infentile than

fertile men (p< 0000, Table 13) in the prescnt study Similarly, within the
infertilc group, normospermic infertile men had significantly higher sperm count,
percentage motlity and percentage morphology than infertile subjects with
dyspermia (p<0.00?, Table 17). These findings accord those reported by Ladips of
al- (1978) thus suggesting that these three parameters are predictive ol male
wfentility MHall and Krause (1992) showed that progressive motlity and
morphology 2lone were sufficiem to discriminate between nornal and pathologic
semen quabhiy. llesanmi ¢z a/. (1996) demonstrated a positive correlation between

sperm density and percentage of motile sperm Katz v¢ al. (1982) indicated thal
sperm with abnormal morphology are more fikely 1o be immotile, and if motile, 10
swim slower than normal sperm_Conversely, inthe present study. comparisons in
seminal volume between infertile and fentile controls did not show any significant
difterence (p>005, Tabie 12). Neither was there any sigruficant difference
between normospermic and dyspermic infertile men {p>005,Table 17). Similar
observations were made by other investigaiors in the same geographical sub-
region (1.adipo ¢t al., 1978; Adejuwon ¢/ al., 1996)

Semimal zinc may be associated with seminal and proststic function

However its role n genial tract infection and infertility is controversial Adale

accessory gland inflammation may interfere with the repreductive potcatial and
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can result in the glands sccretory dystunction (Ladipo ¢f af, 1978,

Bumazian ¢t al., 1992). Soffer ¢/ o, (1990) dcmonstrated sigmiicantly lower zinc
Jevels in men with prostatovesicufitis with positive mycoplasma and/or
Chlamydia cultures compared with non-infected case indicating a decreased
prostatic function, Low leve!s of zinc were also reported in oligospctmic and
azoospermic patients (Stankovic and Mikac ~ Devic, 1978). in the present study.
no significant ditYerence in mean zinc levels were demonstrated in the fertite,
infertile and STDs groups (p>0.05, Table 22). Within the group of infertile men,
no sigaificant difference was also observed in mean zinc levels between
normospermic and dyspermic infenile men (p>0.05, Toble 25). This suggests that
the contribution of zinc 10 either infection of infertility is mimmal  These findings
are in agrecment with that of Ladipe ¢/ a/ (1978), who reporied no significant
correlation between the semen and blood znc concentration and the lcnility
potential in the three groups of infestile men studied - NOrmospermic group, cases
with doubtful pathologic lindings and cases with severe pathologic findings
Similarly, Adejuwon et al. (1996) did not find any significant difference in zinc
levels betw =en normospermie, oligospernmic and azoospermic infertile men. Chia
el al (1994) also did not also find any relanonship in zine levels beiween
idiopathic infertile men and normals Neithcr did Upadhyaya «f /., (1984) find

any relationship between zinc and infection of the genital tract
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fi'ﬂ;i'lonally. the diagnosis of genilal Iract inflammation has been made through
the evaluation of leukocytes in the seminal fuid (Moskowitz and Meilinger,
1992). The prevalence of lcukocytospermia among infertile palients s
approximately 10% to 20%. Controversy exisis in the significance of WDBC in
semen. WBC numbers were found higher in infertile paticnis than festile men and
has been observed m assocration with decreased sperm numbers 2nd impaired
motility (WollE, 1995). In this study, the incidence of men with leucocytospermia
was high. 47.1%, 42% and 43% of men in festile. infertile and STDs groups
respectively have \VBCs in their semen (Tabte 11) S:milarly hegh incidences of
WBCs were obsesved in normospermic and dyspennic inferile men (Table 12)
Comparison betwcen fenile, groups infertile and STDs groups in \WWBCs did not
show a significant difference (p>0.03, Table 12) Funher comparison between
normospermic and dyspennic infertile men similarly showed no sigmificani
difference (p>0 05, Tablc 17). It appears that WHCs in semen is not an indication
of current STDs or infetility Moskowitz and Mellinger (1992) reponed that an

increascd number of seminal leukocytes is specific for neither infenility nor

infaction
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Tomilson ¢t al. (1993) had similar observations and suggesied that

measurement of seminal leukocytes in routine semen analysis appears to be of
Jittle prognostic value with regard 1o male fentilizing potential Wolft' (1995)
observed that approXimalcly 80% of leukocylospermic semen samples are
microbiologically negative, C. irachomatis was presumed 1o lrigger & persisicil
inflammatory reaction leading to leukocytospennia (Wolft, 1995)

The quantitative production of spermalozoa generally rcquires the
presence of both Lllieslosicrone and FSIH (Weinbauer and Nieschlag, 1995)
ldentifiable endocrine abnormalitses have been reported in 10% of infenilemen in
devcloped countacs where hormonal cvaluatsons of infertilc males are routincly
undecrtaken (Kuku, 1995). Kuku (1995) indicaied ihat hormonal disorders may be
responsible for some case of oligospermia and azoospermia found n male
paiiners of infertile marmages [l suggested that these abnonnalilies are not

casually related 1o defective spennatogenesis but may be sccondary to the

resuliant inferitlity in some of these patients The acuological role of cndocnne

disorder s hardly undersiood and daia regarding the frequency of these
abnormaliiies ase facking in African countnes (Kuku, §995)

Normal levels of FSH in infertite patiemts with mildd (0 moderate
oligospcrmia and an increasc in scrum FSH in paticm with severe oligospennia
were observed by Saeed ef al (1994). Significntly higher FSH and LH
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conceniralions  were  observed azoospermic  men than  controls

mdicating some disturbance of the spermatogenic process However, no
significant difference was observed in serum testosterone belween azoospermic
men and controls (Merino ¢t al. 1997) A third of infertile subjects with
dyspermia were observed with hypcrprolactinemia In Nigeria, 52 9% of men
with hormonal disorders with hyperprolaclinemia were observed which was the
most common (osm of hormonal abnormality {Kuku, 1995)

In the present study, compaiison of the mean concemtrations of I'SH, LH,
Prt and T between feitile and infestile subjects were not significantly different
(p>.0S, Table 23), Neither were these hormones signif cantly different between
normospermic and dyspermie infestile males (p>0.0S. Table 24) These
observations indicate that FSH, LH, ?rl and T may nol be responsible for
infestility and the observed defect i semen quality in infertile men may be as a
result of some other factors Similar observalions were made in other studies
(NKkposong ¢/ .al, 1982, McClure, 1987, Takahashi ¢f al.. 1992)- Similarly, LH.
FSH and T were not significantly differcnt between men with STDs and fertile
controls (p>0 05, Table 23) in the present study However, Prl was the only
hormone that showed a significantly lower diflerence in men with STDs than

feriile controls (p=0 03) Low lestostcrone and prolactinemia were observed in

association with high baciernia) and non-bactenial infection (Ckwere. 1998). The
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reason for this differcnce is not known and requires further study. The role of

prolactin in male infertility is not clear However, hyperprolactinemia has been
proved to have a negative effect on spcmuogcnesis and spcrmatogenests (Rogo za
et al, 1994). The linding also of abnonnaj protactin levels as the most common
observation in Kuku's study (Kuku, 1995) makes it perhaps necessary to elucidaie
the relationship beiween STDs, prolactin and male infertility. Kuku (1995)
suggested that direct hormonal cvaluation and identification of paiients with
abnormal Prl should be an imponant pan of the workup of inferstile males and
females in this region, an uncommon practice at preseni

The finding of no significant difference in plasma T levels (p>0.05) in the
present study between infertile and fenilc controls discussed earlier but
significanily higher difference in BMI in infertile men than fenile controls
(p=003) suggest a defect in speniiatogenests with resuliant poor utilization of
testosterone in infertile men in the siudy. Similar findings of significantly higher
BM]1 in dyspermic ithan nonnosperniic infertile males (p=0 009) in adduion to the
observed significant reduction in sperm count pefcentage morphology and
ge motility (p>0.05) i inferule than fenile and dypcrmie than

percenia

norsnospeamic infenile men, gIves credence to this optnion. The relationship

beiween obesity and infertility is well known Testosicrone 1s an anabolic steroid

it initistes genersl body growth Tliere is thus. increase in muscle mass and
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- protein synthesis. loss sybcutancous fat and increased skeletal maturation and

mineralisation (Verdarame, 1986). Low levels of testosierone or failure in its
utilization may aflect all these functions resulting in impotence, obesity and
musular wasl]ng Most men in the STDs group (76.4%) exhibited various
degrees of dyspermia. Alemnji and Thomas (1997) observed that infection of 1he
genital tract could cause defective spermatogenesis This probably explaias the
observed significant increase of BMI in men with STDs over feiiile controls
(p-0.05)

It is probable that spesm antibodies, though present. do not have a role in
male infenility judging from the obscrvations made in this study Similarly, the
production of sperin anlibodies may not be iniluenced by STDs including ‘Siten?’
STDs like C tmchomatis Thus, the diagnosis of immunological infertility stitl
remains one of exclusion as reported by Turek and Lipshultz (1994) The
presence of immunoglobulin isotypes — IgG. IgA and tgM sperm antibodies in
blood and semen and the similarity of incidences of men with these antibodies
between this study and others (Turck and Lipshultz, 1994} is suggestive of their
possibic sole in male infertility, However, such a i10te is less obvious due to the
finding of low (<4 1%) percentage binding of these antibodies In addition, tail
binding - the most commonly observed region of sperm antibody binding «n blood

and semen, and the lack of significant diflerences of sperm antibody binding rates
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ciween infertilc men. men with STDs gnd feriile controls (>0 05) make it

“unlikely that sperm antibodies are responsible for male infenility even at
signiticant binding rates Funthermore, past Chlamydial infection implicated as a
causative factor of antibody mediated infertility was significantly higher in fertile
men than inferitle men and men with STDs (p>0.05), even when spenn antiboay
percentage binding was low in all groups. showing a fack of rclationship beiween
chlamydia IgG antibody and sperm antibodies, male infenility and gemial tract
infection

Sperm antibodies appear to be produced both systematically and locally in
the reproductive tract since similarities were demonstrated in circulating sperm
antibodics and semen sperm antibodics (p>0.05). Thus semen sperm antibodies
do not show more clinical relevance than scrum sperm antibodies This indicales
that sperm antibodies detected in eiilier sesum, seminal plasma or on spcrmatozoa
represent the sperm antibody status of the individual The absence of sigmticant
differences betwezn immunoglobulin classes in blood and semen (p>0 05) and in
IgG, igA and !gM (lesied separstely) between blood and semen (p>005) also
k of importance of one immunoglobulin class over the other. Thus,

show the lac

sperm antibody IgM can be inciuded in detection systems and either of the

4 ’ a , o ld . v "
immunoglobulin isotypes could represent the othes classes. This would minimise

the cost of testing for these antibodies. However, the low binding rates of sperm
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antibodies - make these o corvaiions difficult 1o establish and requires further

studies.

The lack of refationship betwcen sperm antibodies, STDs and male
infertility (p>005) demonstrated n this swudy is contraty to the observations of
Ekwere (1995) and others (Quesada et af.» 1968; \Witkin and Toth, 1983, Soffer et
al. 1990). Perhaps. the high incidence (44%) of agglutination observed by
Ekwere (1995) in infertile men in Nigeria nught be due to the high incidence of
bacterial and non-bacterial 17%) infection rather than sperm antibodies. Non
immunological factors such as mumps virus, bacteria and certain mycopfasma
stains can also cause agglutination and it 1snot known o what extent spermatozoa
is coated with antibodies which are not provoked by sperm antigen. [n addition,
the (requency of detecting spenn antibodies depends on mcthodology gpart fiom
patient sefection and interpretation of positive test used (Upadhyaya ¢t a/, 1984)
In this siudy a method - the immunobead sperm antibody test was used. The
advantages of this method fas out weigh the agglutination method used by Ekwere
(1995). It is immunioglobulin specific, locaiion specific. sperm region specific and
is currently, the most widely used assay system (Broderick et aol., 1989, Turek and
Lipshuliz, 1994). Hence, sperm antibodies were detected not only in blood (as

1 ' nilie ‘clinically relevant' semenin or
wa$ the case in Ekwere’s study, but also In c y s =

1 resolve the existing conflict on its contnbutton to mfentility tn males. Itis also
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study might be primarily and clinically responsible for their infertility.
Pregnancics observed af'er steroid therapy may be atiributed to improvement n
hormonal levels rather than sperm antibodies. In this siudy, no significant
differences was observed in testosterone values between fenile, infertile and
STDs (p>0.05). Sperm antibodics were not related 10 LII, FSIH, prolactin and
ttaditional semen analysis (Takahashi e a., 1992) On the other hand, STDs may
cause 8 breach in the blood-testis barrier resulting in the overwhelming
inoculations of sperm antigens thus compromising the immunc slatus of the
indivedual. Deficiency of testosicrone and cytokines may reduce the recruilment
of T suppressor/cytotoxic cells to the ‘lcaky arcas’ or alier the state of normal non
recognition of sperm antigens (Turek and Lipshuliz, 1994) Decease in T
supressor/cytotoxic cells have been observed o create conditions permissible for
the formation of awtoantibodics for sperm specific anugens (Witkin, (988, 1989)
Thus primary deliciency of teslosicrone may result in decrease of T

supressor/cytotoxic cells in conjunction with a defect in active immunosuppresion

could lesd 1o sperm antibody formation. Low testosterone and cross-reactivity of

bacteria andfor non-immunofogical factors with spennatozod in aggiutination tests

(and no1 speyen antibodies) may be responsible for the observed infertility in theie

study.
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dy carried o ir lenin.('ny, Nigeria, u similas grographical sib-region as
sudy and Fiwere's (¢ JebiMi ¢s uf.. 1988), amongs Infertile women did aor

lic inferrilty 10 the presence of speymt anbodies This is similar 0 the findings

F

in this siwdy although this siudy was on males Law e of. (1979) reposier
immunogenenc influences in men and as repared by Alexandey and Andcriam
(1987) 11 1s possible ihai infenile men in this goographical sub-region may belong
to the population of men that despite multiple exposuse 10 spesma angens arg
genelically predisposed 1o be non.immunological respondors

Sperm  antibodies, seminal ndices scminal  volume, Zinc  and
leacocytospermia, chlamydia JgG antibody, past STDs, and harmones - F'SH, LI,
Pvl and T appear to have no affect {ertiliy in this study  llowever, testwcular
fatlure appears (o be the major and pnnary cause of male infelity in this study
Similar obscrvations wese made by vther iivestigators. Testicular fadure 18 said to
be the most commonly ftivestigated 1esticular disorder (McClure. 1987, Awojobi
¢t al, 1983) Seminal characiessstics - Spenn count, pacemage motilily and
pear (o be foctors that tnfluence the fenility of males and

morphology ap

discsiminate between pathologic and nommal semen h docs show from 1hese

lindings that the cause of inferiitity may be the impairment of the spermatogenic

44 ST Ds also appear (0 contzibite to male infertitily in this study. Infecuon
0CCss
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ed infertility is common n Africa (Alemnfi and Thomas, 1997, Cates ef

‘al., 1985): Gonotrhoea and non.specific urethritis were most commonly found
STDs in this study similer to findings of Obafunwa ¢/ af.1993). The explanation
that STDs may retrograde into the testicular accessory organs leading to posl
inflammatory obstruction may account for the observed reduciion in seanunal
voiume Theobserved impairment of sperm percentage motility may be &s & resull
of alteration of spermatozoal charsclenstics by toxins secreted by STDs causing
organisms. The involvement of prolaciin in this process in unknown and requires
further investigation
The cause of infertility in the Nigerian male may be at the level of the
testes through impairment of the spermatogenic process while the contributions of

STDs 10 male infertility may be post-testicular through the impairment of sperm

function
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CHAFPTER SIX

SUMMARY AND CONCLUSIONS

Infertility 1s common In Afiica and the male role is now well recogiiscd
|{owcver, knowledge of male infertility is limited Inan attempt at elucidating this
subjcct, this present study has comgprehensively cvaluated the role of sperm
antibodies and determined the invotvement of STDs and/or othier fctors in the
pathogenesis of male infestility in Nigeria. This was done through the analysis of
hoimones, chlamydia, semen and performance of sperm antibody tests in infestile
men (normospermic and dyspermic) and men with proven STDs, and compared
with festilc controls using appropnate statistical tests. Currently the most widely
used assay system for the detection of sperm antibodies-immunobcad binding
technique was used. By this lechinque, sperm bound antibody i1sotype, location,
region of binding and propostion were accuialely assessed Thus. 1gG, IgA and
1gM sperm antibodies were observed on either head, tail. tail tip or on the cntire
sperm on spcimatozoa, in seminal piasma and blood plasma

Thus, the contnibutions of this present study 10 knowledge in the area of mate
infertiliiy arc -
1) Sperm antibody isotypes-1gG, 1gA and IgM and sperm antibody locations-
sperm cell, seminal plasma and blood plasma are all retevant when screening
for sperm anuibodies 1gG: IgA and 1gM sperm antibodies were demonstrated
in blood plasma and scmen in fentile, infertile and STDs groups. Binding

propoitions of 1gG wesc similar to those of IgA and 1gM in blood plasma,
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seminal plasma and on spcematozoa. |gG binding proportion in blood plasma

were similar to those of seminal plasma and spermatozoa Observations made
on IgA and Igh1 were not diflerent from those oflgG

Sperm antibodics may not eontiibute to infertility in males Tail binding was
observed as the most prominent region of binding of sperm antibodics ¢n test
groups and controls is sa:d to only weakly affect sperm-cervical mucus
interactions. |n addition, the maximum of sperm antibody perccntage binding
of 4.1% observed in atl antibody isotypes in blood plasma and semen in
fcrtile, :nferuile and STDs groups is far too low to affect fertility in males
Furthermore, comparisons of blood plasma spcimm anubodies showed no
significant differences between inferttle men, men with STDs and fertile men
(p>00S). Similar findings were obtained in seminal plasma and on
spermatozoa

Chlamydial infection is prevaicnt in society but may be abscnt in men

presently attending STDs clinics duc to its “silent’ naturc. Chlamydia anugen

was observed absent in &l! groups and the percentage of men wath chiamydial
seropositivity was high (80%, 433%, 33 3% in (crtile, infentiic and STDs

groups respecisvely)

4) Past chiamydsal infection may not be related to male inferulity or sperm
antibodies Chlamydial 1gG antibody indicaiing past chtamydial infection was

found ligher ¢n fenile than infertile or STDs groups. Moreover, low binding

rates of sperm antibodies were observed in all groups
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6)

)

8)

9)
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Past and successhilly treated STDs without complicalions arc probably not

lixely to cause male infertility but appea:s to be a risk factor in contacting
STDs Comparisons of past history of STDs between infectile and fertile men
did not shaw any significant difYerence (p>0.05) However, proporiion of men
with past history of STDs was significantly lower in festile than STDs groups
{p<0.05),

Gonorrhoea aml NSU arc still prevaleni in our society and were the major
infections in men attending the STDs ciinic in this study. STTis appear to
effect fertility by impairing seminal volume and percentage motiiity

Seminal analysis may be a more objective methad of assessing male
infeniility. Sperm count, percentage motility and percentagc morphology
appcar to discriminate between pathologic and normai scmen. Thus, the cause
of infertilily appcar to be tesiicular through ihe impairmment of
spermaiogenesis while the conisibution of STDs 1o infertlity may be post
testicular through the impairmeni of speevas function

Leukocytospcrmia and seminal 2inc are not related to infection or infertility
since they did not show any significant differences in comparisons between
infertile men, men with STDs and fertile controls (p>0 05)

Hormona! abnormalities may not be a major contributor to male infestility as
no ssgnificant differences (p>0.05) were abserved in FSH, LEL, Petand T in all
groups tesed Similar findings were demonstrated 1n all these hornones
(p>Q 05) except in Prl (p<0 05) in comparisons between men with STDs and

fertile controls (p>0 05). The reason for this is noi clear Hence, further

studies are required in this respect
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Obesity appeass relaied to male infenility since BMI in infertile and STDs
groups were significantly higher than controis (p<0 05) snd STDs group
~ showed significant dyspermia (76 4%).

In conclusion, sperm antibodies are present bul may not be o faclor of
infectitity 1n Nigenan males Sperm-count, percentage motility and perccntage
mosphology slill appear 10 be objective indices that discriminate betveen normal
and pathological semen. STDs may affect male infeitility by inteifering with

seminal volume and motility
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