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Summary

The present study was focusing on the effect of seminal fluid infection on
sperm functions and fertilizing capacity of mouse spermatozoa. Two kinds of
bacteria were isolated from seminal fluid of 14 infertile patients (23-51 years)
during their attendance at the Institute of Embryo Research and Infertility
Treatment involves Staphylococcus aureus (Staph. aureus) and Escherichia coli
(E. coli), which were identified by biochemical tests and APl systems. On the
present project, the virulence effects of these two kinds of bacteria and their
culture filtrates at viable number 3, 6, 12, 24, 36 and 48 X10° cell/ml were
analyzed on the mouse sperm function tests involving sperm concentration,
percentage of sperm motility, percentage of progressive motile spermatozoa,
percentage of abnormal sperm morphology, percentage of sperm agglutination
and percentage of in vitro fertilization at zero time and after 30 and 60 minutes
of bacterial or culture filtrates incubation.

The results showed that E coli infection had highly harmful effects on most
of the spermatozoa parameters studied of mouse spermatozoa than Staph aureus.
E. coli was significantly (P<0.05) reduced the motility of mouse spermatozoa
after 30 minutes of incubation with the count 6X10° cell/ml, meanwhile Staph
aureus begin its negative effect at the count 24X 10° cell/ml after 30 minutes of
incubation. The percentages of abnormal sperm morphology and sperm
agglutination were significantly (P<0.05) affected by E. coli at bacterial count
36X10° cell/ml after 30 minutes of incubation and mouse spermatozoa were
destroyed in average 40% after 60 minutes of incubation, meanwhile Staph.
aureus had no effects on these two parameters. The present investigation
showed that the percentage of the IVF outcomes was significantly (P<0.05)
reduced in the presence of E. coli at al counts and after any time of incubation,

in contrast, the spermatozoa incubated with Staph. aureus showed a reduced




ability for IVF till the bacterial concentration 24X10° cell/ml after 30 minutes of
incubation. Culture filtrates of E. coli and Staph. aureus had lower effects on
mouse sperm function tests than its living cells. Culture filtrates of E. coli
developed its negative effectiveness significantly (P<0.05) on the percentage of
sperm motility at the count 24X10° cell/ml after 30 minutes of incubation.

Meanwhile, the culture filtrates of Staph. aureus at a count of 48X10° cell/m

reduced the percentage of sperm motility significantly (P<0.05). The
percentages of abnormal sperm morphology and sperm agglutination were
significantly (P<0.05) affected by E. coli culture filtrates at count 36 and 48 X
10° cell/ml after 30 minutes of incubation while Staph. aureus had no effect on
both parameters.

Spermatozoa which were incubated for 30 min. with culture filtrates of E.
coli significantly (P<0.05) reduced the percentage of IVF at the counts 3 and 6
X 10° cell/ml to 12.50% and 27.77%: respectively, whereas, the fertilizing
capability of spermatozoa incubated for 60 min with Saph. aureus culture
filtrates were 37.5% and 17.64% at the counts 36 and 48 X10° cell/ml after 60
minutes of co-incubation.

In conclusion, bacterial infections of seminal fluid have serious and harmful

effects on sperm functions and fertilizing capability of mouse spermatozoa.
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Chapter One
I ntroducti on

1-1 Introduction
Infertility is a world wide public health problem that affect couples in

reproductive age. However, between 15% and 20% of couples around the world
have difficulty conceiving a child at some point in their lives(Int. 10), thus
affecting 50 to 80 million people (Gregoriou et al., 1998). It is primarily a male
factor is considered in 40% of infertile couples and in an additional 20% it isa
combination of male and female factors (Int. 10). Male infertility factors are
numerous but according to a study achieved by Khalili et al (2000), bacteria
infections could be considered as one of the most important male infertility
factors, it represents approximately 10% of all male infertility problems.

It is generally accepted that one of the potentially correctable causes of
male infertility is symptomatic and asymptomatic infection of the male
urogenital tract (Weidner et al., 1991). Male genital tract infection may lead to
deterioration of spermatogenesis, impairment of sperm function and / or
obstruction of the seminal tract (Keck et al., 1998). Pathogenic microorganisms
represent a high percentage in semina fluid Saphylococcus aureus and
Escherichia coli bacteria represented approximately 58.6% of it. Therefore,
pathogenic E.coli and Staph.aureus bacteria could be considered as an important
pathogenic bacteria due to their widely virulence factors and their spacious to
spread. E. coli and Staph. aureus could be interfere with sperm motility,
viability, normality, agglutination, sperm-egg interactions and fertilization in

vivo or invitro (Liu et al., 2002).
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Aims of the study:
1- To investigate the effect of different counts of E. coli (as gram

negative) and Staph. aureus (as gram positive) and its culture filtrates
on sperm function tests of mouse spermatozoa after different periods of
incubation.

2- To assess the effect of co-incubation of these two bacteria and thies

culture filtrates on successful rate of in vitro fertilization
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Literature Review




Chapter Two
trterature Review

2.1 Infertility

Infertility is the inability to achieve pregnancftex 12 month or more of
regular unprotected intercourse with the same partRizzorno and Murray,
1993).

Sherins (1995) stated that infertility is considepeimary when it develops
in a woman who had never been pregnant and segomdean it develops in
woman who has had one or more pregnancies. Mu@@97) reported that
approximately 15-20% of couples attempting to ashigregnancy are unable to
do so; however, in 60% of all couples experiendirfgrtility, a male factor is
involved in 40% of the couples and in an additiorZdl represented a
combination of male and female factors (Int. 10).

Kretser (2001) showed that, several important factwe known to affect
fertility. They include age, nutrition, environmeokidants, sexually transmitted
diseases, smoking, alcohol , drug use, and stRasisenstein and Brannigan
(2005) pointed out that the impact of sexually sraitted disease or the
reproductive tract infections are frequently thasmaof secondary infertility. In
both male and female, microbial and viral infecicare important causes of
infertility.

Historically, infertile couples focusegmtimarily on conditions of the
female. Murray (1997) believed that in about onedtbf the cases of infertility,
it is the man who is responsible; in another om&ltlboth male and female are
responsible. Over 50% of men have a wide causasatd factor infertility (Int.
10). These factors include varicoceles, hypogomadiantisperm antibody,
hormonal abnormalities, seminal fluid abnormalitieductal blockage,
infections, life style factors, medications, canagnetic disorders, low sperm
count, incompatibility of the hasband semen towife cervical mucous and the

inability of the sperm to bind probably to the eggxually transmitted diseases
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and difficulties with erection and ejaculation retrograde ejaculation (Ankrom
et al., 2000).

Ankrom and his coworkers (1998) concluded thagctibns are one of the
most important male infertility factors. they foutitat approximately 10% of
male infertility has a variety of microorganismdeict their urogenital tract

system.

2.2 Micraobial Infection and Male Infertility:-

Bacterial and viral infections of thengal tract are important etiological
factors for male infertility (WHO, 1992). Differenkinds of microbes can be
isolated from seminal fluid and male reproductiystem which might play an
important role in male infertility involvin@taphs aureus, Staph saprophyticus,
Neisseria gonorrhea, Mycobacterium tuberculoses, Salmonella, Clostridia, E.
coli, Klebsiella pneumonia, Pseudomonas aeruginosa , Chlamydia trachomatis.
And diseases Mump3uberculosis, Brucellosi$&sonorrheaTyphoid, Influenza

and small pox

2.2.1 ESCHERICHIA

The genusEscherichia is originally described and named by Theodore
Escherich in 1885 as the bacterium coli communeerlait was named
Escherichia coli, heading the bacterial family Enterobacteriacefedére,
2002). However, this family is among the most intaont bacterial families in
the field of medicine and therapy in which a numisegenera (e.gsalmonella,
Shigilla and Yersinia) are considered as human intestinal pathogeraygiS
and Whitt, 1994).
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2.2.1.1 Morphological, Cultural and Biochemical Characteristics of
Escherichia coli

Escherichia coli is a short, straight gram-negative bacillus, nporsqg,
usually motile with flagella, it occurs singly, an pairs in rapidly growing
liquid cultures, it is often have capsule or mi@psule and a few strains
produce a profuse polysaccharide slime (Todare,2R0G is facultative
anaerobic, capable of fermentative and respiratogyabolism. It grows on
optimum temperature of 37°C on a wide range of Engplture media and on
simple synthetic media (Slayers and Whitt, 1994hdé&f anaerobic growth
conditions E. coli requires carbohydrates, it ferments glucose tayate which
Is converted into lactic, acetic and formic acit#a¢oneet al., 1981).E. coli
colonies are usually circular and smooth with atireredge, some strains,
particularly those isolated from patient with cgcfibrosis, produce mucoid
colonies (CFSAN, 2002).

Pathogenidescherichia coli have the ability to produce-haemolysin in
erythrocyte containing media, and other strainsdpce a cell-associatefh
haemolysin that may be released when the celllysed (Smith, 1963).

2.2.1.2 Pathogenicity of Escherichia coli

For more than half a century after its discové&ygoli was thought as the
major commensal in faeces and it was regarded asndhaonly low
pathogenicity. This view changed progressively wigcognition of the
complexity of the faecal flora and the variety apesrficially similar intestinal
infections due tde. coli (Smith, 1963).

The disease resulted from infection wiEhcoli may be classified into two
groups, specific infections and non-specific inf@es. Specific infections are
those in which colonization of mucosal surfacensasential preliminary event
and in which the principle signs and symptoms stdse are related to the site

for colonization, i.e. urinary tract infection. $nich infection, colonization alone
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Is not sufficient to cause disease which resultenfthe subsequent action of
other virulence factors and mechanisms (Sussm&®)20

Non-specific infections differ from the previouspg; in which the main
signs and symptoms are not related to a site obsalcolonization. Thus, non-
specific infections may result from the direct @nination of wound or the
peritoneal space during surgery, or they may rdsu secondary spread from
of a specific infection i.e. sepicaemia following wainary tract infection
(Maslowet al., 1993).

Todare (2002) mentioned th& coli is responsible for three types of
infections in human: urinary tract infection (UTIpeonatal meningitis and
intestinal diseases (Gastroenteritis). A recerdistiby many scientists showed
thatE. coli appear to be the bacteria that most frequentlgesmthe genital tract
infection (GTI) which has been defined by the pneseof leukocytes and
pathologicalE. coli in culture semen of infertile men (Sanocka-Moaiejka et
al., 2005).

Auroux (1988) suggested that coli have direct effect on spermatozoa by
diminished their motility, morphology and their biyi fertilize and indirect
affects as thak. coli infection could change the constituent and qualibf the
seminal fluid. Marcust al., (1995) pointed out th&t. coli is an important agent
which cause urinary tract and sexually transmiitéeictions (STI).

In a study by Galdiret al. (1988), the lipopolysaccharide (LPS), porins,
and peptidoglycan fragments have been reported etotogic for human
spermatozoa and may lead to reduced fertility erilgly. Sokkaret al. (2003)
reported thaE. coli endotoxin have a pathological effect on spermatozo

2.2.1.3 Virulence Factor s of Escherichia coli
A number of virulence factors have been identified. coli and others
probably remain to be discovered. Many investigatdhought that the

pathogenetic processes that operate in a givectiafealways involve more



Chapter Two
trterature Review

than one virulence factor usually interact in smptex manner (Siitonee al.,
1993).
Todare (2002) summarized the virulence determinahtsarious strains
of pathogenic. coli as following:
a-Adhesins
CFA 1/ 1l, Type 1 fimbriae, P fimbriae, S fimbriamtimin (non-fimbrial

adhesin)

b-Invasins
Hemolysin, siderophores and siderophores uptakeersgs shigella-like

"Invasions" for intracellular invasion and spread.

c-Motility / Chemotaxis
Flagella

d-Toxins

LT toxin, ST toxin, shigella-like toxin, cytotoxinEndotoxin ~ (LPS).

e-Antiphagocytic Surface Properties

Capsules, K antigens, LPS.

f-Defense against Serum Bactericidal Reactions

LPS, K antigens.

g-Defense against | mmune Responses

Capsules, K antigens, LPS, Antigenic Variation.

h-Genetic Attribution
Genetic exchange by transduction and conjugatmmstnissible plasmids,

R factors and drug resistance plasmids, toxin @heéra/irulence plasmids.
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2.2.1.3.1 Colonization of Escherichia coli

Bacterial pathogens must first be able to colorameappropriate target
tissue of the host (Beachey, 1981; Beachey et al., 1988). Colonization begins
with the specific attachment of the bacterium toefgors expressed by forming
lining of the mucosa (Wizemaret al., 1999). Attachment is often mediated by
adhsin proteins: i.e. bacterial lectin and the chylrate recognizing protein
(Geme, 1997; Jenkinson and Lamont, 1997).

2.2.1.3.2 Adhesions of Escherichia coli

Adhesins expressed on the microbial surface helate the tissue tropism
of invading bacteria and can modulate host celpoases to infectiork. coli
assemble adhesions on their surface as monomesimpke oligomers, or as
supermolecular fibers called fimbriae or pili (Hyukknet al., 1985). One of the
best understood mechanisms of bacterial adhersnatachment mediated by
cell surface structure called pili or fimbriae. nae are long, flexible
structures that extend outward from the bactetigbse ofE. coli and allow for
contact between the bacterium and the host celtgHnet al., 1993).

2.2.1.3.3 Escherichia coli Toxins

Toxins are mechanisms for gaining accesmtwronment in our bodies
and to the nutrients sequestered within them, éeasing these nutrients in
usable form, and for moving toxins and nutrientn&w hosts when they are
expandedE. coli bacteria have the ability to injure the host bglltwo kind of

toxins the endotoxin (Lipopolysaccharide) and exioto

2.2.1.3.3.1 Escherichia coli endotoxins (Lipopolysaccharides)
Endotoxin is an integral component of thang-negative outer membrane
that plays an essential structural role in cellglarvival and division. Its toxic

activity is minimal during normal bacterial growéimd there is no significant
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toxin release into the surrounding environment. poeer of this kind of toxin
Is seen when endotoxin is released by cell lysid,the lipid A protin stimulates
a massive immune response resulting in septic shuakis often fatal to the
host (Sousa. 2003). @rskov and his co-work&@37) described the components
of E. coli lipopolysaccharides as:
a- Lipid A: inserted into the outer membrane of the cell dmsl it
attached to the oligosaccharide.
b- The core oligosaccharide: attached to the later part and exposed to
the environment is the outer most part of the md&c

C- The polysaccharide side chains.

Endotoxins are directly involved in the genesigdisiease symptoms that
range from fever of one extreme to the potentifdiyed endotoxic shock of
septicemiaat the other (Morrison and Ryan, 1992; Levine et al., 1993).

2.2.1.3.3.2 Escherichia coli Exotoxins

Exotoxin may be described as secreted proteins evbits of action is some
distance from the site of infection, and which éxkeir specific effects at low
concentrations often by enzymatic activitiestofcoli. The major exotoxin are
those that cause damage to the cell membrane &mdherst cells and exert their

toxic activities against intracellular targets(Saua003).

2.2.2 Staphylococcus

Saphylococcus is one of the most important genus in the family
Saphylococcaceae which includes three lesser known genefzamella,
Micrococcus and Salinicoccus. In 1878, Koch was the first who recognized it
and then after two years Pasteur cultivated itiguid media (Easman and
Adlam, 1983). Humphregt al (1997) mentioned that, in 1882 Ogsteen was

introduced the nam&aphylococcus (Greek staphyle means bunch of grapes,
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coccus means berry) now used as the genus namaegi@up of gram positive
cocci. Todare (2005) stated that, “Although theugiaphylococcus comprises
30 species, onlg@aphylococcus aureus and Staphs epidermides are significant

in their interaction with humans”.

2.2.2.1 Morphological, Cultural and Biochemical Characteristic of
Staphylococcus aureus

Saphylococci are gram-positive bacteria that found in microscqairs,
cubic and clusters resembling groups due to itsnmamf dividing in two
planes. It is perfectly spherical cells about 1 pm diameter. These
microorganisms are non-motile, non-spore formingu{kshanket al., 1975),
they can grow on solid media at 30-37°C and fornaingular colonies, two to
three millimeter in diameter with a smooth shinyface after 24 hours of
incubation (Easman and Adlam, 1983). Archer (198€3cribed tha&aphs
aureus forms a fairly large yellow colony on a rich mediulue to the presence
of triterpenoid carotenoids or its derivatives whiwere located in the cell
membrane.

Saph aureusis often heamoloytic on blood agar, facultativeaaohes that
grow by aerobic respiration or by fermentation gieg) principally lactic acid. It
IS catalase-positive but oxidase negative, can groavtemperature of 15-45°C
and in NaCl concentration as high as 15% (Weathetadl., 1996). It is
mannitol fermenting andi-hemolytic on blood agar, producing coagulase
enzyme (Todar, 2005).

2.2.2.2 Pathogenicity of Staphylococcus aureus:

Since the beginning of twentieth centu8aphylococcus aureus has been
recognized as one of the most important human pati® (Archer, 1996).
Milish (1992) concluded th&kaph aureusis an opportunistic bacterial pathogen
responsible for a diverse supportive (pus-formimggctions and toxinoses in

human. It causes superficial skin lesions suchods,styes and furunculosis, as
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well as more serious infections (pneumonia, mastihlebitis, meningitis) and
deep-seated infections (osteomyelitis and endats)di

Lowy (1998) reported thaBtaph aureus is a major cause of hospital
acquired (nosocomial) infections of surgical wouiatsl infections associated
with indwelling medical devices. It causes food soming by releasing
enterotoxins into the blood stream. It also causesichopneumonia, post-
influenzal secondary infection, lymphangitis, lynaglentis, bacteremia, and
invading the kidney, liver and lung as secondarsnglecations of infection.
Bone-joint infections some times occur as a resuftaph aureus infection.

Dayet al. (2002) summarized th&aph aureus is a major cause of severe
infection in humans and yet is carried without syonms by a large, proposition
of the population occurring t&aphylococcus aureus responsible of urinary
tract infection, acute and chronic bacterial priagsanfection.

Meyer et al. (1980) discovered that the metabolic products of

Staphylococcus aureus have pathogenic effects on bull semen.

2.2.2.3 Virulence Factors of Staph aureus:

Saph aureus expresses many cell surface-associated extraaeflttors.
Some of which contribute to the ability of the angan to overcome the body's
defenses and to invade, survive in and colonizetigse (Konemaret al.,
1992).

Several bacterial components and secreted produetsuggested to affect

the pathogenesis &aph aureus infection, which are:

2.2.2.3.1 Surface Adherence Proteins:

Staph aureus cells express on their surface proteins that ptemo
attachment to host proteins such as laminin andbrigctin (Aly and Levit,
1987; Todare, 2005).

11



Chapter Two
trterature Review

2.2.2.3.2 Invasins Proteinsand Toxins:
The invasion of host tissues &aphylococci apparently involves the
production of a huge array of extracellular praseamd toxins. These are:
a) a-toxin (a-hemolysin) is the best characterized and most potent
membrane-damaging toxin 8faphylococcus aureus
b) p-toxin is a sphingomyelinase which damages membranesirri¢his
lipid.
C) o-toxin is a very small peptic toxin produced by most ssanf Staph.
aureus.
d) y-toxin and leukocidin is a multicomponent protein toxins produced as
separate components which act together to damagdraees.
e) Membrane-Damaging Toxins That lyses eukaryotic cell membranes i.e.
Leukocidin (Todar, 2005).
f) Exotoxins that damage host tissues or otherwise provoke ®ymng of

disease. i.e. enterotoxins (Todare, 2005).

2.2.2.3.3 Surface Factors and Enzymes

a-Capsule

Expresses a surface polysaccharide of either serddyor 8. Saph
aureus strains isolated from infections express high Ievef the
polysaccharide capsules which enhance microbialence by rendering the
bacterium resistant to phagocytosis in the absehcemplement resulting in
bacterial persistence of infected host blood stré@iRiordan and Lee,
2004).

b-Protein A:

Protein A is a surface protein @&aph. aureus which binds IgG
molecules by their Fc region. In seruBtgph. aureus disrupts opsonization
and phagocytosis by the wrong binding orientatidnptein A to IgG
molecules (Deisenhofer, 1981).
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c-Catalase

This enzyme plays a major role in protection of tlaeterial cells from
the poisonous action of hydrogen peroxide by breaki to hydrogen and
oxygen (Konemast al., 1992).

d- Coagulase

Coagulase is an extracellular protein which birdprbthrumbin in the
host to form a complex called staphylothrombin. ldeger, Saph. aureus
could protect themselves from phagocytic and immdefenses by causing
localized clotting ( Harley and Prescott, 1993).

2.3 Seminal Tract Infections

Acute and chronic infections of the genital tradynplay a contributing
role in male factor infertility. Various infectiousmechanisms may impair
fertility such as deterioration of spermatogendsmpairment of sperm function
and obstruction of the seminal tract (Bar-Chama Bedh, 1993; Purvis and
Christiansen, 1996).

According to the World Health Organization (WHO,929 definition of
seminal tract infections, the parameters that clamgig the seminal fluid is
infected are ; significant bacteriospermit0® (bacteria /ml ejaculate); detection
of Neisseria gonorrhoeae, Chlamydia trachomatis, Ureaplasma urealyticum;
significant leukocytospermia> 10° (peroxidase positive leukocytes /ml

ejaculate).

2.4 Geneto urinary Tract Infections

It is generally known that urine and semen havéglrthe same pathway
to the outside of body. Because the urinary systechreproductive system are
closely related to each others, any infection enuhnary system can inter to the
reproductive system and causing problems with liigrt{Ohi et al., 1992).
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Tollon et al (1997) noticed that semen infections or bactegasia is
frequently associated with urinary tract infectiphs believed that symptomatic
urinary tract infection (UTI) is the main causeirfiertility in men. As reported
by WHO (1993), the urogenital tract infection i€ timfection source of testes,

epididymis, prostate gland, seminal vesicles, adadd urethra.

2.4.1 Testicular Infection

Testes are a pair of oval-shaped glands which pedl spermatozoa and
the male hormones which are responsible for therslry sex characteristics
of the male. Testes are lied in a cap-like strectalled scrotum which keep the
testes of a temperature about 2-3°C below the textye of the internal organs
(Int. 9).

Testes could be infected and produce many comgitat The infection
and inflammation of testis, usually affects theaadnt epididymis. Acute
infection of the testis is called orchitis which ®evere infection and
inflammation of the testis(Richard, 1999). Orchitiay leads to infertility or
endocrine disturbance or both. The two major digtishing etiologies of
orchitis are blood-borne bacterial infection andaaliinfection. The most
bacterial pathogens ake coli, Klebsiella pneumonia, Pseudomonas aeruginosa,
Mycobacterium tuberculosis, Brucella, Niseria gonorrhea and diseases
Typhoid, Influenza, Mumps and small pox as a virdections can cause
testicular atrophy (Hargreawetal., 1998).

Because the testis possesses a relatively higbtioferesistance, orchitis
rare without an initial epididymitis, therefore I@gal orchitis is usually
secondary to bacterial involvement of the epididignirestes infection could be
occurred as a complicated epididymitis resultingemere entire testes infection
and pus forming, thus testes may need to be slisgdrained (Osegbe. 1992).

If the infectious process causes deteriorationhan lilood- testis barrier,

this may led to significant formation of sperm aotiies which can be detected
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in serum and seminal plasma (Jaretwal., 1990). In many cases, testicular
infections are due to bacterial spreads from uyisgstem. In men over 50 years
of age, infection may have spread from infectedhaurivhile in younger men
urethral infection may be the cause. If the bladues infection, the testicular
infection can certainly occur. Sexually transmittefiections such ashlamydia
are common causes of urethral infection which m&so aause orchitis.
Hargreaveet al. (1998) reported that infections from other paftthe body can,
rarely, travel in the blood to the testes e.g. tablesis symptoms were usually
develop quickly after 50 days from the infectidime testis swelling, scrotum
enlarged painful, fever, headache, and nausea. ddamg complications
developed without testicles treatment, destructiand destroying of
seminiferous tubules could be occurring.

Patients with epididymo-orchitis have chronic infil@atory changes in the
seminiferous tubule which expected to disrupt therntral process of
spermatogenesis and cause hypospermatogenesigaantatogenic arrest(Joly-
Guillo and Lasry. 1999; Int 8). According to a study in 1999 by Ludwing and his
co-workers genital tract infection affect spermatogenesis apdrm function
resulting in reducing fertility. Ureaplasma urdalym which was isolated from
testicular biopsy specimens have a critical abilty interfere with
spermatogenesis. It has been shown that in up%e @Qhe patient with acute

orchitis is at least the spermatogenesis tempptarpaired (Berger 1984).

2.4.2 Epididymis I nfection

Epididymis is the organ of ejaculation and matwabf the spermatozoa it
runs down the middle of the back of the testis frtop to bottom. Each
epididymis is a long tube with 6 meters in lendthttare tightly coiled to form a
comma- shaped organ located along the superiompastérior margins of the

testis (Steren and Lowe, 1997). Its function isday the sperm from the testes
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to the vas deferens, which is the muscular tubeddwaies the sperm (Scott and
Giblbert. 2004).

The epididymis its more susceptible to infectioartfother structures in
the scrotum and this infection is called epididymifint 5). Infection can
subsequently lead to scare tissue which can blbeksperm from moving
through the testis (Makferlane, 2005). Most caskemdidymitis are from
sexually transmitted diseases in men who are lems 40 years. Other causes
include especially in patients with sarcoidosisidetiosis and leprosy which can
result in epididymal blockage (Dohle, 2003). In nweimo are older than forty,
the most common organisms to cause epididymitiskareoli (Makfarlane,
2005).

Intestinal bacteria such &S coli most often cause epididymitis, where
they travel from an infected site to the bladdes@me other site in the urinary
tract (Vikram and Dogar. 2004). Joly-Guillo and tya$1999) mentioned that in
older men with larger prostates, there is oftenemaine left in the bladder at
the end of urination. This allows the bacteria tovg and then the bacteria can
move back words through the genital tract and cabseinfection of the
epididymis. Recently, Scott and Giblaé004) discovered that epididymitis
may develop after surgery or a diagnostic test thablves the bladder or
urethra. In these cases, the infection is usuallysed by intestinal bacteria that
have entered the urethra or bladder, either duhegprocedure or through the
catheter. Rarely, epididymitis can occur when atesyg infection spreads
through the blood stream and moves to the epidislymternet 8).

Scott and Giblbert. (2004) showed that the compbeoaof epididymis are
as follows:-

I- Chronic epididymitis which lead to ejaculatoryad obstraction and

failure of sperm aspiration from the epididymitis.

lI- Infraction, abscesses and atrophy
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It was certified that ejaculatory duct obstructiena common cause of
male infertility and infection are present in ade22-50% of those men (Dohle,
2003). Fever, burning with the urination, urgenayation, urination frequency
small amount, intense pain in the scrotum and dpidis swollen are the
symptoms of epididymitis (Int 5). Patients with chic epididymitis may be
having a chronic discomfort of varying degreesha &pididymis and scrotum.
It may be very hard to treat, through with timemay distroy itself. In sever
cases where everything else has been tried, anceviéeility is no longer an

iIssue the epididymis may need to be surgically reddInternet 5).

2.4.3 Male Accessory Glands Infection

Male reproductive system consists of important psgaalled male
accessory genital glands which are complex of tiéerent structures: seminal
vesicles; prostate gland; and the bulb urethraldgaThese glands secrete fluids
that enter the urethra(Richard, 2003). In gendtalyas reported that male
accessory glands may invaded and infected, andnidna gland exposed to
infection is the prostate. Prostatitis is an infactor inflammation of the
prostate gland that represents as several syndneitiegarying clinical features
(Krause, 1992).

In meeting of National Institute of Diabetes andy&itive and Kidney
disease (NIDDK) it has been classified prostatdis new classification system

focuses on the clinical and diagnostic problem&¢kiel. 1998) as follows :

2.4.3.1 AcuteBacterial Prostatitis (ABP)

The acute bacterial prostatitis occurs from ascendirethral infection or
from reflex of infected urine into the prostate lmyth (Bergeret al., 1997).
Lipsky (1999) reported thdi. coli is the most common cause of acute bacterial
prostatitis, patient with acute bacterial prostatiave a lower back pain, fever,

urinary urgency, warm tender and enlarged progEeegeret al., 1997).
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2.4.3.2 Chronic Bacterial Prostatitis (CBP)

The chronic bacterial prostatitis is recurrent atifen of the prostate having
the same causative organisms of acute bacteriatatitis, usually resulted from
partial blockage of the male urinary tract, suobhckhge promote the harboring
of bacteria from natural immune mechanisms and ca¢idins from getting to
the site (Zermanret al, 1999). Patient with CBP showed mild symptoms
compared with these of (ABP), including prineal dod abdominal pain, and
dysuria (Tanneet al., 1999).

2.4.3.3 Chronic Non-Bacterial Prostatitis (CNBP)

Chronic non-bacterial prostatitis or pelvic paimggome (PPS), is the
most common form of prostatitis with symptom simita those of chronic
bacterial prostatitis, usually cased by infectioge@s such as fungi,
Mycoplasma or viruses (Tannest al., 1999).

With a new molecular biology methods (DNA analysidarvi (2000)
isolated unusual bacterial strains from all senmeh@ine specimens of type Il
prostatitis (NBP) includingPaeribacillus species,Proteobacterium species,
Flavobacterium, unculturedEubacterium and Bradyrhizobium species which

have no symptoms .

2.4.3.4 Asymptomatic Inflammatory Prostatitis (Al P)

The Asymptomatic Inflammatory Prostatitis is a patis infection with no
subjective symptoms and it detected either by ptesbiopsy, the presence of
WBCs in expressed prostatic secretions or sememglevaluation for other
disorders (Nickel, 1998).

Prostate problems can contribute to infertilitywo possible causes:-

1- Any condition that prevent seminal fluid from reaah the

unfertilized egg within the body of female partner

2- some defects in the quality of the seminal fluidd asperm it

contain (Weidneet al., 1999).
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Lipsky (1999) believed that infections of the padstcan cause swelling
and block of the ejaculatory duct preventing spegtis from being ejaculate
and causing male oligospermia. Dohle (2003) has eved that chronic
bacterial prostatitis scarring of the prostatic apaculatory ducts resulting in
low volume ejaculate with low fructose. The saméau pointed out that the
ejaculatory duct obstruction is a common causeaénmfertility and infections
are present in at least in 22-50% of these merithéumore, David (2004) stated
" since the ejaculatory duct passes through thetat® gland, infections of the
prostate can cause inflammatory cells to pass tikoejaculate, which may
damage the sperm". However, the most common eta@dbgauses of bacterial
prostatitis are gram negative pathogens, predorijnatrains ofE. coli which
have been identified in 65-80% of acute and chrbanterial prostatic infection
that affected both sperm structure and motility (Weret al., 1991), the same
author mentioned thaPseudomonas aeruginosa, Serretia, Klebsiella and
Enterobacter aerogenes have been isolated in 10-15% of infertile progati
patients. Regarding to the role of gram positivet(@®) pathogendnterococci
may cause bacterial prostatitis and associated vatlurrent urinary tract
infections (UTI), other G +ve bacteria &aph aureus, Staph saprophyticus,
Neisseria gonorrhea, Mycobacterium tubercul oses, Salmonella, Clostridia have
been isolated from seminal fluiBerger, 1997, Weidner, 1999). However,
Ludwing and his colleagues (1999) discovered thdte tHuman
Immunodeficiency Virus (HIV) infection and Acquiretmmunodeficiency
Disease (AIDs) may lead to an increase in bactérah of prostatitis and to an
increasing in uncommon pathogens. Currently, theluement of the seminal
vesicles in bacterial prostatitis is probably vEgquent (Hermabessiere, 1989).
Seminal vesicles may obstruction as a complicatingfection (Hafez, 1977).

Hermabessiere (1989) showed that because of thstapgoand seminal
vesicles contribute the majority of seminal flgabout 70%) , blockage at this

level will reduce the volume of ejaculate. Donovamd Lipshultz (1988)
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suggested that prostate and seminal vesicles neytaé composition of their

fluids and consequently impair sperm fertilizingaaity.

2.4.4 Urethral Infection:

Urethra is part of urinary system. Since urethraisinique reciprocal
structure between the urinary and genital systésgfection considered to be
an important matter for both urinary and reprodieesystems health (Schiefer,
1998). Urithritis means an inflammation of urethcaused by microbial
infection (Schiefer, 1986). Infectious causes ddtluritis are mainly sexually
transmitted as gonococcal urithritis (GU), i.e. doanfections withNeisseria
gonorrhea or non gonococcal urithritis (NGU) i.e. due to dafions with
Chlamydia trachomatis, Ureaplasma urealyticum, Mycoplasma hominis (Ness
etal., 1997; Trum et al., 1998).

Nesset al. (1997) summarized that urithrits may be assodiatgh other
infectious syndromes such as epididymitis, orchptisstatitis or urinary tract
infection (UTI). Trumet al. (1998) noticed that the presence of leukocyto
spermia in patients with urethritis is caused byedtion of Neisseria
gonorrhoeae. It was mentioned that the lesion in the postasrethra in the area
of the vermonotanum can lead to ejaculatory distacke (WHQ 1993; Purvis
and Christiansen, 1995). According to a study byi$g2004), urithritis has

been claimed to impair male fertility.

2.5 Seminal Fluid Infection

Seminal fluid or semen is a slightly alkaline vigsamixture of sperm cells
and fluids secretions from each organ in the mgbeaductive tract. It is usually
white or grey but can occasionally appear yellowiBkean, 2000). The sperm
cells account for only 1-2 percent of the semenuna, while the other
percentages are: 3% produced from epididymis, 46-8froduced by the
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seminal vesicles, 13-33% produced from prostatacdgknd from bulburethral
and urethral gland 2-5% (William, 2003).

The purpose of semen is purely for reproductianfutction as a vehicle
to carry the spermatozoa into the female reprodoctract, so male fertility
could be reduces by infection of the seminal fl(ieéan, 2000). Hafez, (1977)
suggested that seminal fluid which passes throungh urethra is routinely
contaminated with bacteria that colonize this atbarefore, the urogenital
infection could be reduce male fertility. Hilliené Rabe( 1990) isolated 113
aerobes and 74 anaerobes bacteria, and one yaasBé of 37 semen samples,
this includes: Saphylococci; Viridans  streptococci;  Diphtheriods,
Peptostreptococcus species; Bacteriods species; Gardnerella vaginaliz,
Lactobacillus species; Actinomyces species; Enterococcus; Velllonella; B.
streptococcus, Heamophilus; Mobiluncu; Escherichia coli and Clostridium. In
1999 Saeed isolated pathogenic bacteria from niae 50% of seminal fluid
samples obtained from non symptomatic infertile n&tainislavowt al (2000)
observed that although genital infection is oftdans, it could severely impair
male fertility. Burkharinet al. (2000) found that bacteria in the ejaculate have
direct effect on the seminal fluid due to the daseesin number of spermatozoa,
suppression in their motility, change in their muojogy and fertilizing
capacity, and indirect influence due to the inhdpt of spermatogenesis
resulting from testicular damages. Gonzaétsal. (1992) and Purvis and
Christiansen (1996) believed that infection of gwhitract may impair
accessory gland function and leading to changleencomposition of seminal
plasma.

Since semen contains component such as white els (WBCs) and
according to WHO 1992, individuals with specific naeal WBCs
concentrationg 107 ml is under a critical detection of male infétyi. Many
scientists found that it is a good indicators @& teproductive system infection

and infertility even with non symptomatic reproduetsystem infection (Keck,
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1998). Wolffet al (1990) suggested that the identification and gtieation of
leukocytes in the semen should be an integral pagvery male infertility
workup. But Hillier and Rabe (1990) discovered ttied presence of WBCs in
the semen was not associated with the isolatiomanfy kind of bacteria i.e.
Saphylococcus, Viridons and Streptococci therefore its a good idea to culture
the semen as well as leukocytospermia because iy wases of infections
immune system couldn’t recognize the bacterial sigm foreign body and this

could produce more complication without symptoms.

2.6 Sperm Functions Parameters

Spermatozoa were first discovered by Leeuwenhodkerl ' century but
it was not until 1928 that the sperm count was tbtm be associated with
fertility potential. Since that time a variety gdesm tests and semen parameters
have been developed with the hope of clarifying tiwbe or not a man could
iImpregnate his partner. Scientists play a majoe ol the assessment of the
hasband by undertaking a wide range of laboratovestigations (Seible and
Zilberstain, 1995). However, semen analysis isnlost fundamental procedure
in the investigation of the male and is a desaiptf the semen in terms of
volume, appearance, viscosity, sperm concentratggerm motility and
morphology (WHO. 1992).

In 1993, Purvis and Christiansen pointed out thate are more sensitive
tests available, including the post-coital test,iclvhmeasures the ability of
sperm to penetrate cervical mucus, and the haraggpenetration teste, which
measures thim vitro ability of sperm to penetrate hamster egg. Thispeedicts
fertility in an estimated 66% of cases in compariso 30% with conventional
sperm analysis. It is used by clinicians to estanatobability of conception,

advice on appropriate treatment, and monitor treatrof the male partner.
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Naessenst al. (1986) discovered the relationships between thegirce of
microorganisms and abnormal seminal fluid analy&tcording to a study by
Dohle (2003), urogenital inflammation which occur$-12% of men attending
infertility clinics have a detrimental effect on es; quality by reducing
concentration and motility, and a possible affeat the number of
morphologically normal spermatozoa. The world Healtganization (1992)
provides a definition of a normal sperm which is\g@ally used as reference
values:-

- The concentration of spermatozoa should be at Bastillion /ml.

- At least 75% of the spermatozoa should be a livis flormal for up to

25% to be dead).

- At least 30% of the spermatozoa should be of nosmape and form.

- At least 25% of the spermatozoa should be swimnvinmidp rapid

forward movement.

- At least 50% of the spermatozoa should be swimrfongard, even if

only slightly (Dean, 2000).

2.6.1 Sperm Concentration

The number of spermatozoa in the ejaculate has belated to male
fertility (Sandler and Faragher, 1984). Althoughtakes only one sperm to
fertilize an egg, in an average ejaculate a man ejagt nearly 200 million
sperm. However, because of the natural barrietisdriemale reproductive tract,
only about 40 sperm will ever reach the vicinityaof egg (Carlsost al., 1992).
Sandler and Faragher (1984) observed that therestiong correlation between
the number of spermatozoa in an ejaculate anditiertiowever, Pizzorno and
Murray (1993) showed that in about 90% of low spexount cases, is the
deficient in sperm production, and in about 90%tlese cases the cause of
decrease sperm cells cannot be identified , tmslition is known as "idiopathic

oligospermia or azoospermia”. Oligozoospermia mean®w sperm count,
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while azoospermia is defined as a complete absehapermatozoa in the
seminal fluid (Wyngaardeet al., 1992).

Infections in the male genito-urinary tract inclogliepididymis, seminal
vesicles, prostate, urinary bladder and urethrdhameght to play a major role in
many cases of infertility and low sperm count (psiand Christiansen, 1993).
Popadimast al. (1999) discovered that there is a correlation betwgenital
tract infection and low sperm count. According todses by Popadimaat al.
(1999), there is an increase in number of leukacytesemen of male genital
tract infection. Yanushpolskgt al (1996) found that there was a positive
relationship between increasing leukospermia amhirment of seminal fluid
especially sperm concentration. Furthermore, Wetlfal (1990) reported that
treatment of seminal fluid infection resulted irgrficant reduction in the
concentration of leukocytes and phagocytes andifgignt improvement in
sperm concentration. Bacterial infection can residéhe epididymis and vas
deferens affecting sperm development and fertiliyt if the patients treated
with appropriate antibiotics, an improvement wasigeal in sperm counts and
quality (Keck, 1998).

Obstruction or blockage of sperm transport from téstis can reduce
sperm count to zero. Obstruction may occur at anytgrom the epididymis up
to the ejaculatory ducts resulted from a varietgadses i.e. infection. Infection
of the reproductive tract may cause swelling aratloloff the ejaculate duct
preventing sperm to be ejaculated and becausadiséage and seminal vesicles
contribute the majority of fluid to the ejaculatat(6).

In another way bacteria that infect the prostatd aeminal vesicles
producing inflammatory cells which can destroy smpmiozoa (ICSI, 2004).
Lowering sperm count doesn't always means that niaée is infertile,
especially when retuned back and know that memawesupplying about 40%
of the number of sperm per ejaculate compared 40 1&vels. Therefore 52% of

couples whose sperm count were below 10 millionhave achieved pregnancy
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(Purvis and Christiansen, 1993). In 1993, Pizzand Murray summarized that
whenever the majority of sperm are abnormal shapeate entirely relatively

non-motile; a man can be infertile despite haviagmal sperm concentration.

2.6.2 Sperm Motility

Sperm motility was considered as one of the mopbimant parameters in
evaluating the fertility potential of spermatozada, pass the cervical mucus
through the genital tract to the uterus and reatlodian tube of the female,
ending penetration of the zona pellucida and femi) the ovum (ljazet al.,
1994).

The term sperm motility usually refers to two diffat variables;
percentage of sperm exhibiting any kind of movensmd the quality of this
movement which is called the forward progressiormwelver, the normal
velocity movement of sperm cells is 75 p/sec (Blad®©84).

The ejaculate may be considered abnormal if mdran t50% of
spermatozoa within one hour after ejaculate showsaease in motility, this
will be called asthenozoospermic semen sample (WE9O2). The capacity of
sperm motility develops in the caput of epididymwilsile the forward direction
motility develops in the distal region of the epiginis (Haas and Beer, 1986).
Zaneveld and Polakoski (1977) indicated that thecamin triphosphate (ATP) is
necessary for contraction of spermatozoal flagewmch develops the propel
force for swimming) and generated by metabolic tieacthat take place in the
cytoplasm and mitochondria of the midpiece.

In general, sperm motility negatively atlst by infection of the genital
tract (Huweet al., 1998). The effect of certain uropathogenic nocganisma\.
gonorrhoeae, Staph. aureus, Staph. epidermides , Mycopacterium tuber coloses,,

E. coli and P. aeruginosa inhibite the sperm motility (Hongt al., 2003).
Researchers from Hungary have shown that bactanapcevent sperm from

swimming well enough to reach an egg and fertilizéMolner et al, 2003).
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They stated that there are several possible reastiey the bacteria may
impede the movement of sperm”. Bacteria might campath the sperm for
supplies of fructose that sperm need for energgy thight produce toxins that
poisons the sperm; or they might physically intexfevith the lashing of sperm
tails. Bartoovet al., (1990) discovered th& coli of O6 antigen serotype is a
gential microorganism in regard to male infertileégd considered the principal
microorganism causing prostatitis and epididymitgolff et al., (1993) and
Diemeret al (1996) found that the effect &. coli on spermatozomn vitro is
readily adhering to sperm as well as agglutinateil tMany scientists believed
and proved thdE. coli have the ability to reduce human sperm motiliguiBon
and Polakoski 1977; El-Mulla et al., 1996; Huwe et al., 1998; Kohenet al.,
1998; Diemer et al., 2000; Liu et al(2002)., Villegas et al., 2005).
Staphylococcus has the ability to impair the spermatozoa motititye to their
attachment to spermatozoa and this could be exaaby their cluster like
growth (Nicholsonret al., 2000; Liu et al., 2002). Onemu and Iben (2001) and
Liu et al. (2002) showed th&ftaphs aureus significantly decreased the sperm
motility and viability.

Alexander (1998) certified that the antisperm awdip causes infertility
through impairing sperm motility and migration idsithe female reproductive
tract, in addition to reducing the number of spdopaa at the site of
fertilization there is also evidence of direct effef leukocytes in the ejaculate
on sperm motility and other functions (Talbetrtdl., 1987; Yanushpolsky et al.,
1996). The leukocytes are capable to produce ayeskand reactive oxygen
species (ROS). These ROS which involvgO}l free oxygen radicals and
reactive nitrogen intermediate are produced byvattd macrophages and
granulocytes and are highly toxic to spermatozoad@kson ad Hill, 1988;
Eisermanret al., 1989; Aitken and West, 1990; Anderson and Politch, 1998).
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2.6.3 Sperm Morphology:

Sperm morphology gives information for the functiointhe reproductive
tract and is a predict of man's fertility potentidlnormal-looking sperm has an
oval head and a tail seven to fifteen times lortban the head, the length to
width ratio should be 1-50 to 1-75, there shouldabeell defined acrosmal
region comprising 40-70% of the head area. Therst im&l no neck, midpeice or
tail defects and no cytoplasm droplet more thantbird the size of a normal
sperm head (Buret al., 1996). Sperm cells represent a unique population
which up to 50% (up to 70% according to WHO 1994 ap to 86% according
to strict criteria) of the cells can have morphatad) defects in normal fertile
individuals (Ayalaet al., 1996). The following categories of defects sdooé
scored:

— Head shape / size defects, including large, sntafiering, pyriform,
amorphous (>20% of the head area occupied by mestaiacuolar areas),
or double heads, or any combination of these.

— Neck and midpiece defects, including absent taih imserted or bent tail
(the tail forms an angel of about 90° to the lomis eof the head),
distended / irregular / bent midpiece, abnormdiiy tmidpiece or any
combination of these.

— Talil defects, including short, multiple, hairpinrpken, irregular width, or
coiled tails, tails with terminal droplets, or aspmbination of these
(Ombeletet al., 1997).

Defects in sperm morphology may impair the swimmsatgength or the
ability of the sperm to penetrate and fertilize egg (Seibel and Zilberstain,
1995). Diemer (2000) indicated that pathogenic aooganism could damage
the spermatozoa and cause infertility. Auroux ()%8®wed thak. coli is the
bacteria that are most frequently met in cultunesnf the seminal fluid of

infertile male, and it effects the sperm morphola@md its ability to fertilize.
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Wolff and Anderson (1988) examined under the micope a multiple

adherence oE. coli to spermatozoa causing various ultrastructure dama
Electron microscopic evaluation revealed multiphel gorofound alterations in
the ultrastructure of spermatozoa such as memldafexts and cytoplasmic
vacuoles exclusively in human spermatozo&.afoli infected samples (Diemer
et al., 2000).

2.6.4 Sperm Agglutination

Agglutination of spermatozoa means that motile is¢0z0a stick to each
other, head to head, midpiece to midpiece, taiatioor mixed e.g. midpiece to
tail (Urry, 1985). The adherence of either immotie motile spermatozoa to
mucus threads, to cells other than spermatozoa delbris is not considered
agglutination and should not be recorded as suom{t@iret al., 1980).

The presence of agglutination is suggestive of tente of an
immunological factor of fertility and may be dueliacterial cells or antisperm
antibody. Fakhrildin (2000) suggested that sperg@bagglutination may be
due to the cytotoxinc materials secreted from thigammatory cells which
cause sperm clumping and agglutination. Burkhetrial, (2000) reported that
bacteria-spermia have a direct effect on the speana by decreasing sperm
motility. E. coli have the ability of agglutination the spermatozaval thus
inhibit sperm motility (Monga and Roberts, 1994).0MV et al. (1993)
discovered that adherence Bf coli to sperm is mediated by mannose and
mannose-binding structures present on both cellestypvhich result in

agglutination between bacteria and the spermatoeiia

2.6.5 Fertilization and Embryonic Development

The presence of bacteria in the original semen bhaea reported to have

an effect on fertilization capacity of spermatozval embrynic development
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eitherin vivo or in vitro (Bolton et al., 1986). Many scientist thought that
fertilization, cleavage or pregnancy ratesimvitro could be impair at the
presence of bacteria in semen (Riedel., 1984; Forman et al., 1987; Stoval et
al., 1993; Liversedge et al., 1996). Hewittet al (1985) concluded that bacterial
infected semen sample could degenerate the harostgitesin vitro and
reduced the fertilization and cleavage rates ofdnuoocytes.

According to Troy and Herron (1986) and Wolff (1992acterial and viral
agents are the most common cause of endometrgial fleformation and
abortion. El-Mullaet al. (1996) noticed thé&E. coli have a negative effect on the
inducibility of the acrosome reaction vitro which may impair the fertilizing
capacity on human spermatozoa. Sha#ikal. (1996) reported thd. coli and
Saph aureus have a negative effect am vitro fertilization and should be
treated. In according to the increasing WBC in sainfluid due to infections,
Planteet al., (1994) showed that WBC affect the fertilizatipatential of the
spermatozoa possibly through the action of the oubés that they secrete
mainly reactive oxygen species (ROS) and cytokirfestts et al., (1999)
suggested that the capacity for sperm oocyte peiair could be reduced
through the damaging spermatozoa by ROS medidtbhesROS will initiate the
peroxidation of unsaturated fatty acids of the spplasma membrane and this
alters markedly the fluidity of the plasma membrdosion in the normal
process of fertilization (Mancirt al., 2000).

Many researchers indicated that the microbial imé&cof the seminal fluid
may induce antisperm antibodies which interferenwite fertilization process
and sperm-egg fusion (Coopetral., 1990). Nicholsoret al, (2000) suggested
that it is necessary to use semen preparation wetho IVF technology to
minimize or rather remove the microbes originatiram the semen sample. In
this respect the virulence of these microbesivo is less importance than in

culture condition in which microbes can divide dipi
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2.7 Invitro Fertilization Technology:

In vitro fertilization (IVF) is an assisted reproductivehaology (ART) in
which one or more eggs are fertilized outside aaleta body. IVF is an elective
medical treatment, it provides a couple who hasnbe#erwise unable to
conceive with a chance to establish a pregnanath(8aal., 1998).

IVF has come a very long way since the first IVEgmwancy was reported
in 1973 by team in Melbourne, Australia, and sittee first IVF birth in 1978
by Dr. Edward and Dr. Steph in England (Int 2).c8ithen, the technology has
been further refined and developed by physiciamseanbryologists, with over
million children have been wide conceived and ne&@d.000 babies born with
the aid at this technology (Internet 3; Internet®)e possibility of a pregnancy
being achieved for any one patient cannot be predliat depends on many
variables such as the reproductive health of bb#h wife and the husband
(Internet 3). This technique was devised for useases of infertility when the
woman's fallopian tubes are damaged; man's speumt ¢® low. It is also now
used to enable prospective parents with more ceatpn reproductive
problems e.g. inability to produce eggs, poor speuulity to bear a child

(Internet 3; Internet 1).

2.7.1 Requirements for | VF Technology

IVF simply is the uniting of an egg and a spemmvitro out side the
woman's body. Once the egg is fertilized, the embsy put back into the
woman's uterus to complete full term developmerit{Set al., 1998). The
paramount importance in a program of IVF is a dzbibe attempt to stimulate
as closely as possible, the events that occur algtun oocyte maturation and

spermatozoa capacitating (Richard and Tureck, 1995)
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2.7.1.1 Ovulation Induction

Once the couple is deemed acceptable for the I¢Rnt@ogy, the wife is
scheduled well in advance for follicular stimulatim a program uses hormonal
therapy to stimulate multiple follicular developrésuperovulation )rather than
the usual single ovum as in a natural cycle (Hamiland Armstrong, 1991).
Historically, the use of agents to induce ovulatware designed to induce
ovulation in women, who themselves, did not ovulafee second use of
ovulation induction was to increase the numberggfsereaching maturity in a
single cycle to increase chances for conceptiosgfareet al., 2003). Human
and mammalian ovaries could be stimulated by diffetypes of hormones like
the clomiphene citrate, Human Menaposal GonadatrqpiMG), Follicle
Stimulating Hormon (FSH), Human Chorionic Gonadpino (HCG), and
pregnant Mare's Serum Gonadotropin (PMSG) (Int 2).

HMG and HCG were used in the superovulation pnogta increase the
number of follicles in laboratory and farm animé&haher, 1994). The HMG
which is commercially called pergonal, humegonreepx or menotropins are a
mixture of follicle-stimulationg hormone (FSH) atatinizing hormone (LH)
that are naturally produced by the pituitary glaHdIG are used to cause the
ovaries to produce several follicles, which camthe harvested for use in IVF
(Int 2).

HCG or profasi (as commercially called) is a ndtin@mone, that helps
with the final maturation of the eggs and triggéie ovaries to release the
mature eggs. It also stimulates the corpus lutenirsecrete progesterone to
prepare the lining of the uterus for implantatidritee fertilized egg (Internet I).
Ovulation usually occurs about 36 hour after the Glihjection and 13-16
hours after HCG injection in mice (Whitingham, 19.7Betteridge (1977) and
Lauria et al. (1982) reported that the success of superovulgbiegram in

animals depends on various factors such as phgstalostatus of the animal at
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the time of administration, animal response, ageeding, nutrition and the

hormonal preparation used.

2.7.1.2 In vitro Maturation (IVM)

After collection of oocytes, cumulus oocyte compggxwere cultured
within medium for maturation. Oocytes were constdemature only if they
extruded a polar body of metaphase Il during caltiirenzet al., 1983). The
whole maturation process requires not less thanodrsh The maturation
involves nuclear, meiotic, cytoplasmic events whinoblude changes in the
organization of the plasma membranes as a partyt@plasmic maturation
(Bellve and O’Brien, 1983). The oocyte is protedbgdhe zona pellucida which
is a network of various proteins that encloses dbeyte. Depending on the
species, the zona pellucida consists of differé&yaaproteins that are proposed
to function as receptors for spermatozoa .Therefduging the fertilization
process, sperm must first bind to and then perethet zona pellucida in order

to reach and fuse with oocyte plasma membrane ¢Hieisal., 1999).

2.7.1.3 Sperm Capacitation

Capacitation is the final step in the maturatiommafmmalian spermatozoa
and is required to render them competent to feetian oocyte (Yanagimachi,
1994). Although the term capacitation was coinedAmstin in 1952, this
concept was first described simultaneously by Batktin and Chang in 1951
(Austin, 1951; Chang, 1951). Changet al. (1977) showed that the physiological
capacitation is not only takes place within the d&mreproductive tract but also
invitro by using a certain incubation media.

In vivo, capacitation occurs in female reproductive ductsen hormonal
control. Estrogen and minimal amount of gonadottepnay be required for
capacitation to occur (Dale and Elder, 199If).vitro capacitation occurs

spontaneously in a defined medium. It appears tiatmedia in which the
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sperm are incubated play an integral role in mapgrmm processes, Cafl
bovine serum albumin and NaHg@&re needed to induce capacitation in mouse
spermatozoa (Go and Wolff985; Visconti et al., 1999; Gadella and Harrison.
2000). During capacitation, various biochemical @hysical changes occur in
the spermatozoa and spermatozoal membrane (Braokieripford, 1995).

Certain materials coating the surface of ejaculai@erm are removed or
altered during capacitation and these include theatled decapacitating factors
and other proteins and glycoprotiens, while theletterol content of the
membrane are reduced during this process (Olip#taaht, 19%; Yanagimachi,
1994; Fraser, 1998; Kopf et al., 1999).

Capacitation also involves changes in sperm mgtiithich has become
known collectively as hyperactivation and is ch&azed by vigorous
flagellum movements (Suaretzal., 1983; Yanagimachi; 1994). The definitive
indication that a sperm has undergone capacitasiaf course the successful
fusion of a spermatozoon with the egg certainlgrafhe acrosome reaction in
response to physiological inducers by a zona pelloc progesterone (Cross
and Razy-Faulker1997; Kopf et al., 1999).

2.7.1.4 Sperm Acrosome Reaction
The oocyte of all eutherian mammals is surrounded thick glycoprotein

coat, the zona pellucida, which at the time of atioh itself is surrounded by
the granulose of the freshly expanded cumulus oqzh@ranagimachi, 1994).
Before it can fertilize an egg, a spermatozoon npags through the zona
pellucida and for this to happen the spermatozoodergoes the acrosome
reaction soon after binding to the zona. The marnamalcrosome is a cap-like
membrane limited a secretary granule which covkes @nterior part of the
nucleus on the sperm head (Frieedal., 1977). Acrosome reaction is an
irreversible exocytotic event characterized by dasof the outer acrosomal

membrane, with overlying plasma membrane allowhgrelease of acrosomal
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content which include numerous hydrolytic enzyntleat lyses part of the zona
pellucida and the sperm (usually one per oocyteuptdysiological conditions),
with its nucleus covered only by the inner acrodom@mbrane, passes through
the zona pellucida and across the perivitellinespa fuse with the oolemma of
the egg (Meizel, 197%8eizel, 1984).

Acrosome reactions occur spontaneously due to dugfaincrease in
intracellular C&", pH and due to the self aggregation of sperm tecépr zona
pellucida (Sailing, 1989; Yanagimachi, 1994). Progesterone is a major
component of the fluid within the preovulatory fole which is thought to
contribute to physiological induction of the acros reaction (Chengt al.,
1998a). Chenagt al., (1998b) suggested that, because not all thengpiezoa in
ejaculate have exposed to progesterone-receptdy, aorimited number of
spermatozoa undergo the acrosome reaction in resgorprogesterone.

In vitro, the sperm acrosome reaction can be induced iactaped
spermatozoa by incubation it with calcium-ionopha&28187, heparin (Varner
et al., 1993), epidermal growth factor (Breitb@ttal., 1997), atrial natriuretic
peptide (Ronikt al., 1998), solubilized zona pellucida (Kogfal., 1999) and
platelet activating factor (Wet al., 2001).

2.7.2 In vitro Fertilization:

Following egg retrieval, the husband is asked tadperm collection. The
sperm is processed by a technique known as washirgnove any additional
cellular material, chemical substances or bacteedt within the ejaculate. A
pure suspension of sperm is then added to the &ggh egg is inseminated
with 50000-100000 motile spermatozoa (Mastroiamai Biggers, 1981; Renou
et al.,, 1983). Before many years ago, men whose semeampters were
considered too poor to fertilize their wife's oasjt evenin vitro, had to be
excluded from assisted reproductive technique (ART) after that a procedure

termed intracytoplasmic sperm injection (ICSI) teed this problem. By this
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technique, scientists now able to treat cases potir semen parameters, even
collected directly from the testes and use thes@d8I (Richared and Tureck,
1995). The day following the retrieval, oocytes bt@nexamined for evidence of
fertilization. If there are an excess number of gmb, a decision can be made
regarding cryopreservation or embryo freezing.

Generally, one cannot transfer all of embryos dyrione session.
Therefore, for woman under the age of 35, it wdaddconsidered appropriate to
transfer up to 2-3 embryos and store other embfgodurther use (IFRH,
2002). Following embryo transfer, the patient vaflually rest quietly for 30
minutes prior to her departure for home.

The success rate of tha vitro fertilization is highly variable among
programs. Successful animal and hunmavitro fertilization (IVF) is dependent
on maintenance of suitable conditions for gameteisearly embryos. A number
of different culture conditions have been used witkecess for IVF (Sokoloski
and Wollf, 1984). Culture media for IVF are usuafiypplemented with an
exogenous protein source such as serum, bovinensalumin or fetal calf
serum which has the ability to enhancevitro development of human and
mouse embryo (Padille al., 1988; Robert et al., 1991). Control of temperature,
humidity and the concentration of gases such asocadioxide (5%) which
regulates the pH of the medium, are also very itambrconsiderations which
affected the frequency of sperm ovum fusion andsratf post fusion events
(Rivera and Hansen, 2001).
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Chapt er Four
Results and DI scussrion

4-1 Sperm Function Tests

Two kinds of pathogenic bacteria, Gram-negakveoli and Gram-positive
Staph. aureus were isolated from semen samples of 14 infertileepts (23-51
year) attended the Institute of Embryo Researchlafedltility Treatment at Al-
Nahrain university.

The percentage ditaph aureus isolates were 64% and 14% f&r coli.
Rehewyet al. (1979) isolatedE. coli andStaph aureus from 73% semen samples
of infertile patients. Moreover, Sewenson (198@)ated aerobic bacteria from
63.3% of semen samples of 109 infertile patient$jl&y Eggert-Kruseet al.
(1995)isolatedE. coli isolates from 13% of semen samples of infertileepas.
Therefore, the results of the present study comogrim the isolates of both
pathogens are agreement with the results statéaelgbove mentioned authors.

The effect of different count d&. coli (3, 6, 12, 24, 36 and 48 X16ell/ml)
were incubated with mouse spermatozoa on spermtidtndests (sperm
concentration, percentage of motile spermatoza@epéage of abnormal sperm
morphology, and percentage of sperm agglutinatadrgero time and after 30
and 60 minutes of incubation is shown in tablds 4-2 and 4-3E. coli growth
has non significant (P>0.05) effect on all mouserspfunction tests at zero time
of incubation when assessed with their control gsoftable 4-1). However, after
30 minutes of mouse spermatozoa co-incubation wlitttoncentrations oE.
coli (table 4-2), there is non significant (P>0.05)feténces in the sperm
concentration as compared to the control groupterAhe same time(30 min.),
the percentage of sperm motility was decreasedifisigntly (P<0.05) as
compared to their control groups under the efféallobacterial counts except
the group of bacterial count 3X36ell/ml. In agreement with this result, Diemer
et al, (2000) found thaE. coli had a direct inhibitory effect on sperm motility

depend upon its count.
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Table 4-1. Effects of E. coli on mice sperm function tests at zero time of incubation.

Sperm function tests

Bacterial Concentration (no. x 10% cells/ ml

Control 3 6 Control 12 24 Control 36 48
Sperm 56.800 | 52.872 | 53.040 | 57.6000 | 53.140 54.76 54.18 53.41 53.660
concentration + + + + + + + + +
(no. x 10°) 2357 | 1.929 | 2.463 | 2.798 2.384 1.808 2.977 2.220 2.051
76.585 | 71.470 | 69.217 | 71.919 | 70.900 68.980 80.625 79.012 80.288
Per centage of sperm N N N N N N n N L
motility 2462 | 2.179 | 2.342 | 2.009 1.332 1.332 2.985 2.520 2.737
23126 | 21.420 | 19.590 | 22.220 | 20.641 21.318 28.259 29.883 26.008
A + + + + + + + + +
0.947 | 0970 | 0981 | 0.683 0.956 0.733 1.392 1.881 2.059
22.600 | 20.880 | 19.214 | 32.380 | 34.123 30.476 29.658 29.731 29.600
B + + + + + + + + +
ngdrg 0.850 | 0.760 | 0.959 | 1.159 0.571 0.827 2.437 1.303 1.029
activity(%) 30.859 | 29.170 | 30.312 | 17.318 | 16.136 17.186 22.708 19.498 24.68
C * T * * T * * T *
1.723 | 1431 | 1.194 | 0.809 0.263 0.824 0.228 0.154 2.310
23.415 | 28520 | 30.883 | 28.081 | 29.100 31.020 19.375 20.768 19.712
D * T * * T * * T *
1.123 | 0540 | 0.752 | 0.970 1.480 0.900 0.109 0.322 0.601
13.732 | 12.885 | 13.243 | 13.341 | 12.290 11.322 14.465 13.748 12.261
Abnormal sperm L N + A N N N N N
morphology (%) | 1663 | 1.400 | 1.670 | 1.678 0.974 1.189 1.316 0.817 0.522
16.818 | 15.924 | 15.211 | 12.943 | 12.257 12.591 14.712 14.227 13.190
Agglutination (%) + + + + + + + + +
1.216 | 1.000 | 1.271 | 0.583 0.316 0.927 1.245 1.078 0.944
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Table 4-2: Effects of E. coli on mice sperm function tests after 30 min. of incubation.

Sperm Bacterial Concentration (no. x 10% cells/ ml
function tests | Control 3 6 Control 12 24 Control 36 48
Sperm 55.61 51.36 50.14 55.70 52.11 50.23 52.66 47.18 44.28
concentration + + + + + + + + +
(no. x 10°%) 2.181 1.785 2.090 2.562 2.296 2.103 2.308 2.044 1.991
Per centage of 74.392 | 66.433 60.250 69.739 47.386 35.625 78.232 7.630 2.108
- * T T T * T T T T
spermmotility | 5554 | 1.839 1.377 1.923 0.916 0.826 1.500 0.402 0.232
21.105 | 16.735 14.678 22.095 1.950 0.390 26.585
A + + + + + + + 0.000 0.000
0.932 0.636 0.387 0.614 0.242 0.051 0.893
21.155 | 18.828 17.152 31.210 8.212 1.722 28.864
Sperm | B + + + + + + + 0.000 0.000
grade 0.770 0.649 0.727 1.081 0.492 0.460 2.258
activity 32.132 | 30.904 27.420 16.434 37.224 33.513 22.783 7.630 2.108
(%) C + + + + + + + + +
1.558 1.019 0.186 0.785 1.537 1.626 0.329 0.099 0.184
23.608 | 33.567 39.750 30.261 52.614 64.375 21.768 92.370 97.892
D + + + + + + + + +
1.303 0.861 1.157 1.052 2.610 1.903 0.411 3.392 3.748
Abnormal 13.247 | 13.239 14.797 13.199 14.252 15.723 14.191 20.372 24.521
sperm + + + + + + + + +
mor?ogc)"ogy 1461 | 1.505 2.392 1.463 1.495 1.792 1.051 1.612 1.320
Agglutination | 15.624 | 16.770 17.437 12.810 15.287 16.919 15.191 20.706 25.391
(%) + + + + + + + + +
0.969 1.416 1.833 0.512 0.827 1.236 1.378 2.163 2.426

* less than 0.05 level of significance
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Also, it was reported that tHe coli at concentration I@ell / ml decreased
sperm motilityin vitro (Monga and Robert., 1994).

The results of percentages of abnormal sperm mdaryghoand sperm
agglutination were significantly (P<0.05) reducetielw mouse spermatozoa
incubated withE. coli at counts 36 and 48 Xi@ell/ml as compared to the
control groups (table 4-2). In agreement with maaigntists which noticed that
E. coli concentration of I0caused sperm agglutination about 40-70% of motile
spermatozoa, P-fimbria caused tail-tail agglutomatitype | fimbriae caused
head-head agglutination (Monga and Robert, 1994). atcording with
Greskovichet al (1993), irreversible morphological damage to thersy could
occur after microbial infections of the semen aedulting in an increasing
abnormal sperm morphology. In table (4-3) mousersptzoa incubated with
E. cali for 60 minutes, the sperm concentration showd significant (P>0.05)
decreased at tHe. coli counts 3, 6, 12 and 24 X36ell/ml as compared to the
control groups, but aE. coli counts 36 and 48 xiCcell/ml a significant
(P<0.05) reduction in mouse spermatozoa concemrais compared to their
control groups. Paulson and Polokoski (1977) regbthat the incubation of
sperm with live E. coli causes irreversible necrospermia and damaging
spermatozoa for 80% of sperm cells. Moreover, Dingeral. (1996)
demonstrated a multiple adhesion ©f coli to spermatozoa causing various
ultrastructural damages. The percentage of mqgtidensatozoa was significantly
(P<0.05) reduced at bacterial counts 6, 12, anX20f cell/ml while bacterial
counts of 36 and 48 Xi@ell/ml cause total suppression for sperm motisy
compared to their control groups. Wodf al (1993) and Diemeet al (1996)
concluded thak. coli in vitro readily adhere to the spermatozoa and inhibited
their motility at a microorganism/sperm ratio of maathan 1 under field of

electronmicroscopy.
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Table 4-3: Effects of E. coli on mice sperm function tests after 60 min. of incubation

Sperm function

Bacterial Concentration (no. x 10% cells/ ml

tests Control 3 6 Control 12 24 Control 36 48
Sperm 54.18 50.28 48.14 54.06 48.04 47.16 50.43 33.32* 28.94*
concentration + + + + + + + + +
(no. x 10°) 2.005 1.424 1.731 2.031 1.846 1.967 2.117 1.795 1.469
Per centage of 72.708 | 54.420 45.316 68.416 31.869 18.797 77.061
sperm motility + + + + + + + 0.000 0.000
1.902 1.455 1.022 1.905 1.083 0.800 1.630
19.240 | 12.778 6.647 21.677 0.315 25.483
A + + + + + 0.000 + 0.000 0.000
0.705 0.320 0.197 0.531 0.044 0.751
20.881 | 14.045 9.140 29.625 5.412 27.836
Sperm | B + + + + + 0.000 + 0.000 0.000
grade 0.949 0.456 0.200 0.932 0.322 2.187
activity 33.587 | 27.597 29.529 17.114 26.143 18.797 23.742
(%) C + + + + + + + 0.000 0.000
1.393 1.416 1.051 0.792 0.614 0.961 0.605
27.293 | 45.580 54.684 31.584 68.131 81.203 22.939 89.80 78.772
D + + + + + + + + +
1.507 1.113 1.693 1.090 3.666 2.659 0.8333 2.870 2.801
Abnor mal 13.384 | 14.892 15.424 13.607 17.104 18.306 14.276 13.562 | 12.100*
sperm * + T T * T T * T
morphology (%) | 1.095 2.138 2.840 1.829 2.204 2.585 0.926 0.935 0.511
Agglutination 15.839 | 17.345 18.989 13.233 19.371 20.445 15.412 15.323 16.331
(96) + + + + + + + + +
1.217 1.755 1.997 0.604 1.300 1.946 1.250 0.974 1.100

* less than 0.05 level of significance
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Therefore, more time of incubation result in maken bacterial growth
and its metabolic products which in turn produceagjimpact on spermatozoa.
Percentages of abnormal sperm morphology and sp@gtutination were
significantly (P<0.05) increased at tRecoli concentrations (24 XZ@ell/ml),
except groups dE. coli with counts 36 and 48 Xi@ell/ml which appeared non
significant (P>0.05) increased as compared todtgrol groups. Explanation of
this result may be through damaging of spermat@whthen reducing sperm
concentration due to active destroying effecEo€oli to the host cells after 60
minutes of incubation. In 2003, Donek reported thaE. coli endotoxin could
increase the abnormal forms of spermatozoa asl dwiaplasmic droplet and
distilling position of the tail.

Table (4-4, 4-5 and 4-6) represented the effediftérent concentrations of
E. coli culture filtrates involving (3, 6, 12, 24, 36 an8 X1C cell / ml) on
mouse sperm function tests at zero time and aftear8 60 minutes of co-
incubation. In general, non significant (P>0.05ffetences were noticed for
mouse sperm function tests when co-incubated Mlittoants of E. coli filtrates
at zero time (table 4-4). After 30 minutes of inatibn ofE. coli culture filtrates
with mouse spermatozoa (table 4-5), non signifi¢@x0.05) differences were
assessed for mouse sperm concentration and pegeesitaperm agglutination
as compared with the control groups. While the gatiage of sperm motility
was significantly (P<0.05) reduced at bacterial agmtrations (24, 36 and 48
X10*® cell/ml), and a significant (P<0.05) increase ibnermal sperm
morphology at (36 and 48 Xi@ell/ml) as compared to the control groups.
Mouse sperm concentration was non significantly0(B%) reduced after 60

minutes of incubation with different countsfcoli culture filtrates (table4-6).

58



Chapt er Four

Results and Dr scussi on

Table 4-4. Effects of E. coli culturefiltrates on mice sperm function tests at zer o time of incubation.

Sperm Bacterial Concentration (no. x 10%) cells/ ml
function tests | Control 3 6 Control 12 24 Control 36 48
Conf'eonetrrr;‘tion 57.68 56.68 54.98 56.18 55.64 54.68 58.68 55.32 56.66
0. x 109 3.700 3.926 2.696 2.500 3.000 2.143 1.577 2.636 2.387
Percentageof | 78.515 | 76.456 76.835 75.042 75.240 723'535716 76.395 76.862 77.992
sperm motility | 1.872 3.506 21.627 1.910 2.378 ' 1.312 1.811 2.482
A | 22638 | 23048 21.627 23.791 23.575 23.137 23.833 24.054 23.928
1.872 1.329 1.698 1.548 1.077 1.672 1.200 1.378 1.161
5 | 28332 | 27.093 29.102 26.344 26.093 26.298 28.952 28.066 26.681
Sperdm 1.332 1.603 1.249 1.793 1.822 1.139 1.686 1.298 1.113
grade
activity o | 27.545 | 26315 26.106 24.907 25.572 23.941 23.810 24.742 26.383
(%) 1.238 1.519 1.526 1.400 1.571 1.700 1.011 1.358 1.600
o | 21485 | 23544 23.165 24.958 24.760 26.624 23.405 23.138 23.008
1.655 1.850 1.332 1.536 1.855 1.438 1.256 1.917 1.500
Abnormal
sperm 15.303 | 14.691 15.133 15.890 15.245 4.942 13.384 13.110 12.994
morphology | 0.802 0.990 1.063 0.930 0.583 0.870 0.950 0.244 0.824
(%)
Agglutination | 16.311 | 15.68 17.013 13.954 13.532 13.612 15.422 15.314 14.580
(%) 0.900 08.45 1.127 0.985 0.710 0.623 0.904 0.634 0.970
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Table 4-5: Effects of E. coli culturefiltrates on mice sperm function tests after 30 min. of incubation.

Sperm function Bacterial Concentration (no. x 10% cells/ ml
tests Control 3 6 Control 12 24 Control 36 48
Sperm
concentr ation 55.49 52.19 52.00 53.90 52.00 51.30 56.80 51.00 53.70
5 2.666 2.149 1.942 2.242 1.969 1.588 1.261 1.903 2.134
(no. x 10°)
Per centage of 76.393 73.940 69.522 73.308 62.936 51.856 75.345 40.826 29.515
sperm motility 1.121 1.407 1.233 1.239 1.826 1.997 1.183 1.757 1.310
A 22.091 21.287 18.710 22.629 18.036 15.075 23.406 10.068 7.442
1.120 1.022 1.270 1.515 0.992 1.032 1.085 0.870 0.447
Sperm | o | 27.373 | 26.650 23.925 25.978 20.064 16.296 27.187 11.517 9.645
grade 1.053 1.281 1.008 1.572 1.365 0.939 1.510 0.800 1.017
activity c 26.929 26.003 26.887 24.701 24.836 20.485 24.752 19241 14.428
(%) 1.110 1.352 1.344 1.174 1.349 1.613 1.833 1.000 0.802
5 23.607 26.060 30.478 26.692 37.064 48.144 24.655 59.174 68.485
1.303 1.734 1.200 1.300 2.800 2.285 1.340 2.852 2.780
Abnormal
15.135
sperm 15.627 14.951 15.820 0.790 17.315 17.9 13.099 18.942 19.836
mor phology 0.955 1.241 0.889 ' 0.801 0.943 0.870 0.700 1.003
(%)
Agglutination 16.202 16.556 17.004 13.514 14.954 15.326 15.72 17.600 18.349
(%) 0.825 0.935 0.988 0.758 0.934 0.777 0.683 0.823 1.002

* less than 0.05 level of significance
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Table 4-6. Effects of E. coli culturefiltrates on mice sperm function tests after 60 min. of incubation.

Sperm Bacterial Concentration (no. x 10% cells/ ml
function tests | Control 3 6 Control 12 24 Control 36 48
Sperm 52.67 51.00 50.30 52.20 50.90 49.50 54.75 o)) °1,4v
concentration + + + + + + + + +
(no. x 10°) 1.759 1.516 1.111 1.265 1.345 0.808 1.095 1.245 1.150
75.875 | 68.829 60.963 70.285 51.947 40.221 74.147 30.863 18.792
Per centage of + + + + + + + + +
sperm motility | 4 g5 1.133 1.045 1.147 1.555 1.604 1.090 1.245 1.150
21.903 18.805 16.777 21.150 15.827 10.194 22.173 7.457 2.428
A * * + + * * * * +
1.003 0.902 0.879 1.067 0.812 0.589 0.735 0.402 0.211
28.073 | 25.785 22.152 24.852 17.362 12.764 26.599 8.796 5.507
Sperm B * * + + * * * * +
grade 1.530 1.171 0.980 1.292 0.947 0.900 1.267 0.525 0.387
activity 25.899 | 24.239 22.034 24.283 18.758 17.263 25.275 14.610 10.857
(%) C + + + + + + + + +
0.923 1.276 0.755 0.937 1.015 1.152 2.043 0.933 0.400
24125 | 31.171 39.037 28.715 48.053 59.779 25.853 69.137 81.208
D * * + + * * * * +
1.102 1.056 1.134 1.180 3.154 2.537 1.638 3.153 3.305
Abnormal 15.854 | 16.481 17.242 16.850 18.021 18.736 14.564 18.991 20.780
e + + + + + + + + +
mor phology
(%) 0.842 1.319 0.736 0.707 1.125 1.270 1.044 1.060 1.933
Agglutination | 17.020 | 17.758 18.291 13.173 15.009 16.862 15.041 20.143 22.062
(%) + + + + + + + + +
0.724 1.223 0.930 0.650 1.230 1.145 0.560 1.700 1.519

* less than 0.05 level of significance

61




Chapt er Four
Results and DI scussrton

At the same time the percentage of sperm motiligwsed a significant
(P<0.05) reduction at bacterial countss (12, 24a86 48 X18 cell/ml)and a
significant (P<0.05) increase in abnormal sperm phology and sperm
agglutination was found at counts 24, 36 and 482dlUml in comparison with
the control group (table 4-6). Donek (2003) ceztlfa significant decrease in the
motility of spermatozoa by endotoxin Bf coli administrated intravenously.

Tables (4-7, 4-8 and 4-9) represented the effediftdrent concentrations
of Staph. aureus on mouse sperm function tests in zero time aret 8 and 60
minutes of co-incubation. In general, non significgP>0.05) effects of this
bacteria at all its concentrations on the mousenspkinction tests were
observed at zero time of incubation table (4-7}eABO minutes of incubation,
with all concentrations ditaph. aureus, mouse sperm concentration, percentage
of abnormal sperm morphology and sperm agglutinaivere represented non
significant (P>0.05) differences from the contralogps (table 4-8). The
percentage of sperm motility was significantly (F38) reduced at bacterial
concentrations (12, 24, 36 and 48 Xt@ll/ml) as compared with the control
groups. Recently, Hong (2002) proved that $tegphyl ococcus aureus suppress
the sperm motility into 18.11% after 2 hrs, as veslidecreased sperm viability
to 47.51% after 4 hrs. Non significant (P>0.05Jat#nces were noticed after 60
minutes of mouse spermatozoa co-incubated witltalcentrations o&aph.
aureus in the mouse sperm concentration, percentage abratal sperm
morphology and sperm agglutination as comparetstoantrol groups (table 4-
9). From the same table, the percentage of spertiitypn@ppeared to be
significantly (P<0.05) reduced at bacterial concarmins (6, 12, 24, 36 and 48
X10° cell/ml) as compared to the control groups.
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Table 4-7:. Effect of Staphs aureus on mice sper m function tests at zero time of incubation.

Sperm Bacterial Concentration (no. x 10%) cells/ ml
function tests | Control 3 6 Control 12 24 Control 36 48
Sperm 54.850 | 53.17 50.48 57.24 55.39 52.92 56.38 56.22 54.77
concentration + + + + + + + + +
(no. x 10°) 2.19 2.18 3.71 2.77 2.07 2.35 2.01 3.99 2.03
70057 | 78.046 | 78.422 | 79321 | 77.877 | 79.315 | 76.266 | 73.933 | 73.735
Per centage of + + + + + + + + +
spermmotility | 5 116 | 2638 1.772 2.073 2.353 2.059 1.907 2.347 2.249
23955 | 22918 | 23.979 | 20591 | 20043 | 20.457 | 24831 | 22.056 | 22.604
A * + + + + + * + +
1.288 1.208 1.122 1.140 1.249 1.029 2.258 2.111 1.280
20.696 | 26588 | 27.733 | 27.911 | 26.980 | 27.537 | 26.805 | 26680 | 26.931
Sperm B * + + + + + + + +
grade 1624 | 1.630 1.303 1.224 1.224 1.560 1.414 1.788 1.319
activity 26.306 | 21.935 | 26.710 | 30.739 | 30.854 | 31.321 | 24.830 | 25257 | 24.200
(%) C + + + + + + + + +
1157 | 0.871 0.836 1.122 1.319 1.319 1.581 1.529 1.743
20.043 | 21.936 | 21578 | 20679 | 22123 | 20.685 | 23.734 | 27.007
D + + + + + + + + 26.265
1.581 1.714 1.469 0.941 1.029 0.812 1.503 1.860
Abnormal | 14.757 | 14.0.83 | 14412 | 15693 | 15363 | 15007 | 14.032 | 14355 | 13.712
sperm * + + + + + + + +
morﬁ,zc)"ogy 1.043 | 0.931 0.985 2382 2.105 2.000 1.892 1.555 1.755
Agglutination | 16.365 | 16.710 | 16.101 | 14.341 13.33 13.345 | 13.614 | 12933 | 12.657
(%) + + + + + + + + +
2341 | 2500 2.122 1.852 1.401 1.766 1.954 1.600 2.011

63




Chapt er Four

Results and Dr scussi on

Table 4-8: Effect of Staph aureuson mice sperm function tests after 30 min. of incubation

Sperm Bacterial Concentration (no. x 10% cells/ ml
function tests | Control 3 6 Control 12 24 Control 36 48
Sperm 53.26 51.90 48.81 56.54 52.68 51.30 54.80 49.42 50.28
concentration + + + + + + + + +
(no. x 10°) 2.08 1.540 3.000 2.325 1.264 1.763 1.121 3.692 1.825
b ; 79.347 74.570 71.301 78.724 59.732 47.495 74.598 36.921 17.945
ercenta%(.al.? + + + + + + + + +
sperm motiity 1+ 5 103 1.369 1.153 1.443 1.003 1.190 1.732 0.849 0.252
23.657 20.768 20.077 21.337 14.935 07.731 23.090 1.425
A + + + + + + + + 0.000
1.351 1.008 0.969 1.082 0.981 0.571 2.166 0.330
28.902 | 26.751 25.410 26.649 20.880 14.359 26.640 14.564 6.959
Sperm B + + + + + + + + +
grade 1.495 1.642 1.116 0.929 1.000 0.683 1.249 0.747 0.800
activity 26.788 | 27.141 25.814 30.738 23.917 25.405 24.866 20.932 10.986
(%) C + + + + + + + + +
1.206 1.233 0.6000 0.855 0.748 1.240 1.720 1.057 0.547
20.653 | 25.430 28.699 21.276 40.268 52.505 25.402 63.079 82.055
D + * * + * * * * +
1.715 2.014 1.673 1.007 2.067 2.144 1.930 2.521 2.805
Abnormal 15.020 | 14.009 15.154 15.495 15.031 14.902 14.765 14.053 13.864
sperm + * * + * * * * +
mor&‘;'ogy 1236 | 0.900 1.394 2564 1.669 1.739 2.088 1.712 1.828
Agglutination | 16.258 | 16.188 15.397 14.642 14.098 14.007 13.169 12.400 13.111
(%) + + + + + + + + +
2.171 2.113 1.630 2.100 1.851 1.991 2.215 1.833 2.294

* less than 0.05 level of significance
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Table 4-9: Effect of Staph aureuson mice sperm function tests after 60 min. of incubation

Sperm Bacterial Concentration (no. x 10% cells/ ml
function tests | Control 3 6 Control 12 24 Control 36 48
Sperm 51.03 49.00 47.220 53.10 48.74 48.235 52.9 46.3 44.6
concentration + + + + + + + + +
(no. x 10°) 1.500 1.146 2.772 2.000 0.851 1.369 0.920 3.009 1.283
Per centage of 76.622 | 66.897 60.641 77.824 48.023 33.162 73.444 21.122 6.720
. + + + + + + + + +
spermmotility | 5 550 | 0.829 0.910 1.322 0.805 0.637 1.019 0.474 0.326
22.976 | 18.548 15.867 19.985 12.156 4.535 22.401
A + + + + + + + 0.000 0.000
1.115 0.985 0.748 0.938 0.583 0.316 1.722
27.852 | 22.480 18.277 26.082 15.770 11.594 26.942 6.312 1.390
Sperm | B + + + + + + + + +
grade 1.388 0.979 0.990 0.655 0.860 0.489 1.313 0.316 0.200
activity 25.794 | 25.869 26.497 31.757 20.097 17.033 24.101 14.810 5.330
(%) C + + + + + + + + +
1.041 0.927 0.826 0.764 0.549 0.840 1.275 0.743 0.400
23.378 | 33.103 39.359 22.776 51.977 74.838 26.556 78.878 93.280
D * T T T T T T T T
1.365 1.777 1.971 1.342 1.140 1.643 2.224 2.293 1.923
Abnor mal 14.900 | 14.514 14.301 15.193 15.038 15.000 14.920 14.361 14.509
sperm + * * + + + + + +
morf)(;;c))logy 1.038 | 1.395 1.009 2.257 1.928 2.008 2.367 1.99 2.610
Agglutination | 16.622 | 16.416 16.724 14.221 13.913 13.406 13.330 12.900 13.850
(%) + + + + + + + + +
2.445 2.352 1.826 1.700 1.892 1.8412 1.800 1.705 1.626

* less than 0.05 level of significance
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Table (4-10, 4-11 and 4-12) demonstrating the effet different
concentrations (3, 6, 12, 24, 36, 48 Xifell/ml) of Saph aureus culture

filtrates on mouse sperm function tests at zene t@nd after 30 and 60 minutes

of incubation. At zero time of incubation no sigoaint (P>0.05) differences in
all sperm function tests were examined. From taldlell) mouse sperm
concentration, percentages of abnormal sperm mborghoand sperm
agglutination have non significant (P>0.05) diffeces as compared to the
control groups after 30 minutes of incubation wadlifferent counts ofStaph.
aureus culture filtrates. At the same time the percentafjesperm motility
observed a significant (P<0.05) reduction at celtdiitrates of bacterial
concentration 48 xfOcell/ml only when compared to its control groups.
Table4-12 shows the effect of different concentrati of Saph. aureus culture
filtrates incubated for 60 minutes. No significgift>0.05) differences were
assessed for sperm concentration, as comparesl ¢oritrol groups. Percentage
of sperm motility was significantly (P<0.05) decsed at bacterial
concentrations (24, 36 and 48 X1&ll/ml) as compared to its control groups.
After incubation for the same peri@hbph. aureus has no effect on percentages
of abnormal sperm morphology and sperm agglutinatibhese results in
agreement with result were obtained by Habh@l (2002) who observed that
Staph. aureus has no activity for adherence to the spermatozcdimulate any
morphological change. From previous results of dxaait growth cells have
harmful effects on mouse sperm function tests ntben the effects of its
culture filtrates and may be explained by the theit bacterial cells continue
division, reproduction, producing more metaboligitoproducts and enzymes
and have antigenic activity as well as could imgaermatozoal motility by the
motility of bacteria. Huwest al (1998) suggested that toxic effectskfcoli

were associated with its growth.
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Table 4-10: Effect of Staph aureus culturefiltrates on mice sper m function tests at zero time. of incubation

Sperm Bacterial Concentration (no. x 10% cells/ ml
function tests | Control 3 6 Control 12 24 Control 36 48
Sperm 54.604 | 53.410 | 53.690 | 57.280 | 54.630 | 55080 | 57.048 | 56.620 | 56.080
concentration + * + * * * + + +
(no.x10% | 2987 | 2.031 2.151 2.251 1.288 1.626 1.903 0.875 2.367
67.205 | 75.802 | 74.660 | 78244 | 76.607 | 77.677 | 76.706 | 75473 | 76.682
Per centage of + + + + + + + + +
spermmotility | 5 g1 | 2712 1.581 2.300 1.870 1.764 1.520 2323 2395
22592 | 22264 | 22.092 | 28070 | 27.857 | 26.639 | 26.315 | 25081 | 25.925
A + + + + + + + + +
1.340 | 1.223 0.979 1.760 1.600 1.802 1.742 1536 1.667
28518 | 28403 | 27.863 | 26315 | 25692 | 26.025 | 25034 | 24392 | 25.000
Sperm | B + + + + + + + + +
grade 0.927 | 1.580 1.330 2.788 2.301 2521 1.561 1.700 1.551
activity 25.185 | 25135 | 24.705 | 23.859 | 23.058 | 25.013 | 25357 | 26.200 | 25.757
(%) C + + + + + + + + +
1400 | 1.384 1.371 2.014 2.009 2.217 1.655 2.055 2.030
23705 | 24.198 | 25340 | 21.756 | 23.393 | 22.323 | 23.294 | 24327 | 23.318
D T T T T T T T T T
1269 | 1.296 1.472 1.583 0.994 1.864 1.950 1.729 1.135
Abnormal | 15.778 | 15946 | 14.703 | 14.757 | 13.685 | 14.095 | 13.963 | 12.842 | 13.783
sperm T T T T T T T T T
mor?ozc)"ogy 0.955 | 0.800 1.152 1.044 0.933 1.036 1.270 0.952 1.281
Agglutination | 14.6 | 15012 | 14460 | 15473 | 15.051 | 14.424 | 16.872 | 16.259 | 16.418
(%) + + + + + + + + +
0851 | 1.122 0.775 1.323 0.903 0.834 1.200 1.066 0.858
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Table 4-11: Effect of Staph aureus culturefiltrates on mice sper m function tests after 30 min. of incubation

Sperm Bacterial Concentration (no. x 10% cells/ ml
function tests | Control 3 6 Control 12 24 Control 36 48
Sperm 25080 | 51.1645 | 51.659 | 55180 | 50400 | 52917 | 56.161 | 54.245 | 54.909
concentration + + + + + + + + +
(no. x 10°) 2.212 1.503 1.872 1.199 1.393 1.426 1.585 0.966 1.059
- (| 75.391| 74606 | 73149 | 76732 | 74511 | 72160 | 76179 | 69.568 | 61720
ercentagﬁ.? + + + + + + + + +
sperm motility 14 900 1.815 1.415 1.270 0.995 1.130 0.809 1.752 1.721
21529 | 20693 | 21.090 | 27.845 | 25826 | 24532 | 25964 | 23524 | 20204
A + + + + + + + + +
1.254 1.013 0.959 1.350 1.327 1.221 1.516 1.333 1.156
27196 | 27513 | 26524 | 25748 | 24.875 | 25245 | 24.410 | 23.782 | 21.267
Sperm | B t u- + + t t + * +
grade 0.825 1.281 1.310 2.000 2.131 2.221 1.392 1.621 1.250
activity 26.666 | 26400 | 25625 | 23.139 | 23.800 | 22.383 | 25805 | 22.162 | 20249
(%) C + + + + + + + + +
1.846 1.791 1.762 1.752 2.500 2.090 1.696 1.655 1.346
24609 | 25394 | 26851 | 23.268 | 25489 | 27.840 | 23.821 | 30432 | 38.280
D + + + + + + + + +
1.853 1.782 1.547 1.934 1.180 2.299 1.927 2.550 1.800
Abnormal | 16.030 | 15365 | 15.732 15.38 14400 | 13.355 | 13.800 | 13540 | 12.852
sperm + + + + + + + + +
morf’ozc)"ogy 1.136 0.755 1.386 1.310 0.798 0.919 1.158 1.085 1.113
Agglutination | 15.162 | 15227 | 15.360 | 14.692 14141 | 14.780 | 16.342 | 15777 | 15.902
(%) + + + + + + + + +
1.030 1.036 0.6285 1.100 0.881 0.707 1.006 1.036 0.700

* less than 0.05 level of significance -
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Table 4-12: Effect of Staph aureus culturefiltrates on mice sperm function tests after 60 min. of incubation

Sperm Bacterial Concentration (no. x 10% cells/ ml
function tests | Control 3 6 Control 12 24 Control 36 48
Sperm 50.660 48.300 45.290 53.820 49.600 50.55 54.36 51.00 53.00
concentration + + + + + + + + +
(no. x 106) 2.059 1.347 2.182 1.547 2.023 1.873 2.300 1.759 1.660
P ; 73.278 72.779 70.024 75.595 66.700 60.220 74.284 52.620 38.042
ercentagiel;: + + + + + + + + +
SPErM MOy |1 267 | 1.606 1.123 0.911 0.513 1.797 0.834 1.536 1.188
20.763 20.745 19.787 26.700 22.256 19.445 24.865 16.562 12.463
A + + + + + + + + +
1.14 0.713 0.940 1.170 1.267 0.633 1.067 1.360 0.582
26.675 25.710 24.874 25.944 22.087 20.244 23.450 16.342 13.214
Sperm | B = t + + t * * * +
grade 0.727 1.089 1.200 1.328 2.131 1.800 1.022 1.644 1.327
activity 25.840 26.324 25.363 22.951 22.357 20.531 25.969 19.716 12.365
(%) C + - - + + + + + +
1.092 1.300 1.260 1.011 1.973 1.707 2.014 1.166 0.927
26.722 27.221 29.976 24.405 33.300 39.780 25.716 49.380 61.958
D + - - + + + + + +
2.168 1.972 1.763 2.343 2.344 2.737 2.050 1.633 2.933
Abnormal 16.388 14.634 15.292 14.840 13.368 13.815 14.800 13.725 12.757
sperm + + + + + + + + -
morf’ozc)"ogy 1.182 | 0.562 1.252 1.126 0.851 0.835 1.573 1.316 1.099
. 15.309 15.625 15.350 15.281 15.600 14.000 16.000 15.105 14.669
Agglutination + + + + + + + + +
; + + + + + + + + +
(%) 0.600 1.510 0.497 0.863 0.937 0.638 0.836 0.822 0.671

* less than 0.05 level of significance
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On the other hand, Diemet al. (1996) demonstrated that the culture

filtrate of E. coli has no inhibitory effect on the sperm cells. Nisbnet al
(2000) reported thatStaph. aureus cells have the ability to impair the
spermatozoal motility due to their attachment apiénd cluster like growth.
The same authors proved that the inhibitory eftdc&aph. aureus on sperm
motility is due to various toxins and enzymes thiaiduce from it through its
metabolism.

Figures (4-1, 4-2 and 4-3) showed the effect lbf@hcentrations of. coli
and Saph. aureus on mouse sperm concentrations after 0, 30 and i6Qtes.
Non significant (P>0.05) differences were observedcept a significant
(P<0.05) reduction in the sperm concentration ofuseo spermatozoa co-
incubated for 60 minutes with 36X26ell/ml and 48X18 cell/ml of E. coli as
compared tdaph. aureus. This result may be attributed to the fact thacoli
has damage activity for host cells during its gtowl producing exotoxins,
involving E. coli LT toxin and theE. coli ST toxin (Todar, 2005). On the other
hand,Saph. aureus has a less activity and virulence factors tBaoli. Other
investigators found th&taph. aureus may produce various toxins and enzymes
that may be exert damaging effects on human spbun,ts mechanism is
unclear (Hongt al., 2002).
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Sperm Concentration(Xmllion/ml)

3
Bacterial concentration (X10 cells / ml)

Figure (4-1): The effect of E. coli and Staph aureus on mice sperm
concentration at zero time of incubation.

Sperm concentration(Xmillion/ml)
]

3
Bacterial Concentration (X10 cells / ml)

Figure (4-2): The effect of E. coli and Staphs aureus on mice sperm

concentration after 30 min of incubation.
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Sperm concentration(Xmillion/ml)
[l

Bacterial Concentration (X103 cells / ml)

Figure (4-3): The effect of E. coli and Staph aureus on mice sperm concentration
after 60 min of incubation.

* less than 0.05 level of significance

Effects of all counts oE. coli and Staph. aureus on the percentage of
mouse sperm motility after 0, 30 and 60 minutesnof@ibation were shown in
figures (4-4, 4-5 and 4-6). The present resulteakd significant (P<0.05)
differences between the two kinds of bacterial te@) 12, 24, 36 and 48X310
cell/ml after 30 minutes of incubation (figure 4#&)d at bacterial conunts 3, 6,
12, 24, 36, and 48X2@ell/ml after 60 minutes of incubation (Figure ¥-Bhis
comparison demonstrated tHatcoli has a great effect to induce suppression on
mouse sperm motility thaBtaph. aureus. Similar result was reported by other
workers who found thaBtaph. aureus have a lower activity thak. coli on
motility of spermatozoa (Shalila al., 1996 ).
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Percentage of sperm motility

Bacterial concentration (X1&ell/ml)

Figure (4-4): The effect of E. coli and Staphs aureus on percentage of mouse

sperm motility at zer o time of incubation.

Percentage of sperm motility

Bacterial concentration (X1&ell/ml)

Figure (4-5): The effect of E. coli and Staph aureus on per centage of mouse sperm
motility after 30 min of incubation.

* less than 0.05 level of significance
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Percentage of sperm motility

Bacterial concentration (X1&ell/ml)

Figure (4-6): The effect of E. coli and Staph aureus on percentage of mice sperm
motility after 60 min of incubation.

* less than 0.05 level of significance

No significant (P>0.05) differences weeparted between all counts [6f
coli andStaphs aureus on the percentage of mouse abnormal sperm morgyolo
at zero time of incubation were found (Figure 4-&).significant (P<0.05)
increase in the percentage of abnormal sperm mtoghevhen incubated with
36 and 48X1®cell/ml of E. coli as compared t&aph. aureus after 30 min of
incubation was observed (Figure 4-8). Same stedibgi differences were
assessed for bacterial counts 12 and 24 Xc&0/ml after 60 min between the
two pathogens (Figur4-9).
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Abnormal sperm morpholod$o)

Figure (4-7): Theeffect of E. coli and Staph aureus on mice abnormal sperm

mor phology at zer o time of incubation.

Abnormal sperm morpholod$o)

Bacterial concentration (X1@ell/ml)

Figure (4-8): The effect of E. coli and Staphs aureus on mice abnormal
sperm mor phology after 30 min of incubation.

* less than 0.05 level of significance
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Abnormal sperm morpholod$o)

Bacterial concentration (X1@ell/ml)

Figure (4-9): The effect of E. coli and Staphs aureus on percentage of

abnormal sperm mor phology after 60 min of incubation.

* less than 0.05 level of significance

Therefore, E. coli has impaired effect on the mouse abnormal sperm
morphology more tha&taph. aureus .This result explained by Villegas al.
(2005), who certified that the direct contact beswE. coli or its products and
spermatozoa could stimulate apoptosis in ejaculatedan sperm. More over,
Honget al (2002) concluded that ti&aph. aureus has no activity for adherence
to the spermatozoa, and did not induce morpholbgadeanges on the
spermatozaaMonga and Roberts (1994) noticed that there iscapter-ligand
interaction between sperm arkd coli surface adhesions (p-fimbriae type 1
fimbriae and their specific receptor saccharidégh@gal P-1-4-beta-gal P-o-
methyl [gal-gal], mannose). P-fimbriae caused taiil-sperm agglutination,

meanwhile, type 1 fimbriae causes head-head spgghtmation thereforde.
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coli causes about 40-70 % sperm agglutination withitilenepermatozoa. On
the other hand, Diemer (2000) reported that thetela microscopic evaluation
revealed multiple and profound alteration in th&agtructure of spermatozoa
such as membrane defects and cytoplasmic vacucotéssevely in spermatozoa
of more than 90% infected samples.

Figures (4-10, 4-11 and 4-12) showed the effecth®fdifferent counts of
E. coli andSaph aureus on the percentage of mouse sperm agglutinatien @ft
30 and 60 minutes of incubation respectively. Thesent result appeared that
the E. coli increased significantly (P<0.05) the percentage splerm
agglutination when compared &aphs aureus after 30 min of co-incubation
with bacterial count86 and 48X1®cell/ml (Figure 4-11) and after 60 min of
co-incubation with bacterial counts 12 and 24X&6ll/m| (Figure4-12). These
results may be explained by the activityEotcoli for adherence to spermatozoal
membrane mediated by mannose and mannose-bindinguses presente on
both cell types resulted in clumping and agglutorabetween bacteria and the
spermatozoa cells (Wolfét al., 1993). Meanwhile, Staphs aureus has no
activity for adherence to spermatozoa and then maseffect on sperm
agglutination (Honggt al., 2002).
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Sperm Agglutination (%)

Bacterial concentration (X1&ell/ml)

Figure (4-10): The effect of E. coli and Staph aureus on mice sperm

agglutination at zero time of incubation.

sperm agglutination (%)

Bacterial concentration (X1&ell/ml)

Figure (4-11): The effect of E. coli and Staph aureus on percentage of mice
sperm agglutination after 30 min of incubation.

* less than 0.05 level of significance
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Sperm agglutination (%

Bacterial concentration (X1&ell/ml)

Figure (4-12): The effect of E. coli and Staph aureus on percentage of
mouse sper m agglutination after 60 min of incubation.

* less than 0.05 level of significance

Figures (4-13, 4-14 and 4-15) show the effectdefdifferent counts dt.
coli andSaph aureus culture filtrate on mouse sperm concentrationsrdit 30
and 60 minutes. Non significant (P>0.05) differeaere observed betweén
coli and Saphs aureus at zero time and after 30 and 60 minutes of co-
incubation Therefore this result may be attributed to the kmeas in the
activity of both bacterial culture filtrates on ns@u sperm concentration.
However, Todar (2005) reported two typestofcoli exotoxin  involving LT
and ST toxins which negatively affect sperm cells. the other handitaphs
aureus has activity and virulence factors lower tHancoli, and then its culture

filtrate may has no activity on sperm cells.
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Sperm concentration(Xmillion/ml)
1

Bacterial concentration (X1&ell/ml)
Figure (4-13): The effect of E. coli and Staph aureus culture filtrate on mice

sperm concentration at zero time of incubation.

Sperm concentration(X million/ml

Bacterial concentration (X1&ell/ml)
Figure (4-14): The effect of E. coli and Staph aureus culturefiltrate on mice

sperm concentration after 30 min of incubation.
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Sperm concentration(Xmillion/ml)
1 1 1 1 1 1

Figure (4-15): The effect of E. coli and Staphs aureus culture filtrate on

mice sperm concentration after 60 min of incubation.

Non significant (P>0.05) difference were found &irconcentrations oE.
coli andSaph aureus culture filtrate used on the percentage of moyserns
motility at zero time (Figure 4-16). Significant <®.05) reduction in the
percentage of mouse sperm motility incubated3@rminutes with culture
filtrates of E. coli counts 24, 36 and 48 X16ell/ml and with culture filtrates of
E. coli counts 12, 24, 36 and 48 X1@ell/ml incubated for 60 minutes as
compared to its group o&aph aureus culture filtrate.Sousa (2003) revealed
that E. coli have the ability to produce microbial proteins texan usually
enzymes that kill host cells at very low count ebfhimay probably reduce
spermatozoal motility.
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percentage of sperm motil

Bacterial concentration (X1@ell/ml)

Figure (4-16): The effect of E. coli and Staphs aureus culture filtrate on

mice sperm motility at zero time of incubation.

Percentage of sperm motility

Bacterial concentration (X1&ell/ml)

Figure (4-17): The effect of E. coli and Staph aureus culturefiltrate on mice
sperm motility after 30 min of incubation.

* less than 0.05 level of significance
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Percentage of sperm motility

Bacterial concentration (X1@ell/ml)

Figure (4-18): The effect of E. coli and Staph aureus culturefiltrate on mice

sperm motility after 60 min of incubation.

* less than 0.05 level of significance

Although staph aureus bacteria produce different kinds of exotoxins, its
culture filtrates couldn’t induce a significant tetion in spermatozoal motility
askE. coli culture filtrates did. This could be explainedthg suggestions that
this strain hasn't acquired sets of all viruleneaeas or its concentration is very
low (Sousa, 2003).

The effects of the different counts Bf coli and Staphs aureus culture
filtrates on the percentage of mouse sperm morgiyoklfter 0, 30 and 60
minutes of incubation were presented in figure94420 and 4-21. At zero
time of incubation with all culture filtrate d. coli counts, the percentage of
abnormal sperm morphology was showd no significhiférences (P>0.05) as

compared to corresponding groupsStephs aureus.
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Abnormal sperm morphology (¢

Bacterial concentration (X1@ell/ml)
Figure (4-19): The effect of E. coli and Staph aureus culturefiltrate on mice

abnormal sperm morphology at zero time of incubation.

*

Abnormal sperm morphology (¢

Bacterial concentration (X1@ell/ml)

Figure (4-20) The effect of E. coli and Staph aureus culture filtrate on
abnormal mouse sperm mor phology after 30 min of incubation.

* less than 0.05 level of significance
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Abnormal sperm morphology (¢

Bacterial concentration (X1&ell/ml)

Figure (4-21): The effect of E. coli and Staph aureus culture filtrate on mice

abnor mal sperm mor phology after 60 min of co-incubation.

* less than 0.05 level of significance

The percentage of abnormal sperm morphology wasfigntly (P<0.05)
increased foE. coli culture filtrates at counts 24, 36 and 48 %déll/ml after 30
minutes incubation and at counts 12, 24, 36 andl88ell/ml after 60 minutes
of incubation as compared with groups $&fph. aureus culture filtrates (tables
4-20 and 4-21 Respectively), non significant (P5)differences were assessed
for all counts useed among the two species cufilirgtes on the percentage of
sperm agglutination at zero time and after 30 teimf incubation (Figures 4-
22 and 4-23). meanwhilE. coli culture filtrates at counts 24, 36 and 48 X10
cell/ml significantly (P<0.05) elevated the per@ae of sperm agglutination
after 60 minutes of incubation (Figure 4-24).
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Sperm agglutination (%)

Bacterial concentration (X1@ell/ml)

Figure (22): The effect of E. coli and Staph aureus culture filtrate on mice

sperm agglutination at zer o time of incubation.

Sperm agglutination (%

Bacterial concentration (xI®@ell/ml)

Figure (23): The effect of E. coli and Staph aureus culture filtrate on mice
sperm agglutination after 30 min of incubation.
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Mouse sperm agglutination (¢

Bacterial concentration (xI@ell/ml)

Figure (4-24): The effect of E. coli and Staph aureus culture filtrate on mice

sperm agglutination after 60 min of incubation.

* less than 0.05 level of significance

In the light of the present results, culture fiesofE. coli are harmful than
Saph aureus culture filtrates on sperm agglutination. Morenfre¢his result, the
time of sperm-bacterial culture filtrate incubatiptays a major role on the
morphology and agglutination of spermatozoa whiehpts bacterial products
like exotoxins to complete its attachment and acalthough Honggt al (2002)
demonstrated tha®taphs. aureus or its culture filtrates hasn't the ability to
adherence to the spermatozoa and didn’t increasensagglutination. Further
explanation by Sousa (2003) who suggested that @Gegative pathogens
could lyses the host cells by the pore-forming nexiunction by insertion into
the host cell plasma membrane which causes formatica pore or channel

leading to lyses of the host cells.
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Figure (4-25) shows the effect of all concentradiasf E. coli on the
percentage of progressive motile spermatozoa (gréddd3) throughoutO, 30
and 60 minutes of incubation. During the first 3ihates of incubation there
was a rapid and significant (P<0.05) decrease enpercentage of progressive
motile spermatozoa incubated wihcoli counts 12, 24, 36 and 48X.6ell/ml
as compared to the control groups (Figure 4-2%nFAhe same figure, gradual
and non significant (P>0.05) decrease in the péagenof progressive motile
spermatozoa of control groups throughout 60 minatescubation .This could
be explained by the fact that normal spermatozastaral conditions impair its
motility gradually after one hr of ejaculation( \lAim, 2003).

While figure (4-26) shows the effect of all incubd&aphs aureus counts
on the percentage of progressive mouse motile sdemma (grades A+B)
during zero time and after 30 and 60 minutes ofilbi@ation . Gradual and non

significant (P>0.05) decrease in the percentage podgressive motile
spermatozoa incubated with 3 and 6 X téll/ml, as well as control groups

throughout 60 minutes. The culture filtrates ofdali counts 3 and 6 X 10
cell/ml is lowers counts filtrates , have a lowencentrations of pathogenic
enzymes and exotoxins, thus its negative effedp@mmmatozoa motility (grades

A+B) lower. Gradual and significant (P<0.05) retion in the percentage of

progressive motile spermatozoa incubated with mo¥cell/ ml throughout 60
minutes. From the same figure, rapid and signiti¢@x0.05) decrease in the

percentage of progressive motile spermatozoa inedbaith 24, 36 and 48 X

10° cell/ ml after 30 and 60 minutes of incubation.isThesult could be
explained by the fact that bacteria may be prodiocéns (serotoxins) that
poisons the sperm (Molner, 2003). Moreover, So@883) proved thakE. coli
could produce proteins (toxins) that poison thethmmls. Nicholsonet al.
(2000) reported that various exotoxins and enzytihasproduced fronstaph.
aureus through its metabolism could significantly reduttee spermatozoa

progressive motility.
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Figure (4-25): The effect d&. coli on percentage of progressive motility(grade

A+B) of mice spermatozoa.
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Figure (4-26): The effect offaph aureus on percentage of progressive

motility(grade A+B) of mice spermatozoa .
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Effects of all counts d&. coli culture filtrates on percentage of progressive
motility of mouse spermatozoa (grades A+B) at zere and after 30 and 60
minutes of incubation were presented in figure [3-Aon significant (P<0.05)
reduction in the percentage of progressive motgermatozoa at bacterial
counts 3, 6 and 12 Xiaell/ml after 60 minutes of incubation. In the sam
figure, rapid and significant (P<0.05) decreaséhi percentage of progressive

motile spermatozoa incubated with culture filtrafeE. coli counts 24, 36 and

48 X 10 cell/ml after 30 minutes, also, same regressias vegistered for
another 30 minutes. However, control groups haaelgal and non significant
(P>0.05) decrease in the percentage of progregsoide spermatozoa (Figure
4-27). In the figure (4-27), during 60 minutes ntubation, gradual and non
significant (P>0.05) regression in the percentade poogressive motile
spermatozoa incubated with 3, 6, 12, and 24 X 1€ell/ml, in additions to
control groups. The percentage of progressive en@ermatozoa incubated

with 36 and 48 X 16 cell/ml was significantly decreased after 30 masuand
60 minutes. In agreement with Dienetial (2003), spermatozoa incubated with
E. coli bacteria revealed a significant decrease in pssiye motility after 2 hr.

In 1996 Diemeret al mentioned thak. coli have a direct inhibitory effect
through its exotoxins in culture filtrate & coli on progressive motility of
spermatozoa only at sperm / bacteria ratio of apprately 1. Similarly, Liuet

al (2002) revealed th&taph aureus significantly (P<0.05) decreased the sperm
motility and viability. Prabhaet al (2004) noticed that 72 hr old culture
supernatant isolated from infertiie male causingd%0immobilization of

spermatozoa.
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Figure (4-27): The effect d&. coli culture filtrates orpercentage of progressive

motility(gradeA+B) of mice spermatozoa
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Figure (4-28): The effect oBtaph aureus culture filtrateson percentage of

progressive motility (grade A+B) of mice spermat@zo
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4.2 In vitro Fertilization

Results ofin vitro fertilization (IVF) for mouse spermatozoa co-inatgxl

with eitherE. coli or Saph.s aureus for different periods were presented in table

(4-13). In general, outcomes of Ifave no results for spermatozoa . incubated

with the different counts oE coli at different periods including 0, 30 and 60

minutes; meanwhile its control groups have meacngrgage of IVH55.61%).

From the same table, results of IVF indicated #permatozoa incubated with

Saphs aureus at counts 36 and 48X1@ell/ml at zero time and after 30 and 60

minutes have no results. Similarly, no IVF resultere obtained foiStaph

aureus at count 24 after 30 minutes and 60 minutes, csdy. Significant

(P<0.05) reduction in the percentage of Xdf spermatozoa incubated with

Staph aureus at counts 3, 6, 12 and 24 x3m||/m| at zero time and at counts 3,

6 and 12 X 1®cell/ml after 30 minutes of incubation when congghto the

control groups.

Table (4-13): The effects of different concentrations of Escherichia coli and
Staphylococcus aureus on per centages of in vitro fertilization in mice.

Bacteria Time
Zero
Control 3 6 Control 12 24 | Control 36 48
E. coli 50.00* [ 0.00| 0.00| 56.25*| 0.00| 0.00f 58.827 0.0d 0.00
Staph. aureus | 56.25* | 37.5| 35.68§ 56.251 31.2b 17.64 58.88* 0.00 000.
30 min
Control 3 6 Contral 12 24 | Control 36 48
E. coli 44.44* | 0.00 | 0.00( 68.7571 0.04 0.00 52.94* 0.00 Q.00
Staph. aureus | 59.28* | 33.52| 23.33 66.66f 12.% 0.0p 50.0p* 0.00 00.0
60 min
Control 3 6 Control 12 24 | Control 36 48
E. coli 47.05* [ 0.00 | 0.00( 58.824 0.0¢ 0.0 58.88* 0.00 Q.00
Staph. aureus | 66.66* | 29.05| 27.41 44.44t 0.00 0.0p 52.94* 0.00 00.0

* Control group significantly (p<0.05) increased esmpared to its corresponding

groups.
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Many scientists pointed out that the outcomes &f 8éuld be impaired at
the presence of bacteria in semen (Stoastadl 1993).While Hewitiet al (1985)
demonstrating that bactena vitro was reduced the fertilization and cleavage
rates of human oocyteKeck et al. (1998) reported that binding of bacteria to
the sperm cell surface may impair sperm oocyteracteon. El-Mullaet al
(1996) reported that the fertilization capacity afman spermatozoia vitro
could be impaired by thi. coli inducability effect of the acrosome reaction too
early before reach ovum. Shalikhal. (1996) showed thdE coli and Staph.
aureus have reduced the fertilizatiom vitro. The effect ofE. coli incubated
with spermatozoan vitro resulted in reduced sperm motility and acrosome
reaction (Kohenet al., 1998). E. coli infection of ejaculates results in
immobilization and impaired acrosomal function iuntan spermatozoa
(Diemer. 2000). Furlongt al. (2000) explained this suggestion in according to
the proacrosin protein present in the sperm acrostioh could be expressed
by E. coli and assess zona pelucida binding activity. Theeepatients with
semen culture positive for E. coli prior to the I'¥Focedure, and then cleared
after treatment had a higher pregnancy rate (6@¥ipared with those patients
who were positive for E. coli at the time of attemp

Outcomes of IVFfor mouse spermatozoa incubated with the different
counts ofE. coli and Staph aureus culture filtrates were presented in table (4-
14). Culture filtrates of all counts & coli at 30 and 60 minutes have no results
as compared to its control groups, except cultitrates at counts 3 and 6 X310
cell/ml have significant (P<0.05) reduction for I\pErcentage after 30 minutes
of incubation when compared to the control groups.

At zero time, no IVAesults were recorded for culture filtrate at couB®
and 48 X168 cell/ml, meanwhile, a significant (P<0.05) redaoatiin the
percentage of IVRvere noticed for culture filtrates at counts 12 &ddX 16
cell/ml and non significant (P>0.05) differencesreveobserved for culture

filtrate at counts 3 and 6 X 1@ell/ml as compared to the control groups. On the
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other handStaphs aureus culture filtrates of only 36 and 48xi@ell/ml has

significant (P<0.05) reduction in the percentagel\&f after 60 minutes of

incubation (Table 4-14). Patients have positizecoli within semen cultures

prior to the IVF procedure using washing and centrifugation havdaghehn

pregnancy rate than those patients who were peditivE. coli at the time of

attempt without sperm processing (Shal#taal., 1996). The same workers

demonstrated that ti&aphs aureus have a lower activity thak. coli, however

the group of patients hav@aph aureus infected semen at the time of IVF

observed reduced pregnancy rate up to 17% of patien

Table (4-14): The effects of different concentrations of Escherichia coli and

Staphylococcus aureus culture filtrates on percentages of in vitro
fertilization in mice.
Bacteria Time
Zero
Control 3 6 Control 12 24 Control 36 48
E. coli 52.29 | 46.66| 47.36 66.66*| 17.64| 6.25| 53.33t 0.00 0.0D
filtrates
Staph.aureus| 42 05| 4253 41.11 50.00 46.68 54P0 52.04 47.05 0 45.
filtrates
30 min
Control 3 6 Control 12 24 Control 36 48
f.E'CO" 52.29*| 27.77| 125| 58.824 0.00 000 60.00* 0.0 0.00
iltrates
Staph.aureus| o, o5 | 5009 41171 5626 50 446 6225 4375 37.50
filtrates
60 min
Control 3 6 Control 12 24 Control 36 48
E. cali
filtrates | 68.87%| 0.00 | 0.00| 47.05 0.0d 0.0 46.6¢* 0.0  0.00
Staph. aureus ] |
filtrates | 50-00 | 43.75| 46.64 50.00 47.05 41[7 50p* 375 476

* Control group significantly (p<0.05) increased e@mpared to its corresponding

groups.
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Chapter Five

Comrctustons —anmd—Recomendat T oS

5.1 Conclusions

1- The seminal fluid of infertile patients infected with Staph. aureus is four

times than infected with E. coli.

2- Culturefiltrates of E. coli and Staph. aureus have lower negative effects than
its cells on the of mouse sperm function tests and the culture filtrates of E.
coli have more side effect than Staph. aureus on the mouse sperm function
tests.

3- Mouse in vitro fertilization has no results in the presence of E. coli infection
while, reduced outcomes of mouse IVF when culture media infected with

Saph. aureus.
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5.2 Recommendations

1- Molecular and biochemical studies on the effect of E. coli and Saph. aureus
on in vitro sperm-egg binding and plasma membrane receptors in

experimental animals.

2- Immunological and histological studies on the infected male and female
reproductive organs and its reproducibility in experimental animals.

3- Use of herba medicine for treatment of infection of male reproductive
system and improvement of in vitro and in vivo fertilization outcomes in

experimental animals.
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