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Abstract

In this study, Y. vaginal swabs obtained from women
patients suffering from vaginitis, and admitted to Babylon Hospital
of Delivery and Maternal in Hilla Province were included. It was
found that only three isolates of Streptococcus agalactiae were
identified. All isolates underwent culture and biochemical tests to
confirm diagnosis, and it was reveled that the all isolates gave the
same cultural and biochemical characters except in their ability to
grow in 1.7 NaCl. However, other types of bacteria and yeasts were
also isolated. Streptococcus agalactiae isolates were isolated mainly
from non-pregnant women but there was no isolates obtained from
pregnant women.

The effect of some antibiotics on Streptococcus agalactiae was
investigated, and the results showed that all isolates were entirely
resistant to Amoxillin (V++7), and lesser to Gentamycin,
Tetracycline, and Erythromycin (11.1%), and much lesser to
Clindamycin (YY.¥Z). On the contrary, all Group B Streptococcus
isolates were found to be susceptible to Lincomycin, Penicillin, and
Chloramphenicol.

Some virulence factors of bacteria were also studied, and the
results showed that all bacterial strains possessed capsules, which

were regarded as the most virulent factor of the bacteria.



The results also showed that all strains did not have the first
and second Colonization Factor Antigen (CFA/I & CFA/Il) whereas
all isolates contained (CFA/III).

In respect of the ability of the isolates to produce Haemolysin,
Siderophore, and Extracellular proteases, the results of the work
showed that all the isolates were able to produce bacterial
haemolysin, but were not able to produce siderophore and
extracellular proteases.

The ability of the bacterial isolates to produce bacteriocin was
also investigated and it was found that only one isolate had the ability
to produce bacteriocin that had effect on other Streptococcus
agalactiae strains isolated in this study.

The effect of lactic acid on the bacterial growth was likewise
studied. It was stated that lactic acid at high concentration >Y + ug/ml

could cause inhibition to Streptococcus agalactiae growth.
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Introduction and Literature Review

\.\ INTRODUCTION

Streptococcus agalactiae or Group B Streptococcus (GBS) is
gram-positive coccus which appears in chain or pairs. It is usually
beta-hemolytic and reliably identified by its production of Lancefield
group B antigen (Ruoff, et.al., Y229). Streptococcus agalactiae has
been classified serologically into % serotypes (la, Ib, and II-VIII)
according to difference in capsular polysaccharide (Perch, et.al.,
Y4V4). The gastrointestinal tract is the most likely human reservoir of
Streptococcus agalactiae, whereas the genitourinary tract is the most
common site of secondary spread. It is a member of the normal flora
of the female genital tract, and in most studies from ) :Z-Y.7 of
pregnant women are colonized with Streptococcus agalactiae in the
vaginal or rectal area (Regan, et.al., Y344Y). However, this agent is
frequently implicated as an important cause of a severe invasive
disease primarily in newborns, pregnant women, and adults with
underlying disease (Harrison, et.al., Y449),

In newborns, the most frequent presentation are bacteraemia,
pneumonia, or meningitis (Baker, et.al., 1ss.). In pregnant women,
Streptococcus agalactiae infection causes urinary tract infection,
amnionitis, endometritis and wound infection postpartum
(Anonymous, s1). In non-pregnant women, bacteraemia,
genitourinary infection and pneumonia are the most frequent

manifestations (Farley, et.al., 1ssv).



The rate of invasive Streptococcus agalactiae is twice as high in
black adults as in whites. Black race has been identified as an
important risk factor for both early-onset and late-onset Group B
Streptococcal disease in neonates (Schuchat, et.al., Y44+). However,
these associations may be due to socioeconomic conditions.

Most of the infection with this bacteria can be prevented by
using antibiotics such as penicillin or ampicillin (Betriu, et.al., Y33¢),

There is no independent study on this bacteria conducted in Iraq;
this work therefore, aims to study the isolation and identification of
Streptococcus agalactiae associated with vaginitis, to examine some

virulence factor such as (Capsule, Hemolysin, Colonization Factor

Antigens (CFA), Siderophores and Extracellular Protease), and to

show the effect of some antibiotic on Group B Streptococcus isolates.
\.Y Literature Review
V.Y.y Group B Streptococcus (GBS)

Group B Streptococcus, taxonomically known as Streptococcus
agalactiae, is a gram-positive cocci, non-motile, non-spore forming,
and spherical or ovoid. Less than Y um in diameter, catalase negative,
oxidase negative, facultatively anaerobic, fermentative metabolism
with lactic acid being primary product, it grows poorly on nutrient
media, and prefer media enriched with blood or serum (Edward and
Baker, Y449),

On blood agar, hemolysis is usually of the B type, though the
zones are usually narrow and smaller than those produced by group A,

C, or G Streptococci. In some culture, hemolysis is of a type and in
\



some there is no hemolysis. Colonies are gray, mucoid and larger
(about Y mm) than those of other Streptococci. They appear orange on
some media, but pigment is most reliably formed on Islam's medium
(Islam, YaVY),

Cell wall structure possesses a typically gram-positive cell wall
consisting of mucopeptide (peptidoglycan) and teichoic acid. In
immature cultures, a capsule may also be present.Group B
Streptococcus has a layer of C carbohydrate which can be used to
serologically classify an isolate (Colman, Y 3AA),

Resistance to bacitracin is a common feature of B-hemolytic
strains of Group B Streptococcus. About A7 of the strains develop a
characteristic orange pigment on anaerobic incubation and this is seen
best on Columbia agar plates. Biochemical tests are useful for
differentiating it from other Streptococci are growth on ¢ -7 bile agar,
splitting of sodium hippurate and inability to hydrolysis easculin.
Group B Streptococcus show a positive CAMP reaction, that is, it
produce substance which acting with Staphylococcal B-hemolysin,
completely lyses sheep red blood cell (MacFaddin, Y« +).

Streptococcus agalactiae has a variety of potential virulence
factors including a polysaccharide capsule occurring in 2 distinct
structural and antigenic types (la, 1b and II1-VII1), secretion of enzyme

hyaluronidase (formerly incorrectly identified as neuraminidase

(Pritchard and Lin, Y44Y)) and Cea-peptidase, and the ability to bind

human immunoglobulin A via the Fe protein to the surface-associated



beta-antigen protein. The serotype-specific capsular polysaccharides
are essential for pathogenesis (Rubens, et.al., Y3AY).

Group B Streptococci may be found in the genitourinary tract
and/or the gastrointestinal tract of humans. In adults, the
gastrointestinal tract appears to be the major reservoir of Group B

Streptococcus infection, with frequent spread to the genitourinary
tract. Most people are unaware that they have the bacteria because

these are usually have show no clinicaly symptoms (Edward and
Baker, Y+ ).

Group B Streptococcus disease occurs when the bacteria gets
past a persons immune system defenses. Health conditions that
decrease the persons immunity like chronic or debilitating (i.e.
diabetes, liver disease, and malignancy) infections also make invasive
disease more likely (Christensen, et.al., 1s2v).

Streptococcus agalactiae causes invasive disease primarily in
newborns and in women in the postpartum period (Anonymous,
Y447). Adults with severe infections unrelated to pregnancy are
usually elderly and have underlying illness such as diabetes mellitus,
liver failure, malignancy, acquired immunodeficiency syndrome, or
renal failure (Jackson, 14s1). In non-pregnant adults, skin or soft-tissue
infection, bacteraemia, genitourinary infection, and pneumonia are the
most common manifestations of disease (Farley , et.al., 1asr).

An infant may become infected by passing through the birth

canal of a woman with symptomatic or asymptomatic GBS. Infant

¢



may get severe form of Group B Streptococcus disease, including
meningitis and bacteraemia, transmitted through the birthing process
(Bakers and Edward, s4.).

The relative risk of vaginal infection with Streptococcus agalactiae
in patients with purulent vaginal discharge was greater than that of
Candida sp. infection, and lower than that of Trichomonas sp.
infection (Maniatis, et.al., Y337). But Group B Streptococcus infection
Is not classified within sexually transmitted disease (STD) (Honig,

et.al., Y349).

\.Y.Y Physiopathology of Streptococcus agalactiae

Streptococcus agalactiae is an invasive encapsulated organism
capable of producing severe disease in hosts that are
immunocopromised. Virulence is related to the polysaccharide toxin
produced by Group B Streptococci. Immunity is mediated by antibody
to the capsular polysaccharide and is serotype-specific. Several
serotypes are known: la, Ib, I, I, IV, V, VI, VII, and VIII (Perch,
et.al., yavq).

Group B Streptococci colonize the vagina, gastrointestinal tract,
and the upper respiratory tract of healthy humans. The portal of entry
IS not apparent, but possible areas include the skin, genital tract,
urinary tract, and the upper respiratory tract.

The physiopathology of Group B Streptococci implies that this
bacteria can

) - evade the host defense,

(o)



Y- adhere to and invade various types of epithelial
cells, including those constituting the brain blood
barrier, and

Y- rapidly adapt to various growth condition (pH,

temperature variations and nutritional starvation).

The pathogenesis of Group B  Streptococci infections is a
multifactorial process that includes the ability to adhere, colonize,
invade epithelial cell, and then replicate and evade host defenses
(Nizet, etal., Y+« ),

Adherence is  thought to be initiating  entry
into host cell, promoting invasion of deeper tissue and ultimate
dissemination of the bacteria to the blood stream and multiple organ
systems (Tamura and Rubens, Y342¢). The process of colonization
involves microbial and host receptor-lignad interaction.

Surface protein of pathogenic bacteria plays an important role
during the infection process by mediating interactions between the
pathogen and the host cell and/or evasion from the host defense.
Surface proteins are predicated to be necessary for adherence because
protease treatment of the bacteria reduces adherence and invasion
(Bagg, et.al., YAAY),

\.Y.¥ Incidence of Streptococcus agalactiae

Streptococcus agalactiae strains were once considered

pathogens of domestic animals causing mastitis in cows.



Streptococcus agalactiae is now best known as a cause postpartum
infection as well as the most common cause of neonatal sepsis. More
recently, the role of this organism is found to be the cause of infection
in non-pregnant women (Farley, Y+ V).

Group B Streptococci colonize the vaginal and gastrointestinal
tract in healthy women. Neonates acquire this organism as a result of
vertical transmission from the maternal genital tract to the infant in
utero or at delivery. Carriage rate in women may range from ¢7-£¢+ 7,
Whereas acquisition of the organism by the neonate is efficient, the
rate of subsequent clinical disease is quite low, ‘%-Y’. Neonatal
sepsis from Group B Streptococci is a rare event, but it is more
common in the setting of prematurity and prolonged rupture of the
membranes. The large number of women who carry this organism and
the fact that neonatal sepsis is a rare event make the prevention
approach to this problem difficult (Eickhoff, et.al., Y31¢),

Disease in the neonate is divided into early and late disease.
Early neonatal sepsis with Group B Streptococci is often observed
within Y¢ hours of delivery, but it can become apparent as late as Vv
days after birth. Nothing specific regarding the clinical presentation in
early disease differentiates Group B Streptococci as the etiology from
other pathogens. Pneumonia with bacteraemia is common and
meningitis less likely (Weisman, et.al., Y44Y). Late disease is defined
as infection after one week and before three months after birth. Late
disease is commonly serotype Ill, characterized by meningitis and

bacteraemia (Stoll, et.al., Y437),



Group B Streptococci as a cause of infection in pregnant women
can be manifested by chrioamnionitis, endometritis, or genitourinary
infection with bacteraemia. Rarely can endocarditis or meningitis be
observed (Berner, Y« +Y).

Only in the last three decades has the role of Group B
Streptococci as a serious pathogen in the non-pregnant adult been well
defined. This organism is an extremely rare cause of infection in
healthy individuals. It is almost always associated with underlying
abnormalities. Diabetes is associated most commonly with Group B
Streptococci in some series (Joshi, et.al., Y394). Malignancy is the
most common association in a series from an institution with a large
oncology population. Cardiovascular and genitourinary abnormalities
have been observed as major factors for the acquisition of Group B
Streptococci. Other conditions associated with Group B Streptococci
in adults include neurologic deficits, cirrhosis, steroids, AIDS, renal
dysfunction, and peripheral vascular disease (Waite, et.al., Y331),

Group B Streptococci in elderly people, aged v+ years or more,
is strongly linked to congestive heart failure and being bedridden.
Urinary tract infection, pneumonia, and soft tissue infection are the
most common illness in elderly people, possibly as a result of
aspiration of Group B Streptococcus from the upper respiratory tract
infection (Bayer, et.al., Y4Y?),

Group B Streptococci colonize not only the female genital tract
but are also found commonly in the gastrointestinal tract. They have

been described as symptomatic colonizers of the urethra in both men



and women (Mathew, et.al., Y44Y). Group B Streptococci can
colonize the upper respiratory tract. Group B Streptococci are very
invasive but produce little inflammation at the entry site (Schuchat,
1449),

Primary bacteraemia without an obvious source with Group B
Streptococcal infection is a common presentation in adults. Group B
Streptococci can be a cause of acute destructive endocarditis, which
may require emergency valve replacement (Duma, et.al., Y419). Other
sources of bacteraemia include pneumonia in elderly people,
genitourinary and soft tissue infection. Polymicrobial bacteraemia
with Group B Streptococci is observed in disease related to infected

lines and can also reflect a genitourinary source (Lerner, et.al., YaVV).

\.Y.¢ Epidemiology of Streptococcus agalactiae

Transmission of Group B Streptococci from mother to child can
occur during birth in the case of vaginal colonization, or before birth
in the setting of maternal infection. Colonization of newborns may
occur without infection; organisms can be isolated from neonatal skin
and mucous membranes. Vertical transmission from mother to baby is
well described in early onset neonatal disease whereas the horizontal
transmission can also occur through sexual intercourse (Baker, et.al.,
VavY).

Nosocomial spread of Streptococci from baby to baby via health
care workers has been demonstrated to occur in nurseries (Noya and
Rench, YAAY),



Studies of carriage of Group B Streptococci suggest that the
presence of these organisms in vagina may be intermittent, leading to
the hypothesis that the normal habitat of Group B Streptococci is the
intestine. Group B Streptococci can be isolated from faeces and the
contents of the small intestine (Anthony, et.al., Y3AY), but the rectum
and anorectal areas appear to be the major sites of the colonization
(Islam and Thomas, Y%A+; Easmon and Tanna, Y3A)). In pregnant
women, anorectal specimens are more likely to be positive than those
obtained from the urethra or vagina (Ross and Cumming, A3AY),
Vaginal carriage rates have been found to be higher in the earlier part
of the menstrual cycle, in teenagers compared to older women, in
sexually active women and in women with a history of three or fewer
pregnancies. Published carriage rate values have ranged from
approximately ©7 to YeZ in surveys of pregnant women (Finch, et.al.,
1AV,

Asymptomatic bacterial colonization can be documented in the
vagina, in the lower gastrointestinal tract and occasionally in the upper
respiratory tract. It is estimated that up to Y:7 of asymptomatic
pregnant or non-pregnant women carry the organism (Oxtoby, et.al.,
VAAT).

Vaginal carriage rates vary from ©7 to Yo7, but are the same in
pregnancy as in sexually active non-pregnant women. Carriage rates
do not appear to be affected by age, race, and socioeconomic status.
The majority of two thirds of pregnant women who carry Group B

Streptococci do so intermittently or transiently, and only one third of

A



all pregnant Group B  Streptococci carriers have the organism

chronically (Regan. et.al., Y42)Y).

V.Y.® Vaginitis

Vaginitis is a name given to describe swelling, itching, burning
or infection in the vagina that can be caused by several different
germs. This is a common gynecological problem found in women of
all ages, with most women having at least one form of vaginitis during
their lives. Vaginal infections often occur when a womens natural
resistance is lowered by anxiety, tension, lack of sleep, poor diet, and
sexual activity with an infected partner. Vaginal infections are also
caused by the proliferation of organisms such as Candida albicans as
part normal commensal flora (Quan, Y« ).

In addition, the vaginal environment is influenced by a number
of different factors including a womans health, her personal hygiene,
medications, hormones (particularly estrogen), and the health of her
sexual partner. A disturbance in any of these factors can trigger
vaginitis. Vaginal infection can produce a variety of symptoms, such
as abnormal or increased discharge, itching, fishy odor, irritation, and
painful urination or vaginal bleeding (Spaker, Y34)Y).

Vaginitis caused by Streptococcus presents a creamy, white
discharge that is normally clear or white cloudy. There is usually no
burning of the vulva as is the case with yeast infection, and the
discharge is not very odorous like a bacterial vaginosis. There are

several Streptococcal species that can be present in the vagina: groups

AR



A, B and D. About V-7 of Streptococcus is due to group B and about
Y./ is due to group D. Group A infection is rare. Streptococcus
vaginitis can occur spontaneously but very often it is caused by the
antibiotic treatment given for bacterial vaginosis (Frederick and
Jelovesk, Y« V).

Beta hemolytic Streptococci cause purulent vaginal discharge
(vaginitis), and the organism that cause purulent infection in the
urethra may also infect the epithelial cell in the cervical opening

(Baron, et.al., Y44¢),

V.¥.% Virulence Factors of Streptococcus agalactiae
The factors that determine the initiation, development, and
outcome of an infection involve a series of complex and shifting
interaction between the host and the parasite, which can vary with
different infecting microorganisms (Brogden, et.al., Y+«++). The
microbial factors that contribute to the virulence of a microorganism
can be divided into three major categories:-
Y- Those that promote colonization of host surface.
Y- Those that evade the hosts immune system and promote tissue
invasion.
Y- Those that produce toxins that result in tissue damage in the
human host.
Group B Streptococcus can produce many virulence factors
associated with its pathogenicity. Some Group B  Streptococcus

virulence factors are secreted directly into the medium; others may be

VY



associated with the bacterial surface but can be removed in an active
form by proteolysis or binding to host cell component (Nizet and
Rubens, Y.« +).

V.Y.%.) Capsule:

A capsule is a loose, relatively unstructured network of polymers
that covers the surface of an organism. Capsule is a major virulence
factors and the clinical isolates of Streptococcus agalactiae produce a
polysaccharide capsule. A total 2 different capsular serotypes (la, Ib,
and I1-V1I1) have been demonstrated (Perch, et.al., Y3V4). They are all
polysaccharides composed of galactose and glucose, combined with Y-
acetoamido-Y-deoxyglucose, rhamnose or N-acetylglucosamine and
with terminally positioned sialic acid which gives them a net negative
charge (Kogan and Uhrin Y343 ¢),

The capsular polysaccharides are essential virulence factors
(Rubens, et.al., Y3AY). They inhibit phagocytosis and complement
activation in the absence of specific antibody. Capsular
polysaccharides of Group B  Streptococcus are not required for
adherence to, or invasion of, epithelial cells and may, in fact, attenuate
these cellular interactions to some degree (Tamura, et.al., Y34¢),

Of the nine serotypes, the type la, Ib, II, IlI, and V are
responsible for the majority of neonatal human Group B
Streptococcus disease. Serotype |11 is particularly important because it
causes a significant percentage of early-onset disease (infection
occurring in the first week of life) and the majority of late-onset

disease (infection occurring after the first week of life) in human

'Y



neonates. It is also responsible for the majority (A+7%) of neonatal
Group B Streptococcus meningitis cases (Harrison, et.al., Y33A),

Type V is the most common capsular serotype associated with
invasive infection in non-pregnant adults, and the emergence of type
V strains over the past decade has been temporally linked to an
increase in Streptococcus agalactiae disease in population (Tyrrell,
etal., Y.«++).

1.Y.1.Y Hemolysin:

Streptococcal hemolysins can affect other kinds of cell and are
better termed cytolysins. A hallmark phenotype of Group B
Streptococcus in the clinical laboratory is the appearance of beta-
hemolysis surrounding colonies growning on the surface blood agar
plates. Colonies are gray, mucoid and larger (about Ymm) than those
of other Streptococci. They appear orange on some media, but
pigment is reliably formed on Islams medium (Islam, Y4VYY). The
Group B  Streptococcus beta-hemolysin has been particularly
interesting to researchers for decade because of its ability to lyse not
only red blood cells but a broad range of eukaryotic cell type (Nizet,
et.al.,, Y337),

GBS hemolysin activity is normally associated with the bacterial
cell surface (Platt, Y3%¢) and not present in abundance in the
supernatant. However, Group B Streptococcus hemolysin activity can

be extracted into the supernatant if a large carrier molecule such as

V¢



albumin, starch, or lipotechoic acid is present in the medium
(Marchlewicz and Duncan, Y2A-; Tsaihong and Wennerstrom, Y 3AY),

In addition to direct cytotoxity, the Group B Streptococcus
hemolysin exhibit proinflammatory, proapoptotic, and proinvasive
properties that could contribute to disease pathogenesis. The cytolytic
properties of the Group B Streptococcus hemolysin are inhibited in a
dose-dependent fashion by phospholipids such as dipalmotyl
phosphatidylcholin (DPPC), the major component of pulmonary
surfactant (Tapsall and Phillips, Y39); Nizet, et.al., Y337). DPPC can
also inhibit Group B Streptococcus mediated cytokine activation
(Doran, etal., Y:«+Y; Talati, etal., Y-+)), macrophage apoptosis
(Fettucciari, et.al., Y+++) and epithelial cell invasion (Doran, et.al.,
Yoy,

A weaker zone of B-hemolysis encircling colonies on selective
culture of a rectovaginal swab obtained during pregnancy would
probably indicate colonization with Group B Streptococcus, and
guide intrapartum prophylactic antibiotic therapy to prevent neonatal
infection (Keufhold and Ferrieri, Y4Y; Garey, Y+ ).

It appears that Group B  Streptococcus hemolysin is a
pluripotent virulence factor that contributes to disease pathogenesis by
cytotoxity and inflammatory activation.

\.7.1.¥ Adherence and Colonization Factor:

The first host barrier for many invading pathogens is usually a
mucosal surface, and since epithelial cell turnover is around ¢A hours

in these environments, the bacterium must attach and replicate
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sufficiently to avoid being swept away. Therefore, many have evolved
motile or attachment elements like flagella and pilli to cross the
barrier and invade (Sauer, etal., Y+«++). Simple attachment is
mediated through a receptor on the host cell surface, and an adhesion
on the bacterial one. Some may be species or even strain specific,
while others exhibit tissue tropism i.e. Streptococcus mutans will
colonize teeth, but not the tongue (Mouricout, Y34YV),

The fimbriae mediated haemagglutination could be resistant or
sensitive to blocking by D-mannose (Duguid, et.al.,, Y33%). The
mannose-specific fimbriae are named type | fimbriae and are
widespread in most species of enterobacteriaceae.

The first colonization factor discovered is the colonization factor
antigen (CFA/I) isolated from E. coli. This factor causes the
agglutination of red blood cell for human group (A). Another
colonization factor called (CFA/II) has also been discovered and
found to cause the agglutination of chicken blood. The two factors are
non-inhibited in the presence of mannose sugar and these two factors
have specialized host (Al-zaag, Y1%¢).

The third colonization factor (CFA/III) causes the agglutination
of red blood cell in the presence of Tannic acid. This factor underlyies
control of two genetic chromosomes: one of them is responsible for
piliation, and the other for adhesion (Hornick, et.al., Y34¢2),

For Streptococcus agalactiae, no adhesion to epithelial vaginal
cell is observed, but the mechanisms of adherence to vaginal cell are

still unknown (Soledad, et.al., Y33A),
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\.v.1.¢ Siderophores:

Like other organisms, bacteria require iron as a co-factor for
redox-dependent enzymes. Iron is an oxidant as well as a nutrient for
invading microbial and neoplastic cells. High concentration of iron not
only benefits invading cells, they may also mediate antimicrobial
activities of defense cell (Weinberg, Y39A). In most environments, the
level of soluble iron is too low for sufficient iron to be acquired by
passive diffusion of ions into the cell. Bacteria have evolved a number
of different strategies to combat this problem and one of the most of
these is the secretion of  iron-chelating compounds termed
siderophores, which are small (MW @..-Y.++) lignand that are
specific for ferric iron and thus they supply iron to the bacterial cell
(Griffiths, et.al., Y 4AY). This chelate ferric iron in the environment and
ferrisiderophore complexes are taken up by the bacteria through
specific cell-surface receptor proteins. The iron is then released from
the ferrisiderophore complex for incorporation into cellular protein.

About ¢+ + siderophores have been identified, and most bacterial
genera contain siderophore producers (Drechsel, et.al., Y34V). The
biological importance of siderophore has been demonstrated for a
number of species; for example, siderophore-deficient mutants of
pathogenic bacteria are invariably less virulent in disease models
(Lamont, et.al., Y++Y). Thus, siderophores are compounds secreted
under low iron stress, that act as a specific ferric iron chelate agent
and due to their potentialities in the biological control of

phytopathogenic fungi and bacteria (Diaz de, et.al., Y« +Y).
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E. coli has been reported to be able to synthesize at least five
different siderophore- ferric iron transport systems (Touati and
Jacques, Y149),

Its known that the bacteria which able to produce hemolysin
have no ability to produce siderophore and vice versa (Al-zaag, 39¢).
So, Streptococci groups, including Streptococcus agalactiae, have the
ability to produce hemolysin but are not able to produce siderophore

(Eichenbaum, et.al., Y447),

\.¥.1.¢ Extracellular Protease Production:

Proteases represent a class of enzymes that are involved in
essential biological processes like blood clotting, controlled cell death,
and tissue differentiation. They catalyse important protelytic steps in
tumor invasion or in infection cycle of a number of pathogenic
microorganisms and viruses. Proteases assist the hydrolysis of large
polypeptides cell. The extracellular enzymes play a major role in
nutrition due to their depolymerizing (Beynom and Bond, Y4A4),

Microorganisms represent an excellent source of enzymes owing
to their broad biochemical diversity and their susceptibility to genetic
manipulation.

Numerous proteases are produced by microorganisms depending
on the species of the producer or the strain even belonging to the same
species. Several proteases are also produced by the same strain under

various culture conditions (Rae, et.al., Y19A),
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Most bacteria proteases excreted into infected host exhibit a
wide range of pathogenic potentials ranging from pain, edema or even
stock to translocation of bacteria from the site of infection into
systemic circulation, thus resulting in septicemia (Maeda and
Yamamoto, Y441). Some bacterial proteases are involved in
activation of the other host protease zymogens such as plasminogen,
procollagenase (Lahteenmakia, et.al., Y+ ).

Several species of beta-hemolytic Streptococci are known to
produce a surface-bound protease that specifically inactivates the
human phagocyte chemotaxin C-a. All Group A Streptococci (GAS)
serotype and Group B Streptococci (GBS) of human origin produce
the C-a peptidase (Hill, et.al., 1s11).

The high degree of specificity for human C-a and the exquisite
sensitivity of this chemotaxin to the enzyme suggest that peptidase
activity is important in human infection.

Several lines of evidence indicate that the protease is important

in the pathogenesis of Group B Streptococci (Cheng, et.al., v..v).

Other Virulence Factors of Group B Streptococci: -

\ - Hyaluronate lyase:-

Hyaluronate lyase is part of a large family of enzymes called
Hyaluronidases, found in many gram-positive pathogen. These
enzymes are postulated to facilitate spread of bacteria by breaking
down the hyaluronan polymers ubiquitously present in the

extracellular matrices of the host.
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Group B Streptococci produce hyaluronate lyase, the Group B
Streptococci hyaluronate lyase is encoded by the gene hylB and is
expressed as a V)« Kd secreted protein (Lin, et.al., Y1%¢; Gase, et.al.,
Y44A), This enzyme was initially misidentified as a neuraminidase
because it was routinely used with bovine mucin in an assay to
measure sialic acid release.

The placenta and lung are especially rich in hyaluronan, and may
represent preferential targets during the early stages in the
pathogenesis of vertical transmission and early-onset infection
(Miyake, et.al., Y34+),

Y- CAMP Factors:

The CAMP reaction is eponymously named for its original

descriptors: Christie, Atkins, and Munch-Peterson (Christie, et.al.,
Y4¢¢), This reaction refers to the synergistic hemolytic zones
produced by colonies of Group B Streptococci streaked adjacent to
colonies of Staphylococcus aureus on sheep blood agar plates.

Group B Streptococci CAMP has been shown to carry out two
functions. In the CAMP reaction, the toxin damages sheep red cell
presensitized to  Staphylococcus aureus  sphingomyelinase
(Bernheimer, Y3Y1). In a two-step process, Staphylococcus aureus
sphingomyelinase treatment appears to enhance binding of the CAMP
protein to the sheep red cell membrane, which is followed by a high

cooperative porin formation and subsequent cell lysis.



These Group B Streptococci factors contribute to virulence by
direct cytolytic injury to host tissue, disruption of extracellular matrix
components, promotion of cellular invasion, impairment of neutrophil
recruitment or phagocytosis, or activation of host inflammatory

factors in the sepsis cascade.

\.Y.V Bacteriocin production

Microorganisms naturally produce a range of protein
component from simple polypeptides to very complex
macromolecules such as toxins, pili, adhesions, siderophores, flagella,
etc. Bacteriocins are grouped under the term toxins and provide a
means of defense against other microorganism in the same
environment (Leslie, et.al., Y34A),

Tagg, et.al.,, (Y4VY1) have defined bacteriocin, a subgroup of
bacterial toxins, as proteinaceous compound that kill closely related
bacteria. Although this is true for most bacteriocins, it is evident that
these molecules take many forms and may have bactericidal actions
beyond closely related species.

Frequently bacterial species carry genes that encode both the
production of one or more bacteriocin and immunity to them on
chromosome or on plasmids (Frank, Y24¢),

Bacteriocins have a spectrum of size; generally proteinaceous
agents, they are sometimes complexed with lipids, carbohydrates or
other distinctive proteins (Nissen-Meyer and Holo Y24Y; Jimines-

Diaz, et.al., Y33Y). There are three general classes:-
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Y- The microcins, which are small molecules produced in stationary
phase by gram-negative bacteria.
Y- The lantibiotics, which are small molecules produced by gram-
positive bacteria.
Y- Bacteriocins, which are a group encompassing medium to large
phage-like structure.

These proteins share many characteristics. Many have a low
molecular weight, are cationic, tend to aggregate and are benign to the
producing organism.

The bacteriocin produced by lactic acid bacteria exhibit
relatively broad antimicrobial spectrum and are active against several
food spoilage and heath-threatening organism (Kim, 1ssr).

E. coli can produce many types of bacteriocins such as colicins
and microcins, which destroy the cell membranes (Lau, et.al., 1s4v).

Many strains of Streptococci produce bacteriocin-like inhibitory
substance (BLIS) which inhibit growth of a wide range of bacteria
(Tagg, »s+v). BLIS activity among Streptococcus species associated
with human is believed to play a role in their ability to interfere with
growth of other bacteria in the local environment along with other
released inhibitory substance such as hydrogen peroxide and lactic
acid (Jack, et.al., 124°).

The majority of BLIS characterized from Streptococcus are
relatively small heat-stable proteins termed lantibiotics because they
contain the unusual amino acid lanthionine and/or r-methyl

lanthionine (Jung, 1s%1).
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Streptococcus bovis, Streptococcus suis (Melacon and Grenier,
v..r) and Streptococcus agalactiae (Mariela and Marcelo, v-.x) have
the ability to produce bacteriocin.

\.Y.A Bacterial Resistance to antibiotic

Streptococcus agalactiae is a well known cause of invasive
infections in neonates and pregnant women. It has increasingly been
recognized as a significant pathogen in non-pregnant adults especially
among patients with underlying conditions (Tyrrell, etal., x...).
Penicillin and ampicillin are the drugs of choice for prevention or
treatment of Streptococcus agalactiae infections, and clindamycin
and erythromycin are the recommended alternatives for patients who
are allergic to beta-lactam agents. In the majority of susceptibility
studies (De Mouy, et.al., v..) penicillin remains uniformly active
against Streptococcus agalactiae although there are scattered reports
of non susceptibility to penicillin or ampicillin (de Azavedo, et.al.,
o).

Beta-lactam antibiotics such as amoxicillin are mainly
bactericidal like other penicillins. Amoxicillin inhibits the third and
final stages of bacterial cell wall synthesis by preferentially binding to
specific penicillin-binding proteins (PBPs) that are located inside the
bacterial cell wall. Thus, the intrinsic activity of amoxicillin, as well
as the other penicillins, against particular organism depends on their
ability to gain access to and bind with the necessary PBPs.
Amoxicillins gram-positive spectrum is similar to the natural

penicillins, though amoxicillin is slightly less active than penicillin G
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against S. pyogenes, S. pneumonia, S. agalactiae and slightly more
active against enterococci. The mechanism of resistance is mediated
via the development of altered PBPs and penicillin-resistance strains
will generally be resistant to amoxicillin (Morales, et.al., 1s14),

Beta-lactam agents are the treatment of choice for these
infections. But macrolide and related drugs provide useful alternative
therapy for allergic patients. Streptococcus agalactiae is considered to
be susceptible to beta-lactam antimicrobial agents, but the emergence
of strains resistance to macrolides and tetracycline has been
increasingly reported (Lin, et.al., ~...).

Tetracycline resistance remains a clinically significant
determinant to the utility of tetracycline, doxycycline, minocycline,
and other commercially available tetracycline. There are two major
mechanisms of tetracycline resistance: efflux and ribosome protection.
Both mechanisms have been described in gram-positive and gram-
negative bacteria either separately or together, with the ribosome
protection generally more common in gram-positives and efflux in
gram-negatives (Roberts, 114).

Resistance of Streptococcus agalactiae to erythromycin and
clindamycin has increased during the last decade in several countries
with some geographical variations. Hsuch, et.al., (+-.1) have reported
an increase in erythromycin and clindamycin resistance from sz and
vaz 1IN vaae 10 vvz and < in sav, respectively. On other hand, Morales,
et.al., (++41) have found that the rate of resistance has risen from ».vz to

vz during vasv and vasa; the increase has appeared to be related to an
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increase in macrolide usage. Murdoch and Rellar (v..y) has reported
rates of resistance to erythromycin higher than those for clindamycin.
In contrast, Ko, et.al., (x--1) has found resistance to clindamycin to be
more common than resistance to erythromycin. The increasing tend in
the rates of resistance to erythromycin and clindamycin among
Streptococcus agalactiae isolated has raised concerns about the use of
these antibiotics as alternative agents for the prophylaxis or treatment
of Streptococcus agalactiae infection Uh, et.al., (v ).

Lincomycin has bacteriostatic mode of action against mainly
gram positive bacteria like Streptococcus agalactiae, Staphylococcus
aureus, Streptococcus pyogenes and Diplococcus pneumoniae.
Enterococci and gram negative bacteria are hardly sensitive. Culebras,
et.al., (v--x) have reported that Streptococcus agalactiae have had
resistance to lincomycin.

In addition to that, Gentamicin is also used for the treatment of
Group B Streptococcus infection. However, some strains of Group B
Streptococcus have shown resistant to such antibiotics. It is observed
that gentamicin show synergy when used with penicillin for Group B
Streptococcus. In neonates, the ill patient with sepsis and in certain
situations, such as endocarditis, adding an aminoglycoside as a second
drug may be helpful. The possible benefit must be weighed against the
toxicity of renal and eighth nerve dysfunction, particularly in elderly

people (Aronson and Reyenold, 1asv).
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Furthermore, the other antibiotics are used for treatment of
Group B Streptococcus infection are as follows:-

- Vancomycin:-

It is a potent antibiotic directed against gram-positive organisms.
Useful in the treatment of septicemia and skin structure infections. It
is indicated for patients who cannot receive or who have failed to
respond to penicillins and cephalosporins or who have infections with
resistance Staphylococci. Vancomycin is the initial treatment of
choice for Group B Streptococcal infection in the penicillin-allergic
individual (Rang, et.al., 1344).

x- Trovafloxacin:-

Trovafloxacin is a broad-spectrum antibiotic used in gynecologic
or pelvic infections, including endometritis, parametritis, septic
abortion and postpartum infections caused by Streptococcus
agalactiae (Provenzano, 1ss4).

r- Cefotaxime:-

It is a synthetic, broad-spectrum cephalosporin antibiotic for
parenteral administration. The bactericidal activity of cefotaxime
sodium results from inhibition of cell wall synthesis. Cefotaxime
sodium has in vitro activity against a wide range of gram positive such
as Streptococcus agalactiae and Staphylococcus aureus and gram
negative such as Nisseriae gonorrhoeae and Nisseriae meningitides.
This antibiotic is used to treat pelvic inflammatory disease,

endometritis and pelvic cellulitis (Mary, et.al., v...).
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The most active antibiotic in treating Group B Streptococcus are
penicillin G, third generation cephalosporins, and meropenem
(Fernandez, et.al., +s1). However; ceftriazone, cefamandole,
cefotaxime, and meropenem are as effective as penicillin G and more
effective than cephalothin, refampicin, and vancomycin. The use of
second and third generation cephalosporins and meropenem is
recommended in case of penicillin G allergy (Fernandez, et.al., 1ss4).
Macrolides should be avoided in Group B Streptococcus because of

their widespread use for gynecological infection (Pearlman, et.al.,

\ﬂﬂA).

Materials and Methods

Y.\ Materials

Y.).) Laboratory Instruments:-

Table (1) show Laboratory Instruments used:-

No. Instruments Company

Y- | Sensitive electronic balance | A&D, Japan.

Y- | Autoclave Stermite, Japan.

Y- | Incubator Memmert, Germany.

¢- | Distillator GFL- Germany.

°- | Centrifuge Hermle, Japan.

1- | Oven Memmert, Germany.

V- | Refrigerator Concord, Italy.

A- | Millipore filter Satorius membrane filter Gm bH,
W. Germany.

4- | Light microscope Olympus, Japan.
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Y+~ | Micropipette Oxford, USA.

VY- | pH meter Hoeleze & Cheluis, KG,
Germany.

VY- | Spectrophotometer Bausch & Lomb

Y.).Y Chemical and Biological material:-

Table (¥) show Chemical & Biological material used

Name of material Company

A-Chemical material:-
Y-NayHPO:, KHPO¢, NaCl, MgSO:, | Merk-Darmstadt.
CaCly, KOH, Ky HPO:

Y-alpha-nephthol, esculin, Tannic acid,
Trichloroacetic acid, Tetramethyl-P- B.D.H
paraphylene diamine dihydrochloride,
Casein peptone, Meat peptone, Starch,
Chloroform.

¥-H.Oy, D-mannose, Glucose, Fluka chemika-Switzerland
dipyridyl, 447Zalcohol.

B-Culture media:-

Y- Blood agar base, Brain heart
infusion agar, agar-agar, Muller- Mast.
Hinton infusion agar, MacConkys agar
media.

Y-Nutrient agar media, Nutrient broth. | Oxiod

¥-Tryptic soy agar, MR-VP broth. Diffco-Michigan.

YA




Y.Y Patients and Methods
Y.Y.\ Patients
One hundred and twenty samples are collected from woman

patients suffering from severe to moderate vaginitis. The period is

from October Y+ +Y to March Y« « ¢,

¥.Y.Y Collection of specimens

The specimens are generally collected from patients with
vaginitis. The swabs are inserted into the upper part of the vagina and
rotated there before withdrawing it, so that exudate is collected from
the upper as well as the lower vaginal wall. An endocervical swab
must be collected. A vaginal speculum must be used to provide a clear
sight of the cervix and the swab is rubbed in and around the introitus
of the cervix and withdrawn without contamination from the vaginal
wall.

Swab for culture should be placed in tubes containing normal
saline to maintain the swab moist until taken to laboratory. The swab
has been inoculated on culture media and incubated aerobically for
Y¢h, at YVeC.

Y.Y.Y Reagents
Y- Catalase reagent:-

It is prepared by adding ¥ gm of H\Oy to )+« ml distill water

and stored in dark container (Baron, et.al., Y349),

Y- Oxidase reagent:-
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This is soon prepared by dissolving <. gm of Tetra-P-
paraphenylene diamine dihydrochloride in Y+ ml of distill water and
stored in dark container (Baron, et.al., Y349),

Y- Voges-Proskauer reagent:-

A- © gm of alpha-nephthol is dissolved in Y+ + ml of 347 alcohol,
and stored in refrigerater in a brown glass bottle away from
light.

B- ¢+ gm of KOH is dissolved in Y+« ml of distill water (Collee,

et.al.,Y131),

Y.Y.¢ The preparation of media
‘- M? media:-

1 gm of NavHPOq, ¥ gm of KHy POg, +.© gm of NaCl, and Y gm
of NH:Cl; are all dissolved in 4o+ ml of D.W. with YZ agar, and then
sterilized into autoclave. After cooling the mixture to ¢+ °C, Yml of
M of MgSOq¢, Y+ ml of Y7 glucose and +.) ml of ¥ M of CaCly
(sterilized them separately by filtration) are added, then the volume is

completed to )+ + + ml (Miniatis, et.al., Y3AY),

Y- Easculin media:-

Nutrient agar is prepared; then Y.¢ gm ferric citrate and ¢ gm
easculin are added. the volume is then completed to Y-+ ml. After
that pouring the media into tubes and sterilized them into autoclave,

then slant of media is formed (Baron, et.al., Y34°).
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¥- Columbia agar:-
The media consist of:-

Casein peptone YY.: gm,

Meat peptone Y.« gm,

Starch Y.® gm,

Sodium chloride ¢.+ gm, and

Agar Ye.» gm
The ingredients are added to 94¢-ml of distilled water and after
boiling, the pH is adjust to v.Y. The media is then sterilized at YY)°C
for Yo minutes. To obtain Blood Agar, it is cooled to ¢2-¢+°C and ©%
defibrinated blood is added (Sancho, et.al., Y+« +).

¥.Y.® The Preparation of Solution
* Phosphate buffer solution:

A+ gm of NaCl, «.Y¢ gm of KHy PO¢, and Y. Y gm of Ky HPO:
are all dissolved in Y+ ++ ml of D.W. The pH is V.Y, then the solution
is sterilized in autoclave(Baron, et.al., Y349),

Y.Y.7 lIsolation and Identification of Streptococcus

agalactiae

A colony that is gray has been selected with hemolysis blood
agar(growing on blood agar) and showing beta hemolysis on blood
agar. It has been identified depending on its morphology (shape, size,
color) and then examined under microscope after staining it with gram

stain(Its appears in pair or in chain and gram positive).
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After staining the bacteria, its specific shape, color, aggregation
and specific interacellular compound have observed. Biochemical
tests have been done to reach final identification according to Bergys

Manual For Determinative Bacteriology(Holt, et.al., Y34¢),

Y.Y.V Biochemical Tests

\- Catalase Test:-

A small amount of bacterial growth which grow on medium in
age Yhr. is transferred by sterile wooden stick onto the surface of a
clean, dry glass slide, and one drop of (YZHxOy) is added to it. The
formation of gas bubbles indicates the positive results(Collee, et.al.,

1441),

Y- Oxidase Test:-

A small portion of the colony to be tested is transferred by a
sterile wooden stick to filter paper saturated with indicator prepared
soon. If the color around the smear turns rose to purple, the oxidase

test is positive(Collee, et.al., Y347),

Y- Voges-Proskaure Test:-

The test is performed by using MR-VP broth. The inoculated
media is incubated for Y¢hr. at YV°C. Afterwards, Yo drops of °¥
alpha-nephthol are added and followed by )+ drops ¢:% KOH. The
mixture is shaken well and allowed to stand up to ‘° minutes before
calling a reaction negative. If positive, the culture turns red at the

surface of the liquid, and the color spreads gradually throughout the
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tube. The positive result indicates a partial analysis of glucose which
produce(Acetyl-carbonyl) (Collee, et.al., Y337),

¢- Easculin test:-

The organism is grown in esculin slant for Yé¢hr. at YV°C. The
dark brown color indicates a positive result. The unchanging of the
color is a negative result (Baron, et.al., Y349),

e- Growth in 1.7 NaCl:-

Two or three colonies are inoculated into a tube of nutrient broth

containing various concentration of NaCl and the tube is then
incubated at Y°°C for Y<¢ hour. The growth is judged by the turbidity
seen after dispersing any sediment indicated to positive growth,
otherwise the growth is negative (Collee, et.al., Y337),

1- CAMP Test:-

Inoculate a B-lysin producing of Staphylococcus aureus as a

streak across a blood agar plat containing ©% sheep blood. Then
inoculate a single streak of the Streptococcus perpendicular to that of
Staphylococcus, leave Y cm of space between the two streaks, and
then incubated plate at YV°C for Y<¢h. The positive result is appear an
arrowhead-shaped zone of enhanced hemolysis at the juncture
between positive Streptococcus and the Staphylococcus (Collee, et.al.,
1441),

V- Coagulase Test:-

Several colonies of bacteria are transferred with a loop to a tube
containing +.© ml of plasma. The tube is covered to prevent

evaporation and incubated at YV°C overnight. The test is read by
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tilting the tube and observing for clot formation in the plasma. A
negative test results in the plasma remaining free-flowing with no

evidence of a clot (MacFaddin, Y« +).

¥Y.Y.A Virulence Factors Test

Y.Y.A) Capsule stain:-

a- A smear slide is prepared from bacterial suspension on glass slide
without fixing and is left to dry.

b- Flood gently with Y/ the crystal violet and leave for about ¢
minutes.

c- The smear is washed with Y7 copper sulfate, allowed to dry in air,
and examined under the microscope.

The organism should be deep purple, and the capsule a faint blue

against a light purple background (Cruickshank, et.al., YdVe),

¥.Y.A.Y Haemolysin production:-

Haemolysis production is shown on blood agar media. The
results are obtained after the incubation of the non-cultured plates for
Yéhr, at YV°C to exclude any contamination of blood, then the
organism is inoculated at this blood agar plates and incubated again
for Yéhr at. YV°C. Any hemolysis presence showed be detected
around the colonies (either o or B hemolysis) (De Boy et.al., Y3A+),
¥.Y.A¥ Siderophores production:-

M3 media is prepared and then supplemented with Y7 agar. After

sterilization in autoclave and cooling at ©:°C, +.Yo gm/L
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glucose(sterilized by filtration) and Y+ +um of dipyridyl are added to
it. Then the organisms are inoculated into this media and incubated for
Yéhr, at YV°C. The results are seen if the growth of organism is
present or not (Nassif, et.al., Y3A4),
¥.Y.A.¢ Production of excetracellular protease:-

This method is carried out by using M+ agar supplemented with
Y7. agar. After sterilization in autoclave and cooling at ©:°C, +.Y°
gm/L glucose(sterilized by filtration) is added, and then the media is
supported by Y7 Gelatin. After the inoculation of this media with
bacterial strain and incubation for Y¢-¢Ahr, at YV°C, Yml of
Trichloroacetic acid(°”) is added to precipitate the protein. The
positive result is read by observing a transparent area around the

colony (Piret, et.al., Y 4AY),

¥.Y.A.2 Colonization Factor Antigen(CFA):-
A- Detection of (CFA/I):-

After culturing the organism on Tryptic soy agar and incubating it
for Y¢hr. at YV°C, the agglutination of RBC with bacteria occurs in
presence of D-mannose as follows:-

V-RBC suspension is prepared from the human blood(group A) and
washed with phosphate buffer saline (repeated Y times). Y7 suspension
from RBC(v/v) is then prepared.

Y- A bacterial suspension is prepared by taking half of the bacterial

growth for each strain from TSA and mixing it with Yml of +.Y°M
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NacCl, to determine RBC agglutination test and vasticated colonization
factor antigen type).

Y- On a clean slide, one drop of bacterial suspension is mixed with
one drop of +.YM D-mannose on one side, and with one drop of Y
suspension on the other side (without D-mannose).

The agglutination of RBC with bacteria is detected after Y/Y-Y min in
room temperature(Smyth, Y2AY),

B- Detection of (CFA/II):-

To determine second colonization factor antigen, the same step
is followed with CFA/I by using chicken blood instead of human
blood (group A). This factor causes agglutination of chicken blood
(Al-zaag, Y24¢),

C- Detection of (CFA/ILII):-

To determine third colonization factor antigen the same step
CFA/I is followed except for the replacement of Tannic acid instead
of D-mannose.
¥.Y.4 Bacteriocin Production

The method of Abbot and Shannon()2°A), developed by Abbot
and Graham() 47Y) have been used:-

Y- A medial streak of the test strain by vertical line is done
on TSA and then incubated at YV°C for ¢Ahr. to allow bacteriocin
to spread around the growth line.

Y- On the second day, sensitive or indicator strain is inoculated on

nutrient agar and incubated at YV°C to the next day.
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Y- On the third day, the petri-plate cover of the streaked plate is
covered by filter paper impregnated with chloroform in an
upright position, then plate culture is inverted on its cover for
V/Yhr. The culture is scarped by sterilized glass slide into
disinfecting vessel, and the plate culture is expose to chloroform
vapors and then left the plate open for ‘hr. to remove the
chloroform.

¢- Inoculated sensitive or indicator strain (which has grown on
nutrient agar) is streaked crossing the original scraped streak
line on TSA plat culture and incubated for YY°C overnight .
The becteriocin production is scored as growth inhibition at the
medial streak line.

Y.Y.Y+ Antibiotic Sensivity Test
Antibiotic Diffusion tests(The Kirby-Bauer susceptibility test).

Y- It is performed by using a pure culture of previously identified
bacterial organism. The inoculum to be used in this test is prepared by
adding growth from © isolated colonies grown on blood agar plate to
°ml of broth. This culture is then incubated for Yhr. to produce
bacterial suspension of moderate turbidity. A sterile swab is used to
obtain an inoculum from the standardized culture. This inoculum is
then streaked on a Mueller-Hinton plate.

Y- The antibiotic discs are placed on the surface of the medium at

evenly spaced intervals with flamed forceps or a disc applicator.

Y- Incubation is usually overnight with an optimal time being Y ¢hr. at

YveC. Antibiotic inhibition zones are measured using a caliper.
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Zone size is compared to standard zones to determine the

susceptibility or resistance of the organism to each antibiotic
(MacFaddin, Y+« +),

Antibiotic disc supplied from Oxiod Company can be disc potency by

ug/ml concentration as followed:-

Gen*

Lin*

Chl*

Tet*

Cln*

Ery*

Amx*

P*

Bac*

K

e

Yo

Yo

(o)

e

\)

)

*Gen: Gentamicin; *Lin: Lincomicin; *Chl: Chloramphenicol; *Tet: Tetracycline; *Clin:

Clinadmicin; *Ery: Erythromycin; *Amx: Amoxicillin; *P: Penicillin; *Bac: Bacitracin.

Y.Y.\\ Effect of Lactic acid on Bacterial Growth

Y- Nutrient broth is prepared and distributed in tubes and lactic

acid

Is added to each tube at various volumes to gain the final

concentrations

0.

Y~ in
) ’

Te,A )« pg/ml).

Y- Positive control is prepared by using nutrient broth free from

lactic acid.

Y- The tubes in item Y and Y are inoculated with +.© ml of bacterial

suspension and then incubation Y¢hr. at YV°C.

¢- After incubation, the absorbance is read at wave length ¢Y+nm

the growth of bacteria strain.

YA

by using spectrophotometer to show the effect of lactic acid on




Results and Discussion

¥.\ Isolation and Characterization

In this study, ‘Y« vaginal swabs obtained from women (pregnant
and non pregnant) who suffering from vaginitis and admitted to
Babylon Hospital for Maternal and Delivery for the period from
October Y+ +Y to March Y+ + ¢ in Hilla Province were included.

All swabs were subjected for culturing on available media and it
was found out of the a total of Y+ samples, only 47 samples showed
positive cultures, 11 bacterial isolates and Y+ yeast isolates. No
growth was seen in the other samples (Y¢ samples) which could
indicate the presence of microorganisms that might be cultured with

diffeclty such as viruses, chlamydia, and other agents (Table ¥).
Table ¥:- Frequency of Positive Culture and

Negative Culture

WOMEN POSITIVE CULTURE NEGATIVE
BACTERIAL | Yeasts CULTURE
Pregnant Y1 1 ¢
Non-pregnant o Y¢ Y.
Total " " "
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Yeasts live normally in the vagina in small numbers. A yeast
infection occurs when there is an overabundance of yeast, often
caused by a change in the pH balance of the vagina (Monif and
Carson, Y1%A), Since yeast is normally present and well-balanced in
the vagina, infection occurs when something in womens system
upsets this normal balance. For example, an antibiotic to treat another
infection may upset this balance. In this case, the antibiotic kills the
bacteria that normally maintain the balance of the yeast in the vagina.
In turn, the yeast overgrows, causing an infection. Other factors that
can cause imbalance to occur include pregnancy, which change
hormone levels, and diabetes, which allows too much sugar in the
urine and vagina (Sobel and Chaim, Y4417),

Local studies have confirmed the presence of yeast in cases of
vagintis (Habbeb, Y+ +Y; Ghaly, Y+ ).

Monif and Carson()49A) have isolated candida from women in
the cases of vaginitis at a rate Y:7 and demonstrated that the yeast
have the ability to inhibit growth of selected bacteria.

Also, Perera (Y19¢) and Di-Bartolomea, et.al.,(Y++)) have
isolated the yeast from women in the cases of vaginitis at a rate Y17
and Y'¢.Y7 respectively.

In addition to the yeasts, bacterial isolates are found in
unhealthy vagina and it reveals that these bacteria are more
predominant than yeast, some of them are pathogenic and the others
might be normally isolated from intact vagina. Furthermore, the

prevalence of bacterial isolates are observed to be higher among non-
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pregnant women than in pregnant women (©+ and Y1 isolates
respectively).

The results of bacterial isolation (Table ¢) show that only three
isolates of Streptococcus agalactiae have been isolated from non

pregnant women suffering from vaginitis.

Table ¢:- Isolation of Bacteria from Non-pregnant
Women with Vaginitis

ISOLATES NON-
PREGNANT | CLINICAL SIGNS
%
Staphylococcus VY \E Y/
epidermidis
Pseudomonas Yo ARV
aeruginosa
Lactobacillus 1 VY7
Klebsiella ¢ N, Most of infected woman
pnumoniae has vaginal discharge and
Streptococcus \ VA itching
agalactiae
Moraxella v VA
catarrahlias
Acinetobacter Y YA
Total X AW

In the Table(¢), the most common types of bacterial isolates
from non-pregnant women is Staphylococcus epidermidis (V)
followed by Pseudomonas aeruginosa()®), Lactobacillus(?),
Klebsiella pnumoniae(¢), Streptococus agalactiae(¥), Moraxella

catarrahlis(Y), and Acinetobacter(Y). Whereas in pregnant women the
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most common types of the bacteria isolated in this study is shown in
Table(®).

Table ¢:- Isolation of Bacteria from Pregnant
Women with Vaginitis

ISOLATES | PREGNANT | CLINICAL SIGNS
%
Staphylococcus v £y vol.
epidermidis
Lactobacillus o ¥).Yol.
Klebsiella Y VY. o7 | Vaginal discharge, itching
pnumoniae
Pseudomonas Y VY ol
aeruginosa
Total | AW

In Table (°) the most common types of bacterial isolates from
pregnant women is Staphylococcus epidermidis(Y) followed by
Lactobacillus(®), Klebsiella pnumoniae(Y), and Psedomonas
aeurginosa(Y).

This result is correlated with the results obtained by Perera,
(Y4%¢) | Provenzano, (Y44%) and Donder, (Y++Y), who have pointed
that the bacterial isolated in non-pregnant women are the most
common types in vagina. Whereas the results of bacteria isolates
among pregnant women are similar to those obtained by Curzik, et.al.,
(Y++)) and Rodringuez, et.al., (Y++)).

Seventeen isolates of Staphylococcus epidermidis is isolated in
this study in non-pregnant and (V) in pregnant women. This bacteria is

considered normal flora of vagina (Baron, et.al., Y34¢),
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A previous study performed in Najaf (Ghaly, Y. +Y) has shown
that this bacteria is isolated from woman patients with vaginal
discharge. Metha () 1AY) has also isolated this bacteria from vagina at
arate 1+7,

On the other hand, (Y°) Pseudomonas aeruginosa have also
been isolated in non-pregnant and (Y) in pregnant women. All these
women are suffering from offensive odor and from vaginal discharge.
Besides, the non-pregnant women have an intrauterine device, this
bacteria spread among those women. It is known that Pseudomonas
aeruginosa can cause severe disease particularly in urinary tract
(Bonadio, et.al., Y:«+); Takeyama, etal., Y--Y), it potentially
opportunistic microorganism within the vagina (von Wintzingerode,
etal.,, Y%%%). Such microorganisms may become increasingly
prevalent upon minor alterations of the vaginal microenvironment.
Metcalf, (Y- +)) has isolated this bacteria from cases of vaginitis and
shown that this bacteria is prevalent among non-pregnant women
using intrauterine device.

Six isolates of Lactobacillus have been isolated in this study
from case of vaginitis in non-pregnant, and (°) in pregnant women.
This bacteria is the major member of the normal flora of the vagina.
The lactic acid production of their metabolism helps maintain the low
pH of the normal adult female genital tract. They rarely cause disease
(Redondo-Lopez, et.al., Y34 +),
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In local studies carried out in Najaf and Baghdad, it has been
found that this bacteria is really present in cases of vaginitis at rate
Yo7, and €37 respectively (Ghaly, Y+ +); Habbeb, YY),

Sobel (Y4%7) has also pointed that the major of bacterial strains
isolated from normal vagina belong to Lactobacilli spp. This bacteria
Is normally present in healthy vagina and their presence is very
essential for maintaining vaginal acid pH through its production, and
hence the growth of unwilling and pathogenic bacteria will be
prevented.

Four isolates of Klebsiella pneumonia have also been isolated in
this study in non-pregnant and (V) in pregnant women. This bacteria is
rarely present in healty vagina. However, our study has confirmed the
presence of such bacteria in cases of vaginitis in the absence of
Lactobacillus. Rodriguez, et.al., (Y++)) have isolated this bacteria
from cases of vaginitis and they have pointed that this bacteria may be
the causative agent of vaginal due to their ability to produce various
types of virulence factors.

Three isolates of Moraxella catarrahlis have also been isolated
in this study in non-pregnant women. This bacteria is considered
normal flora genitourinary mucosal surface of humans
(Schrechenberger and von Graevnitz, Y%%%). Moraxella is like
Nisseriae and can be present in the oral cavity and upper respiratory
tract.

Also, two isolates of Acinetobacter are investigated in this study

in non-pregnant women. Acinetobacter is diplococci, catalase positive
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oxidas negative and it recoveres from the female genital tract (Geo,
etal., Y++)).

Al-Shukri (Y« +Y) has pointed that Acinetobacter can be isolated
from unhealthy vagina at a low rate. This study has been carried out in
Hilla province, too.

However, Johnson (Y499) has isolated this bacteria by a rate
Y.V7 from ¢ cases of vaginitis.

Also, threes isolate of Streptococcus agalactiae have been
isolated from cases of vaginitis.

This study is concerned with Streptococcus agalactiae because
there is no sufficient studies carried out on this bacteria in Iraq,
although it has been isolated in Najaf and Baghdad (Ghaly, Y+:+);
Habbeb, Y+ +Y).

This bacteria has been isolated in previous studies and most of
these studies have stated that this bacteria is mostly prevalent among
pregnant women and less frequently in non pregnant women (Baker,
144Y).

Three isolates Streptococcus agalactiae have been isolated in
this study from non-pregnant women.

This result is identical with the results obtained by Farley, et.al.,
(Y44Y) and Schwart, et.al.,(Y%%Y) who have indicated that the
prevalence of Streptococcus agalactiae among non pregnant women
IS higher than in pregnant women.

Zhu, etal.,(Y427) have reported the isolation of this bacteria

from non-pregnant women by a rate ) + A%/ from a total of Y1V cases.

¢o



Whereas other studies have pointed that the prevalence of this
bacteria among pregnant women is higher than it is in non pregnant
women.

In the United States of America, Zangwill, et.al.,(Y94Y) were
isolated this bacteria from pregnant women by a rate 1V())7%) from
117 cases. Besides, Dillon, et.al.,(Y3AY) have isolated it from
pregnant women by a rate Y/ from YYY cases and Lehorani,
et.al.,(Y19A) have isolated this bacteria from pregnant women by a
rate Y.AZ from Y-+ cases.

On contrast Maniatis, et.al.,(Y%%7) have also isolated
Streptococcus agalactiae from YY1 cases of vaginitis at a rate of )« 7.

However, Edward and Baker,(Y+ + +) have proved that the rate of
isolation of Streptococcus agalactiae from vaginal swabs ranges from
o-¢+7 due to difference in the sample sites and culture method
employed.

The presence of microorganism in the female lower genital tract
(LGT) in the concentrations that modify the established normal
equilibrium produces different symptoms that make necessary to
consult the gynecologist. It is currently accepted that infections of the
LGT are due to microorganisms that are normally integrating the
internal flora, except for the erroneously called sexually transmitted
disease that are caused by external microorganisms. This means that
all those microorganisms usually present without causing any disease

(Provenzano, Y149),
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¥.).Y The Characteristics of Streptococcus agalactiae

The most characteristics of Streptococcus agalactiae is Gram-
positive coccus which appears in chain or pair, catalase negative,
facultivaly anaerobic bacteria, contain capsule and resistance to
bacitracin.

Streptococcus agalactiae is non-motile they are unable to
synthesize heme compounds. Streptococcus agalactiae nutritionally
fastidious with variable with nutritional requirements, and growth on
complex media is enhanced by the addition of blood or serum.
Glucose and other carbohydrates are metabolized fermentatively with
production of lactic acid as a major metabolic end product. Gas is not
produced as a result of glucose metabolism(Hardie, Y3A%),

On blood agar, GBS produce translucent to opaque, whitish
gray, soft, smooth, small colonies that are moist. Most, but not all
strains produce a relatively narrow zone of beta-hemolysis. The best
medium for isolation and identification of Streptococcus agalactiae is
Columbia agar. The orange colonies may be considered a primary
diagnostic feature for the isolation of this bacteria (Mosabi, et.al.,
Y44V) and by this medium, it can differentiate this bacteria from other
Streptococci which cannot give the same color on such medium.

Furthermore, Bacitracin ()« unit) is also used to differentiate
this bacteria from group A Streptococci in that the latter is highly
sensitive to this agent but the former GBS is resistant (Collee, et.al.,

1441).

Other features of bacteria are summarized in Table 7;

1Y



Table 1:- Diagnostic features of Streptococcus

agalactiae
TESTS RESULS
Hemolysin Beta (narrow zone)
Bacitracin Resistance
Growth on Gray color with narrow
blood agar zone of hemolysis
Growth on Orange color
Columbia
Gram stain Positive
Shape of cell Coccus(chain or pair)
Catalase Negative
Oxidase Negative
Capsule Positive
CAMP Positive
Easculin Negative
VP Negative

This table is performed according to MacFaddin, Y« +.
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¥.).Y Effect of NaCl on the growth of Streptococcus

agalactiae

Various concentrations of NaCl are used to show the ability of
Streptococcus agalactiae to grow under osmotic pressure. It has been
found that all Streptococcus agalactiae isolates can grow until 1.07
except one isolate which has failed to grow in 1% or above.
Furthermore, all the isolates have failed to grow in Y7 of NaCl or

above (Table V).

Table V:- Effect of Different Concentrations of NaCl

on the Growth of Streptococcus agalactiae

Isolation Concentration of NaCl
¢, 0/ o/ VA VA N0/ V7
\ + + + + + -
Y + + + + + -
\l + + + - - -
(+) growth (-) no growth
Numerous reference manuals indicate that Streptococcus

agalactiae is either unable to grow in the media containing 1.©7 NaCl
(Quinn, et.al., Y33 ¢) or has a variable capacity to do that (Holt, et.al.,
Y44¢), Salasia, et.al.,(Y%1¢) have pointed that Streptococcus
agalactiae isolates are able to grow in 1.7 NaCl. However, this test is
not performed routinely by the laboratories in the standard procedure
for the identification of beta hemolytic streptococci. Therefore, to

establish the proportion of Streptococcus agalactiae isolates that were
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able to grow in 1.7 NaCl, all isolates selected, regardless of the type
of hemolysis produced were submitted to this study (MacFaddin,
14A0),

Our results suggest that a considerable proportion of
Streptococcus agalactiae strains have the ability to grow in 1.4
NaCl. Further research should be conducted to determine if other

streptococci isolated from vagina can grow at frequently in NaCl.

¥.Y Investigation of Virulence Factor of GBS

Many GBS virulence factors represent integral components of
the bacterial surface. The current review focuses on virulence factors
of GBS; i.e. those factors that can exert a virulence function even
when physically separated from the bacterial cell. Some GBS
virulence factors are secreted directly into medium; others may be
associated with the bacterial surface but can be removed in an active
from by proteolysis or binding to host cell components (Nizet and
Rubens, Y« +).
¥.Y.) Capsule:-

Capsule detection by using negative stain technique is carried
out for GBS isolates and it is found that all GBS had a capsule
surround the bacterial cell.

These results are identical with those obtained by Wessels
et.al., (Y A1) who have stated that strains of Streptococcus agalactiae
consist of capsule and had mucoid polysaccharide which could protect

the bacteria from phagocytosis. The function of capsule contributes to
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virulence by inhibiting activation of the alternative complement
pathway (Edwards, et.al., ysrv).

Streptococcus agalactiae is serotyped on the basis of the
capsular polysaccharide, for which nine serotypes have been described
so far (Kogan, et.al., Y331),

All GBS capsule types contain sialic acid displayed in a terminal
linkage similar to the way sialic acid is displayed on the surface of
human cells. The sialic acid inhibit complement deposition and
activation, and therefore is antiphagocytic. It resembles to host tissues
and also appears to diminish immune recognition, perhaps a form of
molecular mimicry that enhances pathogenicity.

Most Group B Streptococcus that causes human infection in
United State are encapsulated by one of five antigenically distinct
polysaccharides (serotype la, Ib, I, I1I, or V) (Jennings, et.al., Y3AY;
Jennings, et.al., Y3AY; Wessels, et.al., Y3%); Wessels, et.al., Y3AY),
The capsular polysaccharide of Group B Streptococcus is an
important virulence factor (Baker, et.al.,, Y3%+) and is the target of
protective antibodies. The capsular polysaccharide has antiphagocytic
properties (Edwards, et.al., Y3AY; Edwards, et.al., Y3A+; Marques,
et.al., Y44Y), and the degree of encapsulation correlates directly with
the virulence of the organism (Rubens, et.al., Y 3AY),

The role of capsules in microbial virulence is to protect the
organism from complement activation and phagocyte-mediated
destruction. Although the host will normally make antibodies directed

against the bacterial capsule, some bacteria are able to subvert this
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response by having capsules that resemble host polysaccharide

(Brogden, et.al., Y+ ++).

¥.Y.Y Detection of Hemolysin, Siderophores and
Extracellular Protease Production:-

Microorganisms evolve a number of mechanisms for the
acquisition of iron from their environments(Litwin and Calderwood,
V44Y). One of them is the production of hemolysins, which act to
release iron complexed to intracellular heme and hemoglobin. Another
mechanism for iron acquisition is to produce siderophores which
chelate iron with a very high affinity and which compete effectively
with transferrin and lactoferrin to mobilize iron for microbial use
(Neilands, Y449),

Iron can increase disease risk by functioning as a readily
available essential nutrient for invading microbial and neoplastic cell.
To survive and replicate in hosts, microbial pathogens must acquire
host iron. Highly virulent strains possess exceptionally powerful
mechanisms for obtaining host iron from health hosts (Weinberg,
149A).

To investegate the ability of Str. agalactiae to produce
hemolysin on human blood agar. The results are show that all isolates
are able to produce hemolysin extracellularly and the type of
hemolysin is beta (Table A). Hemolysin has also produced on
Columbia agar, and the latter is used for the identification of this

bacteria from other species of Streptococci.

oY



Table A: Detection of Production of Hemolysin,
Siderophore and Extracellular Protease

by Str. agalactiae Isolates

Virulence factor | Isolation no. | Isolation no. ¥ | Isolation no. ¥
\

Hemolysin + + +

Siderophore - - -

Extracellular - - -
protease

These results are identical with those obtained by Marchlewicz
and Duncan (Y 2AY).

The type of haemolysis in the culture media is beta-haemolysis
which is clear (lysis of red blood cells) in the medium. The zone of
hemolysis is usually narrow. The beta-hemolysin of Str. agalactiae is
a broad-spectrum cytotoxin that has long been postulated to play a
role in the tissue injury and systemic spread associated with severe
human infection(Nizet, Y+ +Y).

The function of hemolysin is to provide the microorganism
with iron and it will make the bacteria unable to reproduce any factor
for obtaining the iron from environment (Valvano, et.al., Y A7),

Haemolysis has not a direct role in vagina although there is
indication about its role in lung and CNS.

The Dbeta-hemolysin lyses a variety of human cells including
lung epithelial cells, macrophages, and blood-brain endothelial cells.
Therefore it can contribute to bacterial spread into blood stream and
CNS. The beta-hemolysin also provokes inflammatory responses and
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cytokine release that are present in GBS septicemia. phospholipid in
surfactant blocks the GBS beta-hemolysin.

Production of beta-hemolysin by Group B Streptococcus has
been correlated with lung epithelial cell injury in vitro, suggesting a
possible pathogenic role of this enzyme in the invasive step of early-
onset Group B Streptococcus disease (Nizet, et.al., Y331),

Streptococcus agalactiae is also tested for ability to siderophore
synthesis grown on M. media containing dipyridyl. The results are
recorded according to the ability of the isolates to grow or not.

The results show that all isolates of Streptococcus agalactiae
cannot produce siderophore (Table A), because non of the isolates has
the ability to grow on M« media which containe dipyridyl.

Virulent streptococcus that neither bind to siderophilins nor
produces siderophores can invade and replicate in many tissues and in
diverse host species. The cellulytic activities of these pathogens
enable them to access such intracellular sources of host iron as
hemoglobin, myoglobin, catalase and ferritin (Eichenbaum, et.al.,
1441),

Furthermore, it is known that the bacteria which is able to
produce haemolysin have no ability to produce siderophore, so, the
bacteria need only one mechanism for obtaining iron (Al-Saeed,
144Y).

In the ability of Str. agalactiae to produce extracellular protease
by using M+ media (supported by +.Yegm/L glucose and 7 gelatin)

was investigated and it was found that all isolates are not able to
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produce extracellular protease after Y ¢h. of incubation and there is no
transparent area around the colony after the addition of Yml (%) of
trichloro acetic acid (TCA) (Table A).

Str. agalactiae cannot produce extracellular protease. GBS is
known to produce a surface-bound protease that specifically
inactivates the human phagocyte chemotaxin Cea (Cheng, et.al.,
Yoy,

Intracellular Protease is expressed at higher concentration in
GBS than extracellular protease among the isolates obtained from
neonates with bloodstream infection (Milligan , et.al., YAVA),

Analyses of the GBS genome have revealed two additional loci
that potentially encode cell wall-bound serine proteases with ©°7
and¢37 similarity to Cea peptidase. Degrade Cea peptidase is an
important host chemokine and also acts as an adhesin.

GBS protease functions in the evasion of opsonophagocytosis
(Harris, et.al., Y++Y). Several lines of evidence indicate that the
protease is important in the pathogenesis of GBS.
¥.Y.¥ Detection of Colonization Factor Antigen(CFA):-

The isolates are tested for their ability to produce colonization
factor antigens type Y, Y, or Y. The results show that the strains have
revealed the ability to produce CFA/Y in the presence of tannic acid
but not CFA/Y, CFA/Y in the presence of D-mannose (table 2).

These factors are considered primary factors which cause
adhesion of bacteria to the target cell of the host, and their presence

indicates that the bacteria contain cell surface fimbrial antigens.
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Table 4:- The ability of Bacteria to Produce CFA

Virulence factor | Isolation no.Y | Isolation no.Y | Isolation no.¥
CFA | - - -
CFA I - - -
CFA Il + + +

Bacteria adhere to tissue by having pili or adhesion. Pili or
fimbriae are rod-shaped structures that consist primarily of an orderd
array of a single protein subunit called pilin. An important function of
pilus replacement, at least for some bacteria, is that it provides a way
for the bacterium to evade the hosts immune response(Salyers and
Whitt, Y44 ¢),

Soledad, et.al., (Y3%A) show that Streptococcus agalactiae do
not have the ability to adhere the vaginal epithelial cell. This bacteria
are just opportunistic pathogens, it may be deduced that adherence is
an important virulence factor.

However, the lack of Streptococcus agalactiae to produce CFA/I
and CFA/Il may indicate why this bacteria is difficult to be obtained
from vagina and also sub MIC concentration of some antibiotic will

assist in losing the bacteria their adhesive characteristics in the vagina.
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v.v Effect of Some antibiotic on GBS

Some antibiotics are used to show their effect on GBS isolates
such as clindamycin, gentamycin, tetracycline, erythromycin,
lincomycin, penicillin, amoxillin and chloramphenicol.

It has been found that GBS isolates ae sensitive (V++7%) to
lincomycin, chloramphenicol and penicillin and resistant () +%) to
amoxicillin whereas some isolates have shown resistant in a lesser
degree to gentamycin, tetracycline and erythromycin (177%) and then to
clindamycin (¥Y7%)(table Y+ ).

Table Y .:- Effect of antibiotic on the Growth of GBS

Antibiotic Isolation | Isolation | Isolation Rate of
no.\ no.Y no.Y resistance
Clindamycin + - - vY.YY
Gentamycin + - + RV
Tetracycline + - + RV
Erythromycin + - + IR TR YA
Lincomycin - - - .
Penicillin - - - .
Amoxillin + + + RNV
Chloramphenicol - - - .
(+) Resistance (-) Sensitive

All the isolates have shown sensitivity to penicillin and this
antibiotic, as known, is the drug of choice for GBS treatment. Severin

and Wiley (Y2Y1) have observed the same results about the
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susceptibility of this bacteria to penicillin. Penicillin is the agent of
choice for GBS prophylaxis and therapy because its antimicrobial
spectrum, narrower than that of ampicillin, would reduce the
likelihood of resistance developing in other organism (Schuchat,
1449),

GBS isolates are sensitive to chloramphenicol. This result is
identical with those obtained by Silverman, et.al.,(Y:++) who have
pointed that this drug is rarely used in women especially in pregnant
women because of its toxicity and also its being the cause of anemia
and gray baby.

Also, the isolates are sensitive to lincomycin. This antibiotic is
not widely used in the treatment of vaginitis. Culebras, et.al., (Y++Y)
have observed that the isolates of GBS are resistant to lincomycin but
this result is not correlated with the results obtained by this study.

The results also show that only one isolate of GBS is sensitive to
erythromycin. This result is similar to those obtained by de-Azaved,
etal., (Y++)). The mechanism of erythromycin resistance in GBS
include modification of target site and active drug efflux. Target
modification is conveyed by the action of family of methyltransferase
enzymes encoded by the erm genes. The erm genes found in GBS are
“MB) and “™(A). Both genes may be inducibly or constitutively
expressed (Kataja, et.al., Y39A). Active drug efflux is mediated by the
mef(A) gene and causes resistance to ) ¢-and-)° membered macrolide

compounds (Clancy, et.al., Y3441),
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On the other hand, some GBS isolates have shown resistance to
tetracycline. This result is identical with those obtained by Turnidge
et.al.,(Y++Y) and Roberts, (Y1%7) who have observed that tetracycline
resistant genes are often found on the same mobile unit as
erythromycin resistance genes. The most widely distributed
tetracycline resistant determined in GBS is tet(M). The */(0), “(K),
“Y(L) genes also appear but are much lesser common. Seventeen
different tetracycline resistant determinants have been characterized to
date. Most of these determinants code either for protein which pumps
tetracycline out of the cell or for the ribosomal protection protein
which protects the ribosomes from the action of tetracycline (Chopra,
et.al., Y24Y),

Furthermore, all isolates of GBS are resistant to amoxillin. This
result is identical with those obtained by Morales, et.al., (Y3%%). The
mechanism of resistance is to decrease penetration of the antibiotic
through the outer cell membrane and prevent the drug from reaching
the target penicillin- binding proteins(PBPs) (Mary, et.al., Y+« +).

Two isolates of GBS are sensitive to clindamycin and one isolate
IS resistant. This result is identical with those obtained by Ko, et.al.,
(Y++)). Resistant mechanism to clindamycin is the same as that of
erythromycin (Betriu, et.al., Y+ Y).

They also study the effect of gentamycin on GBS isolates and
observe that two isolates are resistant and one isolate is sensitive. The

recurrent usage of gentamicin in treatment of vaginitis may be the
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most important reason for revealing such resistance of GBS to

gentamicin (Sharat, Y« « £).

¥.¢ The Effect of Lactic acid on the Growth of

Streptococcus agalactiae

The effect of lactic acid at different concentrations () --
Y+ +ug/ml) on Str. agalactiae growth has been investigated (Figure)).
Colorimetric method has been used for this purpose (Al-Shukri
AREAS)

It has been observed that the growth absorbance of the bacteria
without addition of lactic acid is +.%+9; the growth rate was decreases
when lactic acid is added at a concentration Y+-ug where the
absorbance is +.¢AY. When the lactic acid concentration increases

until Y + » ug/ml, the absorbance decreases to +.+ Ve (Table V).
Table V\:- Effect of Lactic acid on the Growth of GBS

Concentration of lactic acid O.Dat ¢f.nm
Without lactic acid e
Y eug/ml VL EAY
Yug/ml Y
¢ vpg/ml CYVY
Teug/ml « Y4
A«ug/mi Y)Y
Verug/ml v aYo




The results above may interpret why the isolation of this
bacteria is rare in vagina swabs.

This may be attributed to the presence of lactic acid bacteria and
other lactic acid producing microorganism such as Streptococcus spp.
and yeast.

Bruce and Reid (Y %AA) have pointed that lactic acid bacteria can
prevent the growth of Str. agalactiae.

The same results are shown by Redondo-Lopez, et.al., (Y3%+),
who have pointed that lactobacilli can control vaginal bacterial
microflora through the production of the lactic acid. However, in this
study, lactobacilli has been isolated without any other bacteria, where
it prevents the growth of other bacteria and protects the vagina from
invasive microorganism.

Lactic acid bacteria is considered a probiotics organism.
Probiotics are defined as living organisms beneficial to health when
ingested. Different species of microorganisms such as lactic acid
bacteria or yeast have been proposed for human use. These
microorganisms differ from each other and it is, therefore, unlikely
that they act in the same way. Probiotics could be used for several
conditions such as diarrhoea, candidal vaginitis, urinary tract
infection, immune disorders, lactose intolerance, hypercholsterol-

-aemia and food allergy (Mobelli and Gismondo, Y+ ++).
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Instillation of probiotic lactobacilli has the potential to make a
significant impact on the health of women, and therefore, it is
important to understand how the vaginal microbe changes and adapts
to the presence of these strain (Burton, et.al., Y« +Y).

The potential importance of lactobacilli is to protect the vagina
from disease therefore, it has been used nowaday as probiotic to be
determined (Reid, et.al., Y+ ++).

In brief, Streptococcus agalactiae colonization to the vagina
may depend on several factors. The most important is the presence
and absence of lactic acid, and the possession of the isolates to
produce one or more than one colonization factors antigens.
According to the results obtained in this study, the prevalence of
Streptococcus agalactiae is very low if it is compared to other
microorganisms. This may be attributed to inability to resistant the
action of lactic acid and also its ability to produce sufficient types of

colonization factors antigens.
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¥.¢ Bacteriocin Production

Bacteriocin is antimicrobial protein produced by bacteria that
Kill or inhibit the growth of other bacteria related to the same group or
species (Cleveland, et.al., Y« +)).

Bacteriocin production is investigated by using GBS isolates and
it is found that only one isolate (no.)) is able to produce bacteriocin
by using cross streaking technique, that only one isolate (no.Y) is
sensitive to it (Figure Y).

This result is identical with the result obtained by Mariela and
Marcelo (Y++Y) who have pointed that GBS is able to produce
bacteriocin and it is considered a virulence factor for GBS.

The use of cross streaking technique for the production of the
bacteriocin has many benefits. The most important one is the period of
incubating the bacteria for ¢Ahr. to give enough time to secrete high
quantity of bacteriocin and then, to spread easily through the media.

Bacteriocin plays a role in spreading the bacteria inside the host
body. This bacteriocin is also produced and secreted without using
inducible agents such as mitomycin C widely used in bacteriocin
induction. Bacteriocin produced by indigenous bacteria may be
critical for the maintenance of normal microflora and host health by

preventing invasion by exogenous pathogens (Brook, Y444),
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Bacteriocins are of interest in medicine because they are made
by non-pathogenic bacteria that normally colonize the human body.
Loss of these harmless bacteria following antibiotic use may allow
pathogenic bacteria to invade human body.

This agent is considered as bacteriocin like agent because further
studies should be needed to prove that this agent is bacteriocin.
However, some studies have pointed that these substances produced
by Streptococcus spp. which can effect on wide range of bacteria are
considered bacteriocin like inhibitor substance (BLIS) (Ragland and
Tagg, Y?4+). This, the BLIS, has been demonstrated in occasional
strains of Streptococcus agalactiae, Streptococcus dysagalactiae and
Streptococcus equi (Schofield and Tagg, ) 9AY).

The majority of BLIS characterized from Streptococcus are
relatively small (<¢ KDa) heat-stable proteins termed lantibiotics
because they contain the unusual amino acids lanthionine and/or Y-
methyllanthionine (Jung, Y3%)Y).

Bacteriocin produced by Streptococcus agalactiae is also
considered a spreading factor, which facilitates the spreading and
competing with other bacteria present in the vagina.

There are no previous studies about bacteriocin production by
this bacteria and this study confirms the ability of this bacteria to
produce this agent. This study is considered as the first study that

detects of the presence of this agent.
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Conclusions and Recommendations
¢.Y Conclusions

The results of this study can vyield the following
conclusion:
Y- The optimal method for Group B Streptococcus screening
IS collection of a single standard culture swab or two
separate swabs of the distal vagina.
Y- The incidence of Streptococcus agalactiae infection in Y+
woman patients (pregnant and non-pregnant) suffering
from vaginitis is three isolates obtained from non-pregnant
only.
Y- The isolates have shown multi-resistant to antibiotics.
¢- Streptococcus agalactiae is revealed to possess more than
one virulence factor such as capsule, CFA/III, haemolysin
production, etc.
°- The ability of Streptococcus agalactiae to produce
bacteriocin like inhibitor substance without induction was
detected.
1- Lactic acid have potent effect on the growth of
Streptococcus agalactiae, therefore, this bacteria cannot be

isolated in the presence of lactic acid bacteria.

Y



£.Y Recommendations

According to the results obtained in the present study,
we can recommend the following:-
V- Study of Group B Streptococcus prevalence in disease other
than vaginitis.
Y- Study of molecular basis of Group B Streptococcus
resistance to antibiotics.
Y- Evade of using antibiotics which can effect on vaginal
normal flora and then facilitate the colonization of
unwilling bacteria.
¢- Current studies must be performed to describe the

bacteriocin produced by such bacteria.
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