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Chapter One Introduction aitdrature Review

1.1 Introduction:

In the last decades, microorganisms and their rmétalproducts were
broadly used in treatment of various diseases afiedgtions. Normal flora, such
as lactic acid bacteria (LAB), found in the gagitestinal tracts can produce
different types of materials; organic acids, amrmapnnydrogen peroxide,
diacetyl, bacteriocins and others which had beesd uss inhibitory means
against pathogenic bacteria. LAB were used to tgeatric disturbance, colon
irritation, diarrhea and even colon carcinoma (Dur® and Salminen, 1996).
One of the most common causes of UTPrsteus mirabilis which have many
various virulence factors, such as adhesion, swaymirease, hemolysin and
protease production that causing infection (Molday Belas, 1995). Adhesion
is the initial step oProteus mirabilis infection (Mobley and Chippendle, 1990).
Investigations suggested that pili are the adherezlement responsible for
binding uropathogeni®roteus mirabilis to uroepithelium (Wrat al., 1986).
Adhesion involves complex interaction between p@ihd specific complex
carbohydrate (as receptors) of host cell membraaekéoret al., 1977). It was
found that probiotic (LAB isolates) have inhibitogjfect of the adherence of
bacteria, and can alter some surface structurgsani negative bacteria without
killing it (Chanet al., 1984).

Aims of the Study:
% Isolation and identification oProteus isolates from patients suffering
from UTI.
% Isolation and identification ofLactobacillus isolates form yoghurt

samples.
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% Detecting the most antibiotics-resistant isolatéadteus mirabilis to be
used in the probiotic experiment.

* Investigation the inhibitory effect of LAB isolategjainst the pathogenic
Proteus mirabilis.

% Determining the minimum inhibitory concentration IoAB filtrates on

the adhesion property &foteus mirabilisisolate.
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1.2 Literature Review
1.2.1 Urinary Tract Infection (UTI):

Urinary Tract Infection is one of common diseasegsurring from neonate
up to adult age groups. More than 80% of Urinargctinfection is due to the
bacteria like Escherichia coli and Proteus mirabilis (Jonhnson and Stamm,
1989). Urinary Tract Infection defines a conditionwhich the urinary tract is
infected with the pathogen causing inflammationrfikuand White, 1993). The
major cause of UTI is gram negative bacteria whisblongs to the
Enter obacteriaceae family (Mobleyet al., 1994).

Walker (1999) stated that most common bacteriaiogudTI is Proteus
mirabilis Which is gram negative, motile, swarmer bactend &his bacteria
attached to the penetrated tissue, resists hoshskes and induce change to the
host tissue, while Sleigh and Timbury (1994) paindeit that symptoms of UTI
one frequent urination, flank pain, dysuria, bughwith urination and some

time fever.

1.2.2 Etiology of Urinary Tract I nfection:

The member of family Enterobacteriaceae is camed as the major
causing organisms of UTI which are originating e tgut before entering the
urethra (Stamegt al., 1971).

There is consensus that most uropathogenic mican@gm such as
Escherichia coli colonize the colon, perianal region, and in femadgina,
facultatively they may further ascend to the bladaled / or kidneys (Clague
and Horan, 1994).

Proteus mirabilis is the organism which infect a much higher proporof
patient with complicated UTI, and in the infecteatipnt,Proteus mirabilis does

not only cause cystitis and acute pyelonephritisibalso cause urinary stones
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which complicate further the problems associateth wrinary tract (Mobley
and Belas, 1995).

Glauser (1986) in Philadelphia and Mims (1987) wréhto stated that
Klebsiella, Pseudomonas aeurogenosa, Enterobacter, Serratia are more
frequently found in hospital acquired UTI due teithselection in hospital
patients, while Mitchell (1964) declared that grawositive species, mainly
Saphylococcus epidermidis (which cause mild infection) Staphylococcus
aureus and Enterococci are more associated with the UTIl s in hospitalized
patients.

Yeast, especially that belongs @andida, could cause UTI. Viruses also
can cause UTI such &ferpes simplex virus which produces an active urithritis
(Stamm, 1998).

Table (1-1), which is assembled the most frequantaarganisms causing

UTI s in human.

Table (1-1). Microorganisms causing UTI sin human.

Bacteria

Gram Positive

Corynebacterium spp.
Enterococcus spp.
Saphylococcus aureus
Saphylococcus epidermidis
Saphylococcus saprophyticus
Saphylococcus hominis
Saphylococcus hemolyticus
Streptococcus feacalis
Streptococcus milleri

Saphylococcus xylosis
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Gram Negative

Acinotobacter spp.
Brucella spp.
Enterobacter spp.

Escherichia coli
Haemophilus influenzae
Klebsiella spp.

Nisseria gonorrhoeae
Proteus spp.
Pseudomonas spp.
Serratia mar secens

Salmonella spp.

Y east

Candida spp.

Viruses

Herpes simlpex

(Maskell, 1988; Navarro et al., 1994; Terai et al., 1994)

1.2.3 Pathogenesisof UTI:

Many routes by which the bacteria cause UTI haenlikescribed, they are:

a- Ascending route: It's the most important mean bychtthe urinary tract
became infected (Santoro and Kaye, 1978). It ireduthe ascend of
infections agents from the external (genital andneal region) to the
urinary tract and cause infection (Ogra and Fad®85). Tanagh and
McAninch (1995) stated that ascending infectiorthe most common
cause of UTI in women than in man.

b- Haematogenous route: It's uncommon route, anddeslihe transfer of
bacteria from blood which contains bacteria dutagteriemia to urine
through the kidney (O'Gradyfwl, 1980).
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c- Lymphatic route: Infection of urinary tract by meamf lymphatic
channels probably occurs, but this is rare (Manal., 1987; Sobel and
Kaye, 1992; Tanagh and McAninch, 1995).

1.24 GenusProteus:

Enterobacteriaceae is considered as one of the biggest family froenftie
groups of Bergy's key of classification 199%4oteus is one of important
medical genera which return to this family. Baaem this genus is gram
negative rods, measuring (1.5¢3) in length and 0.f5m in diameter, motile by
peritrichous flagella, facutatively anaerobic, rspoerforming, uncapsulated,
most isolates having fimbriae, it's oder is verpisg (Gruikshank, 1975).

Mobley and Belas (1995) mentioned tHatoteus applied its name by
Hauser in 1885 for their different shapes, fromrskiegetative swimmer cell to
elongated highly flagellated forms referred as smaarcell. The most important
feature which differentiated Proteus from other genera in the
Enterobacteriaceae family is the swarming phenomena.

Jawetzet al (1998) pointed out that the genBsoteus has four species
which areP. mirabilis, P. vulgaris, P. penneria and P. myxofaciens.

Proteus is found in the soil, polluted water, intestinabhdtr of many
mammals including humans (Ananthanarayan and Rarlg88). It could be
isolated from clinical specimen such as urine, wisjrand blood and it also
found in normal flora in the intestine of healthynman, but it is considered as
apportunistic pathogenes that causing many infiestishen moves from their
normal site (Davigt al., 1990).
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1.2.5 Virulence Factors of Proteus mirabilis:

Proteus mirabilis have many virulence factors which help in caudimg

infections these are:

1.2.5.1 Fimbriaeand Adherence Ability of Proteus mirabilis:

Mobley and Chippendle (1990) mentioned that thditghbio adhere to
uroepithelium is considered as important virulefaator inProteus mirabilis.

However, presence of fimbriae on the bacterial sgiface the bacterium to
stick at the specific site on epithelium. This fmalbed cells can develop
pylonephritis and considered as more virulent titet smooth one (Silverblatt,
1974).

Strains of Proteus mirabilis attached only to sequamous and not to
transitional epithelial cells, where most Bf coli tested attached to both cell
types (Ederet al., 1980).

1.2.5.2 Swarming of Proteus:

Swarming was also considered as an important phemomduring life
cycle of Proteus, it is a cyclical differentiation process in whidlgpical
vegetative rods (2-g¢m in length) differentiate into long (up touén), a septate
filaments that posses up to 50 fold more flagedaumit cell surface area (Liaw
et al., 2000).

Mobley and Belas (1995) stated that the swarminigddéerentiation is a
result of at least three separate phenomena imgutle production of elongated
swarmer cells, the synthesis of vastly increaseduaof flagellin and the
coordinate multicellular interaction that resuit a cyclic waves of cellular
differentiation. There are many anti-swarming agewhich can inhibit the
swarming phenomena &foteus mirabilis such as alcohol (6%), sodium azide,
boric acid (Gupta, 1988) and poly nitrophenylglytdtiaw et al., 2000).
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1.2.5.3 Hemolysin Production of Proteus mirabilis:

Two distinct hemolysins have been found amBngjeus isolates which are
HpmA and HIyA (Koronakist al., 1987).

Swihart and Welch, (1990) found that HpmA which ¢alicum-
independent hemolytic activities produced by ahisis ofProteus mirabilis and
most strain ofProteus wvulgaris, while HIyA which is calcium dependent
hemolysin activity is not found iProteus mirabilis but it is found in some
strains ofProteus vulgaris. In addition, hemolytic strains d¥roteus mirabilis
are more virulence than the non-hemolytic strawitsen injected intravenously

into mice.

1.2.5.4 Urease Production by Proteus mirabilis:

Urease is an important agent responsible for thigoga@nesis oProteus in
the kidney, it is a cytoplasmic multimeric, nickedetalloenzyme which
catalyzes the hydrolysis of urease to carbon de=idd ammonia, elevated the
pH and result in precipitation of magnesium ammoniphosphate and
carbonate-apattite which form stones of kidney dmadder (Mobley and
Chippendle, 1990).

Larrson (1978) found that the increase in pH dubytrolysis of urea by
urease results in decrease of the biological a@gtofiantibodies and distraction
of leukocytes. The presence of ammonia has beelicatgd as directly toxic to

epithelium of kidney (Mobley and Chippendale, 1990)

1.2.5.5 Protease Production by Proteus mirabilis:

Strains belong td’roteus mirabilis associated with human urinary tract
infections have previously been shown to secret axtracellular
metaloproteinase which cleaves both subclassesnwiunoglobulin proteins
such as secretory component casein and bovine sdbwmin (Leoomest al .,
1990).
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Senior (1990) stated that both IgA1 and IgA2 areaeéd byProteus
mirabilis protease, although the secretory IgA2 molecule Vess readily
cleaved than secretory IgAl. IgA protease cleagésalt specific sites of thg-
amino acid proline rich sequence in the hinge re@bthea-1 heavy chain.
This amino acid sequence is absent in IgA2, ss less cleaved by protease
(Leoomest al., 1990).

1.2.5.6 Other Virulence Factors of Proteus mirabilis:
There are many virulence factors producedPbygteus mirabilis which are
serum resistant (Zunirg al., 1990). Production of proteocin is consideredras
important virulence factor (Tracy and Thomson, 19#atural resistance to

polymexin and outer membranes protein (omps) (Sadpk and Zych., 1986).

1.2.6 Adhesion Property of Proteus mirabilis:
Studies on the Pathogenicity of UTlI demonstratedlt e ability of

Proteus mirabilis to adhere to uroepithelium is of prime important the
initiation of infection (Zunincet al., 1994). Previous reports on other bacterial
genera specify that adhesion could be mediatedtriogtsres present on the
outer surface of the cells such as capsules aratiim (Bruceet al., 1983).

During anin vitro study, the investigators identified a protein fr@m
uropathogenic isolates Bfoteus mirabilis which adhere to desquamated human
uroepithelial cells. This protein was then purifead found to be organized as
flexible rods (Fimbriae), and so they suggest ttheise fimbriae are the
adherence elements responsible for binding urogeattoProteus mirabilis to
uroepithelium (Wrayet al., 1986).

Silverblatt and Ofek (1978) showed that some stadiRroteus mirabilis
appears heavily piliated but others appear ligpiliated.

Matsumoto (1998) found that the existence of adiwmrefactor with

bacterial cell surface enables the bacteria toradioethe tissue and so develops
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infection. This suggests the adhesion factors ismgortant virulence factors
which assist the bacteria to colonize and causziian.

Moreover, surface hydrophobicity is important fadir adhesion because
bacteria and host cells commonly have net negatiwdace charges and
therefore repulsive electrostatic forces will deyps. These forces are overcome
by hydrophobic property, the more hydrophobicitytba bacterial cell surface,
the greater adherence to the host cell.

Different strains of bacteria within a species mayy widely in their
hydrophobic surface properties and ability to adherthe host cells (Jaweti
al., 1998).

Chabanon (1979) stated that the adherence fact&:scoli which adheres
to human epithelial cells lies under control of gerarry on plasmid. While
Matsumoto (1998) found that adherence factorBroteus mirabilis are coded
by the chromosomal genes. The adherence of batteblogical surface is a
complex process which often involves lock and kgyetinteraction between
bacterial attachment fimbriae and specific comptaroohydrate structures of
the host cell membrane (receptors). It was alsedothat bacteria which are
high adherence are more virulent than that ofdelberent (Jacksast al., 1977;
Peteret al., 1988).

1.2.7 Fimbriae of Proteus mirahilis:

Fimbriae are hair like appendages attached to balkieells, similar to
flagella, but fimbriae are considerably shorter #ndner than flagella, fimbriae
(or pili) consist of protein called pilin arrangkdlically around the control core
(Funk, 1989). Pili are of tow types each have d&ife¢ function, the first type
called common pili, allows a cell to adhere to sweface including the surface
of other cells, the second type of pili referreda® sex, functioning to join
bacterial cells prior the transfer of DNA from ocel to another (Jawe# al.,
1980).

10
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Silverblatt (1974) stated that the electron micogsc studies ofProteus
mirabilis strains have been identified two types of fimbrgeich are thick
filament (approximately 7nm in diameter) and thilrhent (about 4 nm in
diameter), thick pili appear to be related to itf@ac. Strains ofProteus
mirabilis expressing 7nm thick fimbriae were more virulenteate model of
pylonephritis. Such strains of diverse origin growrder a verity of conditions
producing more than one of the three kinds of hagiudinin. Each
haemoagultinin is associated with the presenceisifindt kinds of fimbriae
(Adegbolaet al., 1983) as follows:-

A- Mannose resistamroteus like (MR / P) haemagglutinins were produces
commonly agglutinin of fresh fowl, horse, sheep haodhan erythrocytes.

B- Mannose resistantklebsiella like (MR / K) haemagglutinin
(agglutination of tannedox erythrocytes).

C- Mannose sensitive (MS) haemagglutinins which werely detected
(agglutination of guinea pig erythrocytes).

Lattaet al., (1999) found that hyper flagellated swarmersceli Proteus
mirabilis were found not expressing pili. As long as pik aften implicated in

adhesion and flagella are used for locomotion.

1.2.8 Antibiotic Sengitivity of Proteus mirabilis:

Many properties should be considered to choose tudyTI treatment,
these are; the drug activity against the infectinganisms, toxicity, the tissue
concentration obtained, the effect of pH and possear little effect on normal
flora of intestine and other regions (Glauser, 1986

There are different mechanisms by which microorgasi might exhibit
resistance to drug, such as; production of enzyhesdestroy the active drug,
changing their permeability to the drug, developamgaltered structural targets
for the drug, and finally metabolic pathway whiclicrmorganisms produce an
altered enzyme that can still perform its metabdlioction but is much less
affected by the drug (Jawetizal., 1998).

11
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There are many groups of antibiotics which arevactgainstProteus

mirabilis:

1.2.8.1 p-Lactam Antibiotics:

They affect the cell wall by inhibiting enzymes thiavolve in the
formation of peptidoglycan layefi-lactam includes two groups which are
penicillin and cephalosporin (Jawetzal., 1998). Ampicillin and amoxicillin
are active againgtroteus mirabilis (Cercenadet al., 1990).

Paganiet al (1988) studied the activity of pipracillin / tdzactam against
Enterobacteriaceae and found it highly active againBtoteus mirabilis, while
Prescottet al (1990) studied the activity of carbencillin andgpbalexin which

were active antibiotics againBtoteus mirabilis.

1.2.8.2 Aminoglycosides Antibiotics:

They inhibit protein synthesis by attaching to amulbiting the function of
30S subunit of the bacterial ribosome (Jawattal., 1998). Amikacin is the
important drug of choice in treatment infection $aa byProteus mirabilis (Al-
Talib and Habib, 1986). Gentamycin used widelyr@atment of UTI (Merliret
al., 1988). Streptomycin is considered as the oldeshoglycoside drug used to
treatment UTI (Mingeot-Lecteret al., 1999).

1.2.8.3 Quinolones Antibiotics:
They inhibit the bacterial DNA synthesis by bloakidNA synthesis which
acts on the DNA gyrase (Jawetzl., 1998).
Ciprofloxacin and ofloxacin are drug of choice agaiUTI (Harnett al.,
1997; Briss et al., 1999).

1.2.8.4 Macrolides Antibiotics:
They bind to 23S rRNA on the 50S ribosomal subrastlting in blocking
of transpeptidation and / or translocation (KawaarBatoet al., 2000). The
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antimicrobial activity of macrolides is broad speot antibiotic used against

gram positive and some gram negative bacteria (Zaval., 1998).

1.2.8.5 Other Antibiotics:

Like tetracycline which inhibits protein synthes#)d chloromphenicol a
potent inhibitor of protein synthesis, and Trimgihme-Sulfamethazol
resistance among UTI. All were found to have argmoiial activity against
Proteus mirabilis (Jawetzt al., 1998).

1.2.9 Probiotic;

The word Probiotic is derived from the Greek ancane(forlife). It was
first used by Lilly and Stillwell (1965). Probiotis a microbial dietary adjuvant
that beneficially affects the host physiology by dutating mucosal and
systemic immunity, as well as improving nutritioraald microbial balance in
the intestinal tract (Lister, 1973). Currently piatic preparations contain,
Lactobacillus acidophilus, Lactobacillus Plantarum, Lactobacillus casal,
Lactobacillus fermentum, Lactobacilluslactis, Lactobacillus brevis are available
(Tissier, 1905). Various nutritionl and therapewdftects of lactic acid bacteria
(LAB) are summarized as follow (Mckay, 1985):-

- Improvement of nutritional quality of food and feed

- Metabolic stimuli of vitamin synthesis and enzymeduction.

- Stabilization of gut microflora and competitive &xgion of enteric

pathogene.

- Enhance innat host defenses by production of acrtohial

substances.

- Reduction of serum cholesterol by assimilation nra@csm.

- Decrease risk of colon cancer by detoxificatiomaricinogenes.

- Tumor Suppression by modulation of cell mediatethumity.

13
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Further more LAB have several properties of ecoromiportance like;
lactose utilization, proteinase activity, bactenage defense mechanism and

bacteriocin production.

1.2.10 Genus Lactobacillus:

Lactobacillus is gram positive, non-sporeforming bacilli, singfgired,
chain or tetrad, catalase negative, anaerobic om@erophilic and stable in the
acidity and salt (Stamer, 1976). This genus contargest group of LAB.
Hammes and Vogel (1995) mentioned that first narbglBeijernick as "Bacill"
in 1901. They Classified by Orla-Jensen (1919) teermobacterium,
streptobacterium and Betabacterium. After that wkasgsification appeared by
Kandler and Weiss (1986) which classified LAB three groups; Obligate homo
fermentative; facultatively heterofermentative, andbligatory hetero
fermentative.

Lactobacillus have numerous inhibitory substances that prodhosugh
the fermentation of LAB (Bonestroet al., 1993); organic acid, Hydrogen
peroxide (HO,), Diacetyl, acetaldehyde, carbon dioxide £Bacteriocin are

some of these substances.

1.2.10.1 Nutritional Requirementsof LAB:

LAB needs fastidious nutritional requirements (Slaal., 1956), it needs
two broad spectrum of organic acid and inorganid,amino acid, vitamins (B-
blex), carbohydrates, peptides, salts and fatty ¢gfanieret al., 1963; Stamer,
1976; Kandler and Weiss, 1986). Morishita et al (1981) stated thatactobacillus
needs amino acids and found that the absence wiirsgleucine, iso leucine,
valine, phenylalanin, tryptophane, glutamine frdra tnedium caused decrease
the growth of Lactobacillus acidophilus, Lactobacillus plantarum and
Lactobacillus casai.

Narendranatlet al (1997) ensured that the requirements of LAB favgh
are nucleotide, amino acid, vitamin B-12 and thetibi They added that the
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addition of Tween 80 and citrate to the medium edusicrease and better
growth, while the absence of this growth factomirthe medium like citrate,
and manganise lead to decrease the growth rate.

Addition of Yeast extract to the milk culture hetp® stimulate the growth
of LAB and protein synthesis (Smiéhal., 1975).

1.2.10.2 Antimicrobial Effectsof Lactic Acid Bacteria (L AB):

Several investigations have demonstrated that waspecies of LAB exert
antagonistic action against intestinal and foodabgrathogenes (Gibs@hal.,
1997).

LAB are capable of preventing the adherence, astabent, replication
and / or pathogenic action of specific enteropagimsg(like Proteus mirabilis)
(Saavedra, 1995).

These antagonist properties may be manifested by;

a) Decreasing the luminal pH through the productionaltile short
chain fatty acids (SCFA) like acetic, lactic or pi@nic acid.

b) Rendering specific nutrients unavailable to patimsge

c) Decreasing the redox potential of the luminal emwnent.

d) Producing hydrogen peroxide under anaerobic canditand / or
producing specific inhibitory compounds like baaiemns
(Havenaaet al., 1992).

1.2.10.3 Using Lactic Acid Bacteria as Probioticin the Therapy:

LAB resambling large proportion from normal florathe intestinal and the
gut (Isolauriet al., 1991; Salminen and Deighton, 1992). LAB strains that
demonstrate a wide spectrum of antimicrobial chtaretics, including acid and
bile resistance, anti-microbial systems (ex: bawtan, lactic acid, peroxide),
and adhesion to various types of pathogens (€hain, 1984).

Lindgren and Dobrogosz (1990) stated that theraraey mechanisms in

which LAB protects the intestinal tract includingtecreasing pH value,
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adherence to the intestinal cell wall, productiofh iohibitory material
(bacteriocin), production of antitoxin and abilitystill life.

Salminenet al (1993) suggested that the minimum concentratiom fit AB
in the product using in therapy should be (P1facteria / ml or 1 gram like
Lactobacillus acidophilus, Lactobacillus plantarum which are widely used in
the industry (food preservation) and in the therapy

Gorbach (1990) performed several studies on the Llt&Bcontrol the
intestinal infection like salmonellosis and shigsis, some type of colon cancer,
and cholesterol in serum.

Probiotic are extremely safe and are not associatédany significant or
detrimental side effects (McFarland and Elmer, 3995

Lactobacillus therapy seems to reduce the recurrence rate ompicated
lower urinary tract infections in women, so it ised against urinary tract
infections (Reicket al., 1987).

Lactobacillus acidophilus has a superior capability of producing lactic acid
which is antimicrobial and helps the body protectipom harmful bacteria
adhering to the intestinal mucosa (cell lining timestine) (Donohue and
Salminen, 1996).

Winkelstin  (1955) formulated "probiotic tablet" fro Lactobacillus
acidophilus, there are several studies that mentioned theitgctf LAB as
"antigen" to the mucosal intestine layer and nafnaatosal vaccin) (Mercenier,
1999).

Lactobacillus spp. inhibits the activities and proliferation odtpogenic
bacteria by several ways such as production oficlagtid, production of
antibiotics. Lactobacillus acidophilus produces acidophilin,Lactobacillus
plantarum produces lactocidin that have action and inhib#ederal bacterial
like E. coli, Helicobacter pulori, Proteus (Hirayma and Rafter, 1999).

A lactobacillus strain was shown to competitively inhibit adhesioh
enteropathogenic likE. coli andProteus (Blomberget al., 1993).
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However, adhesion capacity and competitive intobitfor Lactobacillus
acidophilus are not constant properties since certaiacidophilus can attachn
vitro to cells like enteropathogenic while other stralpsot.

Although, L. acidophilus inhibits the adhesion of several enteric pathogens
to human cells, when pathogen attachment preckedadidophilus treatment,
no inhibitory interference occurred indicating thsteric hindrance of site
occupation is important in the inhibition of adlmsithus therapeutic use is
limited to preventive application and not to a ¢iweagoal once binding of the
pathogen has occurred. In addition a dose-dependéitiition against cell
adhesion of several pathogens has been demonstratedor one strain ot.
acidophilus (Bernetet al., 1994).
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Chapter Two Mat¢siand Methods

2.1 Materials;

2.1.1 Culture Media:
2.1.1.1 Ready to Use Media

Medium Company (Origin)
Blood agar base Mast-diagnosis (England)
Brain heart infusion agar Difco (U.S.A)
Litmus milk Biolife (Italy)
MacConkey agar Oxoid (England)
Modified Regoza agar (MRS) Hi media (Italy)
Muller hinton agar Biokit S. A (Spain)
Nutrient agar Oxoid (England)
Nutrient broth Oxoid (England)
Phenylalanine deaminase Oxoid (England)
Simon citrate media Difco (U.S.A)
Triple Sugar Iron (TSI) Difco (U.S.A))
Urea base agar Oxoid (England)

2.1.1.2 Laboratory Prepared Media:
The following media were prepared (as will follostdr) in the laboratory:
Luria-Bertonia broth, Modified regoza broth, Carpdiate fermentation

media, Gelatin medium, Arginin-MRS broth.
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2.1.2 Chemicals:

Material Company (Origin)
Acetic acid BDH (England)
Agar-Agar Difco (U.S.A)

Ammonium sulphate

BDH (England)

Chlorophenol (Red)

Fluka (Switzerland)

Diamine dihydrochloride

Difico (England)

Disodium hydrogen phosphate

Oxoid (England)

Ethanol

Riedel-DeHaeny (Germany)

Gelatin

Oxoid (England)

Glucose, Manitol, Xylose, Maltose

BDH (England)

Glycerol

BDH (England)

Hydrochloric acid

BDH (England)

Hydrogen peroxide

Fluka (Switzerland)

Isoamyle alcohol

BDH (England)

KoHPO,

BDH (England)

Lactose, arabinose, galactose, raf

in

ydeifco (England)

L-arginine monohydrochloride

Fluka (Switzerland)

Mannose

Fluka (Switzerland)

Meat extract

Oxoid (England)

Methanol

Riedel-DeHaeny (Germany)

Methylene blue

BDH (England)

MgSQ,.7H,0

BDH (England)

MnSO,.4H,0O

Riedel-DeHaeny (Germany)

19




Chapter Two Mat¢siand Methods

Material

Company (Origin)

N,N,N,N-Tetramethyl-p-Phenylene

Difco (England)

Nessler's reagent

BDH (England)

p-dimethyl-amino-benzaldehyde

Riedel-DeHaeny (Gegna

Peptone

BDH (England)

Potassium Chloride

BDH (England)

Potassium dihydrogen phosphate

BDH (England)

Sodium acetate hydrate

BDH (England)

Sodium Chloride

Riedel-DeHaeny (Germany)

Sodium dihydrogen phosphate

BDH (England)

Sodium hydroxide

Fluka (Switzerland)

Sucrose BDH (England)
Tryptone Fluka (Switzerland)
Tween 80 Oxoid (England)
Urea BDH (England)

Yeast extract

Fluka (Switzerland)
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2.1.3 Equipment:

Equipment

Company (Origin)

Anaerobic Jar

Rod well (England)

Autoclave

Gallen kamp (England)

Balance

Ohans (France)

Compound Light Microscope

Olympus (Japan)

Distillator

Gallen kamp (England)

Electrical oven

Memmert (Germany)

Freeze-Dryer

Virtis (USA)

Glass pasture pipette

John poulten Ltd. (England)

Hot plate with magnetic stirrer

Gallen Kamp (Englan

Incubator

Gallen Kamp (England)

Micropipette

Witeg (Germany)

Millipore filters (0.22um)

Millipore and Whatman (England)

pH-Meter

Metter-GmpH Tdedo (UK)

Portable Centrifuge

Hermle labortechnik(Germany)

Refrigerator Centrifuge

Harrier (UK)

Sensitive balance

Delta Range (Switzerland)

Spectrophotometer Aurora instruments Ltd. (England)
Vortex Buchi (Swissrain)
Water path GFL (England)
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2.1.4 Api 20E kit (Api Bio Merieux, Lyon, France):
Api 20E kit consist of :
a) Galleries: the gallery is a plastic strip with 2@rotubes containing
dehydrated reactive ingredients.
b) Api 20E Reagents:
» Oxidase reagent (1% tetra-methyl-p-phenyle-diamine)
» Kovac's reagent (p-dimethyl aminobenzaldehyde at id%iClI
isoamyl alcohol).
» Voges-Proskauer reagent:
-Vp1l (40% potassium hydroxide).
-Vp2 (6% alpha-nephthol).

* Ferric chloride 3-4%.

2.1.5 Antibiotics:
2.1.5.1 Antibiotic Disks:

Antibiotic Code || Concentration (ug) Source (origin)
Amikacin AK 30 Oxoid (England)
Amoxicillin AMX 10 Al-Razi (Iraq)
Cephalexin KF 30 Al-Razi
Chloromphenicol C 30 Al-Razi
Ciprofloxacin CIP 5 Oxoid
Gentamycin GM 10 Al-Razi
Nadilixicacid NA 30 Al-Razi
Penicillin G P 10 Al-Razi
Pipracillin PIP 100 Oxoid
Streptomycin S 10 Al-Razi
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Antibiotic Code || Concentration (ug) Source (origin)
Tetracycline TE 30 Al-Razi
Trimethazol SXT 25 Al-Razi

(NCCLs, 1991)

2.1.6 Bacterial Strains:

Strain

Supplied by

Escherichia coli ATCC 25922

Department of Biotechnology
College of Science / Al-Nahraip
University / Iraq

Lactobacillus acidophilus

Department of Biology
College of Science / Al-Mustanselja
University / Iraq

2.1.7 Solutions, Buffers and Reagents:

— Physiological saline solution.

— Phosphate buffer saline.

— Staining solution.

— Fixative solution.

— Oxidase reagent.

— Kovac's reagent.
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2.2 Methods:

2.2.1 Media Preparation:
2.2.1.1 Ready to Use Medium:

The media listed in (2.1.1.1) were prepared acogrth information fixed

on their containers by the manufacturer.

2.2.1.2 Laboratory Prepared Medium:
2.2.1.2.1 Blood Agar Medium:
It was prepared by autoclaving blood agar base aftpisting pH=7.0
previously then cooling to 50°C, and 5% blood wasleal, mixed well and
poured into petridishr~(L5 ml each), used for identification Bfoteus mirabilis

isolates.

2.2.1.2.2 Urea Agar Medium:

It was prepared by adjusted pH=7.0 and autoclaurea agar base
(Christensens media) then cooling to 50°C, and gr@pounts of filtrate urea
added after the medium was sterilized, it was dispd in test tube and let
solidified as slants, this medium was used for tifieation of Proteus mirabilis

isolates.

2.2.1.2.3 Triple Sugar Iron (TSI) Agar and Simon Cirate Agar Media:
They were prepared and adjust pH=7.0 and autoclaMed medium

was used for identification ¢froteus mirabilis isolates.

2.2.1.2.4 Phenylalanine Deaminase (PAD) Medium:
It was prepared according to Halt al., (1994) by dissolving trypton
(159g), L-phenylalanine (10g) in 1 liter of distillevater and adjusted pH=7.0
and autoclaved, this medium was used for identiboaof Proteus mirabilis

isolates.
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2.2.1.2.5 Indole Medium:
It was prepared according to Atlasal., (1995) by dissolving (159)
trypton in 1 liter of distilled water and adjustpéi=7.0 and autoclaved, this

medium was used for identification Bfoteus mirabilis isolates.

2.2.1.2.6 Luria-Bertonia Broth (LB) Medium:
It was prepared according to Atlasal., (1995) by dissolving trypton
(109g), yeast extract (5g) and sodium chloride (&g} liter distilled water and
adjusted pH=7.0 and autoclaved, this medium wasl @ige identification of

Proteus mirabilisisolates.

2.2.1.2.7 Modified Regoza Broth (MRS) Medium:

It was prepared according to DeMan (1960) by dissglthe following
ingredients in 1 liter of distilled water, peptol0g), meat extract (10g), yeast
extract (5g), glucose (20g), Tween 80 (1mIRHRO, (2g), sodium acetate
hydrate (5g), triammonium citrate (2g), MgStH,0O (0.2g), MnSQ4H,0
(0.05q). After pH was adjusted to 6.0 the mediuns watoclaved, this medium

was used for growing lactic acid bacteiliadgtobacillus spp.).

2.2.1.2.8 Carbohydrates Fermentation Media:

It was prepared according to DeMan (1960) by ustagilized MRS
broth after elimination of glucose and meat extsmtrce from it. Instead 1% of
each of autoclaved sugars (glucose, sucrose, raaltnannitol, rafinose and
lactose) and membrane filtrated sugars (arabirgmactose, mannose, xylose)
was added and 0.004% of chlorophenol red reagesiadded also, then pH was

adjusted to (6.2-6.5), this medium was used fontifieation of Lactobacillus

spp.

2.2.1.2.9 Gelatin Medium:
Brain-Heart infusion broth was used after addingoldf dissolve
gelatine to it, and pH was adjusted to 6 and aat@d (Baron and Finegold,

1994). This medium was used for identificatiorLa€tobacillus spp.
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2.2.1.2.10 Arginin MRS Broth:
It was prepared by adding 0.3 % (w/v) of L-argimm@nohydrochloride
to the MRS broth, pH was adjusted to 6 and autecda{Harrigan and

MacCance, 1976), this medium was used for ideatific ofLactobacillus spp.

2.2.1.2.11 Litmus Milk Medium:
It was prepared by dissolving (100g) of skim milkda59) litmus in 1
liter of distilled water, pH was adjusted to 6 aadtoclaved (Baron and

Finegold, 1994), this medium was used for the gnosvi_actobacillus spp.

2.2.2 Solutions, Buffers and Reagents Preparation:

2.2.2.1 Solutions and Buffers:
2.2.2.1.1 Physiological Buffer Saline:
It was prepared according to Atlasal., (1995) by dissolving (0.859) of
NaCl in 1 liter of distilled water, pH was adjustéal 7.0 and sterilized by

autoclave, it was used for dilution.

2.2.2.1.2 Phosphate Buffer Saline (PBS):
It was prepared according to Gruikshaalkl., (1975) as follow:
After dissolving (8g) NacCl, (0.2g) KCI, (0.2g9) kRO, (1.15g) NaHPO,
in 1 liter distilled water was sterilized by thetatlave, it was used for preserve

the cells (uroepithelium and bacteria).

2.2.2.1.3 Fixative Solution:
It was prepared by mixing 30 ml of methanol withrhDof acetic acid,
used for adhesion test (lawdtial., 1982).

2.2.2.1.4 Staining Solution:
It was prepared by dissolving (0.3g) of methyleheslpowder in 30 ml
of ethanol (95 % (v/v)) (Atlast al., 1995).
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2.2.2.2 Reagents Preparation
2.2.2.2.1 Oxidase-Test Reagent (Barat al., 1994):
A solution of 1% N,N,N,N-Tetramethyl-p-phenyleneiine dihydro-

chloride was prepared in sterile distilled wateewmeeded.

2.2.2.2.2 Kovac's Reagent (Collet al., 1996):
It was prepared by dissolving (1g) of P-dimethylhambenzaldehyde in
(15 ml) of isoamyle alcohol and then added (5mi¢aficentrated HCI carefully
and gradually and keep in refrigerator, use in inest.

2.2.3 Sterilization:
Three method of sterilization were used:
2.2.3.1 Moist Heat Sterilization:
Media and solutions were sterilized by the autcelav 121°C (15 b/

for 15 minutes, except that different.

2.2.3.2 Dry Heat Sterilization:
Electric oven was used to sterilize glassware ahdre at 160-180 °C for
2-3 hr.

2.2.3.3 Membrane Sterilization (Filtration):
Millipore filtering was used to sterilize antibio§ solution and the filterates
of growth of Lactobacillus acidophilus and Lactobacillus plantarum by using

(0.22um) in diameter millipore filters.

2.2.4 Urine Sample Collection:

Mid stream urine samples specimen were collectestenile tubes from
patient of AL-Karama hospital and AL-Yarmoq hos|ste Baghdad during the
period from 1/10/2003 to 1/2/2004. A total of 158ples were aseptically

collected and transported to the laboratory a$yfast
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2.2.5. Yoghurt Sample Collection:

Yoghurt samples specimen were collected in starides under aseptic and
cooled conditions from Baghdad markets from 1/1@%t 1/2/2004. A total of
15 samples were aseptically collected and transg@dd the laboratory as fastly
as.

2.2.6 Bacterial Isolation from Urine Sample:

One loopfull of undiluted urine sample was spreadhbbood agar and
MacConkey agar plates. Plates then were incubated mght at 37°C. Single
colonies which were non lactose fermenters, ance gaegative reaction to
oxidase test and making swarming on blood agar warsferred to blood and
MacConkey agar. The process was repeated sevaes for purity before use

for further diagnosis.

2.2.7 Bacterial Isolation from Yoghurt Sample:

Serial dilutions of samples were made. From thé ddstion, 1 ml was
transferred to the poured MRS plates and incubates night at 37°C under
anaerobic conditions using gas generating Kit. rAfteubation, colonies were
surrounded by inhibition zone and G +ve and catalage were selected and
transferred to MRS broth and incubated (Harrigash acCane, 1976).

2.2.8 Maintenance ofProteus mirabilis:

Maintenance of bacterial isolates was performedrmceg to Mainiatiset
al., (1982) as follow:

2.2.8.1: Short-Term Storage:
Isolates of bacteria were maintained for few weeksMacConkey agar

plates. The plates were tightly wrapped with pérafand then stored at 4°C.
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2.2.8.2 Medium-Term Storage:
Isolates of bacteria were maintained as stab @dttor few months. Such
cultures were prepared in small screw-capped sottlentaining 2-3 ml of

nutrient agar medium and stored at 4°C.

2.2.9 Maintenance of Lactic Acid Bacteria:

2.2.9.1 Daily Working Cultures:
After inoculation of MRS broth by the lactic acicddieria isolates they
were incubated at 37°C for 24 hr anaerobically ket after that in refrigerator
(Baron and Fingold, 1994).

2.2.9.2 Stock Cultures:
Ten ml of 20% glycerol were added to the screw tulges containing
MRS. After autoclaving, inoculate with bacteriactia acid) and incubate at
37°C for 24 hr anaerobically, then kept in freef@ontreraset al., 1991).

2.2.10 Identification of Proteus mirabilis;

2.2.10.1 Microscopic Examination oProteus mirabilis:
A loopfull of Proteus isolates was fixed on a microscopic slide, thamsd
by gram stain to examine cells shape, groupingtigaand non-spore forming
(Atlaset al., 1995).

2.2.10.2 Biochemical Tests d?roteus mirabilis isolates:
— Oxidase Test (Atlast al., 1995):

This test was done by using moisten paper with deops of a freshly
prepared solution of N,N,N,N-Tetramethyl-p-phengeniamine dihydro-
chloride. Aseptically a clump of cell was pickedfopm the slant growth with a
sterile wooden stick and smeared on the moisteerpdjne development of a

violet or purple color within 10 seconds indicadgsositive test.
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— Urease Test (Atlast al., 1995):
Urease activity was detected by inoculating thdase of Christensen
urea agar slants with the bacterial growth andbated at 37°C for 24 hr. The
appearance of a red-violate color indicates a pesiést while a yellow-orange

color indicates a negative result.

— Triple Sugar Iron Test (TSI) (Atlas et al., 1995):

Isolates were cultured on the TSI agar slants dymhg and streaking
on surface, and then incubated for (24-48) hr aC3%When the color of
medium was changed from red to yellow it is anc¢atlon of acid formation,
while appearance of precipitate indicated ferrifade formation. Pushing the

agar to the top indicates G@rmation.

— Phenyl Alanine Deaminase Test (PAD) (Senior, 1997
A portion of 2 ml of (PAD) was inoculated with 2 naf isolate
suspension. After incubation at 37°C for 24 howsitive results were recorded

by color change from green to blue.

— Simon Citrate Test (Colleet al., 1996)
Simon citrate agar was streaked by the isolateitimrbated at 37°C for
(24-48) hr. Changing the color of media from gréerblue indicates positive

result.

— Indole Test (Colleet al., 1996):
Peptone water was inoculated by the isolate anagbmted at 37°C for
48 hr. A quantity of 0.05 ml of kovac's reagent vadsled and mixed in gently.
Positive result was recorded by the appearandae@n the surface.

30



Chapter Two Mat¢siand Methods

2.2.11 Identification of Lactic Acid Bacteria:
2.2.11.1 Microscopic Examination of LAB:

A loopfull of lactic acid bacteria culture was ftken microscopic slide,
then stained by Gram stain to examine cells shgioelyping, gram reaction and
non-spore forming (Katier, 1986; Garvie and Weiss, 1986).

2.2.11.2 Biochemical Tests of LAB:

— Gelatinase Test:

Gelatin medium agar was used to detect gelatinfic@tion in tubes, by
inoculating with 1% of LAB, and incubating at 37f@ 48 hr. After that it was
put into the refrigerator (4°C) for 30 minutes, dahd positive result recorded by
gelatin liquification (Baron and Fingold, 1994).

— Catalase Test:
The method of Atlast al., (1995) was followed to detect presence of
catalse enzyme by putting one drop of LAB on a oscope slide, after one
drop of HO, (3%) was added, positive results was observedigiirdormation

of gas bubbles.

— Acid and Curd Production in Litmus Milk:
Tubes containing litmus milk were inoculated by {166 LAB cultures
and incubated for 24 hr at 37°C. Changing colorediproduction and decrease

in pH were observed as positive results (Kandler\Meiss, 1986).

— Production of Ammonia from Arginine:
Tubes containing arginine and MRS were inoculatéd (%) of LAB
culture and incubated at 37°C for 72 hr. After ination 1 ml taken from it and
add to it Nessler reagent. Changing color to oramge evidence of inability of

the isolates to produce ammonia (Brigges, 1953).
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— Carbohydrates Fermentation:

Tubes containing MRS broth were inoculated with Y¥%LAB culture
and incubated (including the positive control whiedas MRS broth with sugars
without glucose and meat extract and negative obwtnich was MRS). Tubes
were incubated at 37°C for 5 days, changing caloret indicates (pH base)
while changing to yellow indicates (pH acid) (DeMaral., 1960).

— Growth at 45°C:
Tubes containing MRS broth were inoculated with Y¥%LAB culture
and incubated at 45°C for 24 hr, positive resulttaiming by the growth of
LAB.

2.2.12 Api 20E Identification for Proteus mirabilis Isolates:

Identification was carried out by subculturing efected colonies grown on
MacConkey agar into Api 20E microtubes gallery.sTeystem is designed for
the performance of more than 20 standard biochéntésis from a single
colony grown on plating medium. Each test in thigmimized system is
performed within a sterile plastic microtube whiclbntaining appropriate
substrates and was fixed to an impermeable plasig (gallery) each gallery
contain 20 microtubes including the biochemical &sd sugar fermentation.
Inoculation of the galleries was done with stepéesture pipette and five ml of
tap water dispensed into tray provide a humid aptrase then incubated at 37
°C for 24 hr. After that reagent added for readihg galleries, each positive
reaction was given a value 1,2 or 4 according edbsition of the test in its
group, so a value from 0 to 7 digit observed was tlooked up in the index and

the identification is determined (Appendix 1).

2.2.13 Sensitivity ofProteus mirabilis to Antibiotic:

Ten ml of nutrient broth were inoculated by eacleté@al isolate, then

incubated at 37 °C to log phase (Ogopabout 0.35) giving (1*139) cell / ml of
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broth. After that, 0.1 ml of the inoculated brotlasmransferred and spread by
sterile cotton swab on Muller-Hinton agar platedae in three different planes
(by rotating the plate approximately 60° each ttmebtain an even distribution
of the inoculum). The inoculated plates were thiatgd at room temperature
for 30 minutes to allow absorption of excess maoestWVith a sterile forceps the
selected antibiotic disks were placed on the irmted plates and incubated at
37°C for 18 hr in an inverted position. After ination, the diameter of
inhibition zones was measured by a ruler (mm). Resvere determined and
compared according to the National Committee formiCal Laboratory
Standards (NCCLs, 1991).

2.2.14 Determining Inhibitory Effect of LAB:

2.2.14.1 On Solid Medium (MRS Agar):

A culture of LAB previously grown in MRS broth wasreaked on MRS
agar, and then incubated under anaerobic condiibB3°C for 24 hr (Silvat
al., 1987). After incubation a cock porer (5mm) wagdito withdraw discs of
LAB growth and put on surface of the nutrient ateat was inoculated (before)
with 0.1 ml of pathogenic bacteria. After incubagt, 37°C for 24 hr, the
inhibition zone around the disc was estimated imjm

Same procedure was repeated by using differenbatan times of LAB
(18, 24, and 48 hr) to determine the optimum intiobatime that gives greater

inhibition effect.

2.2.14.2 In Liquid Medium (MRS Broth):

MRS broth was inoculated by 1% of LAB culture, thercubated
anaerobically at 37°C for different period of tim¢$8, 24 and 48 hr)
(Schillinger and Luck, 1989; Lewus et al., 1991). After incubation the culture
was centrifuged at 6000 rpm for 15 minutes, theesugitant was obtained. After
adjusting the pH of the filtrate to 6.5 by usingQd 0.4 N (1ml), it was filtered

through Millipore filter unit (0.22um).
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Then well diffusion method that mentioned by Vigmet al., (1993) was
used; when nutrient agar plates which was inocdlatgh 0.1ml of each
pathogenic bacteria by a spreader. Then (5mm) wedie made by a cock
porer. Each well were filled with the LAB filtratend then incubated at 37°C
for (18, 24 and 48 hr). The inhibition zone arouhd well was measured by
(mm) and compared with that of the control whichtamned MRS broth without
bacteria (Vignolat al., 1993). The filtrate was concentrated by freezedand
the well diffusion method was repeated to deteetatiect of each concentrated
filtrate against the pathogenic bacteria. Contralsvweontaining concentrated
MRS broth without LAB.

The filtrates of LAB were concentrated by freezgedrwhich has equal
volume 100 ml of MRS broth inoculated with 1 ml LABoncentrated to one
fold (50 ml), two fold (25 ml) and three fold (1204).

2.2.15 Bacterial Adhesion Test (lwahet al., 1982):

2.2.15.1 Preparation ofProteus mirabilis Suspension:

Ten milliliter of nutrient broth medium was inoctgdd with bacterial
growth, the culture was then incubated at 37°Cofeer night (O. Dy about
0.4) giving (1*16) cell / ml. cultures of bacteria were washed twidéh PBS
and centrifuged at 1000 rpm for 20 minutes andsgsnded in PBS.

2.2.15.2 Preparation of Epithelial Cells:
Uroepithelial cells were isolated from the urinesofme healthy females by
centrifugation at 1000 rpm for 5 minutes then waistigee times with PBS and
centrifuged at 1000 rpm for 10 minutes before rpsoded in PBS.

2.2.15.3 Adhesion Test:
« A mixture of 0.2 ml of the bacterial suspensior il of the epithelial
cells suspension and 0.1 ml of PBS was incubat8d &€ for one hour.
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Unattached bacteria to uroepithelial cells wereaesd by centrifugation in
PBS at 1000g for 10 minutes.

The final pellet was resuspended in PBS then a dfapwas put onto a
microscope slide, air-dried fixed with methanotetc acid (3:1) and stained

with methylene blue.

The adherent bacteria to epithelial cells were ntegke by the compound
light microscope.

Control of only epithelial cells was included.

2.2.16 Determination of Minimum Inhibitory Concentration

of Lactobacillus LAB Concentrated Filtrate:

Different dilution of each concentrated filtrate rwemade in tubes
containing sterile nutrient broth each. The raterev(10, 20, 30, 40, 50, 60, 70,
80 and 90%) giving final volume 10ml in each tubes.

Then each concentration was inoculated by O.1muculpreviously of
Proteus mirabilis grown in nutrient agar and incubated at 37 “C2fihr. After
incubation the growth of tubes was observed andinmum inhibitory
concentration was determined as the lower condamraf the filtrate that gave

no growth ofProteus mirabilisin the tubes.

2.2.17 Effect of Concentrated Filtrate on Adhesiomf Proteus
mirabilis:

The minimum inhibitory concentration of the concated filtrate of LAB

isolates was used to investigate the effect on adheproperty ofProteus

mirabilis. For this purpose method described by (lagtlal., 1982) was applied

which was mentioned previously in (2.2.15) unless:
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* Nutrient broth medium containing minimum inhibitorgffect of
concentrated filtrate was dispensed in sterile Sudr@d incubated with a
loopfull of liquid culture ofProteus mirabilis, then incubated for 24 hr.

» Bacterial adhesion test was done as indicated quishyi (2.2.15).

« Adhesion free concentrated filtrate was preparetbasol.

36



L

Results and Discussions

Q

QO
=
P
Q-
%

rrrrrrrrrrrrrrrrrfrren

rrrrrrrrrrrrrrrrrrrreenen

L L L L e




Chapter Three Ressahd Discussion

3.1 Isolation and Identification of Proteus Isolates:

One hundred and fifty midstream urine samples weskected from
patients suffering from symptoms referred as uyinigct infection.

It was found that 116 (77.3%) out of the total Ealbnples collected gave
positive results on MacConkey agar and Blood agar.

These results were near to those reported by Yd@8B6) and AL-Bayati
(1999) who found that the percentage of positiveuces of urine samples were
(84%) and (83%) respectively. But such results weisagreement with those
of Obi (1996) in Zymbaboy when found that perceata positive culture of
urine samples was (27%). The reason of the difterenn percentage may be
owed to differences in size and number of hospiteeyed as well as to the
season and medications before sampling. Ideniibicatf isolates was carried
out according to culture, morphological and biocluaintests. Result showed
that 16 isolates belong to genioteus from the 116 positive cultures and, so
the isolation percentage &foteus from other bacteria of the UTI cases was
(13.7%). This result was near that of Saeed (19@3) found thatProteus
isolates were representing (10.5%) of the UTI cdssted. Moreover, Kareem
(2001) found that isolation percentageRvbteus occurrence from out-patient
and in-patient with UTI cases was (11.7%) and (),8espectively. However
higher percentage (28%) was obtained by Warren2188 causatives of UTIs.
Results shown in figure (3-1) indicate thabteus found in both sexes, but its
isolation percentage in male samples was higheb%pRwhen 10 isolates were
belonged to them, while (37,5%) isolation perceatagfemale when 6 isolates
were belonged to them, this result agree with thegperted by AL-Murjany
(2002) who found that the isolation percentag®ratteus in male was (63.5%)
and (36.5%) in female.

However, the killer effect of vaginal fluid (whichas low pH) may act

naturally as a selection pressure agdnsteus (Stamey, 1975).
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Female 37.50%

Male 62.50%

Figure (3-1). UTI by Infectivity of Proteus mirabilisamong sexes.
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3.2 ldentification of Proteus mirabilis:

3.2.1 Cultural Characteristics:

In accordance to their pale colony appearance ocddakey agar as non
lactose fermenters, and swarming motility on blagdr after 24 hr incubation,
the suspected isolates are considered to beratsus isolates which require
more identification processes to be identifieddpecies.

3.2.2 Morphological Characteristics:
The oil immersion lence objective of the compougtt microscope, Gram
staining examination, showed that cells of the euomu isolates appeared
purple, non spore former, rods. Motility test oétbell indicated that they are

motile.

3.2.3 Biochemical Tests:

Several biochemical tests were done to charactBriateus isolates.

All the 16 isolates oProteus gave positive results to the biochemical tests;
phenylalanine-deaminase, catalase, urease anck tsypar iron (TSI) (by
forming alkaline / acid reaction). But all were ag&ge to the oxidase test.

Regarding phenylalanine deaminase test all thesdlates were positive to
it. Indol test was used to differentiate betweaenRipteus isolates, 10 of the 16
isolate were unable to form indol ring which is ookthe major property
distinguishing the species éfroteus mirabilis, while the other remaining 6
iIsolates were able to form such ring. The isolatay in their response to the
Simon citrate test. Upon the former characteriratod Proteus isolates, it
appeared that 10 of the total 16 isolated may assdied adProteus mirabilis
and the remaining 6 werroteus vulgaris. Results in figure (3-2) show that
Proteus mirabilis resembled the higher percentage 10 isolate (62.thé&h the
Proteus vulgaris 6 isolates (37.5 %). This result was agreed by ¢iaAl-
Murjany (2000) who found tha®roteus mirabilis percentage was 85.1 % as
compared withProteus vulgaris which was (14.8 %).
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Table (3-1). Biochemical tests for characterizatiorof Proteus isolates of

UTIL.
Test _
Citrate _
No. of PAD TSI | Indole o Urease| Oxidase | Catalase
Utilize
Isolate
10 isolates?. m. + ALK/A — +/— + — +
6 isolatesP. v. + ALK/A + + — +
P.m. = Proteus mirabilis
P.v. = Proteusvulgaris
+ = Positive
- = Negative
+/— = Positive or negative
ALK/A = Alkaline /acid
PAD = Phenyl Alanine Deaminase
TSI = Triple Sugar Iron

O Proteus vulgaris 37.5%

@ Proteus mirabilis 62.5%

Figure (3-2). Percentage of isolates &froteus spp. in 16 patients suffering

from UTI.
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Moreover, identification of the isolates was comied by using Api system
(Api 20E) as shown in (plate 3-1) the findings ah¢a by the conventional
biochemical tests.

3.3 Isolation of Lactic Acid Bacteria:

From a total of 15 yoghurt samples collected frooal market of Baghdad
city for the period of 1/12/2003 to 1/2/2004, 10 tfem gave colonies
surrounded by inhibition zone after culturing on $IRgar. Moreover, these
colonies were negative to the catalase test. Sastlts concide with those
stated by DeMaret al (1960) who insisted that MRS medium is the most

selective medium for LAB.

3.4 Identification of Lactic Acid Bacteria:

3.4.1 Cultural Characteristics:
Colonies of LAB on MRS agar were pale, round shajudt, mucoid,
convex and surrounded by inhibition zone as a tesludissolving calcium

carbonate.

3.4.2 Morphological Characteristics:
Lactobacillus appeared blue, bacilli, mainly grouped in long toaia

containing (3-8 cells), non-sporformers in Granirsta

3.4.3 Biochemical Tests:

All the suspected LAB when grown on gelatin mediwmre unable to
produce the gelatinase enzyme, but were able wupeoclot on the litmus milk
medium and leading to decrease pH from 6.5 to vieh ¢0 4.

All the isolates gave negative results for the lest test when not
producing bubbles after the addition of hydrogeropiele to the colonies grown

on MRS agar. The isolates were also unable to m@dmmonia from arginine
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Plate (3-1). Api 20E system for characterization oProteus mirabilis

showing the results of reactions includes in the stem.

A- ControlB- Identification ofProteus mirabilis
Positive results (ODC, CIT, 43, URE, TDA, IND, VIP, GEL, GLU).
Negative results (ONPG, ADH, LDC and the entir¢ segjars test in system).
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when the color of the medium stay as it was (oramg#hout any change after
the addition of Nessler's reagent. Moreover, tbiates were unable to grow in
45°C. Carbohydrates fermentation test also wasopeeld to identified the
species of 10 isolates bactobacillus, the isolates were different in their ability
to ferment the carbohydrate sources used in thdysfTable (3-2) showed that
all isolates were able to ferment glucose, frugtsserose and lactose. Isolates
which fermented the previous four sources but moménting xylose were
considered to be belonging kactobacillus casei. While those fermented the
same sources but not mannitol and lactose weresifiégs as Lactobacillus
brevis. On the other hand, isolates which were able tonéat xylose and
mannitol and fermenting the previous four sugarsrewedentified as
Lactobacillus plantarum, and isolate which were unable to ferment xylose a
mannitol but fermenting the four sugars were idesdi as Lactobacillus
acidophilus (Kandler and Weiss, 1986; Nigatu and Cashe, 1994).

3.5 Antibiotics Sensitivity of Proteus mirabilis:

The emergence of prevalence of antibiotic resigtasiins is considered
as a major therapeutic problem that could be empthiby several hypothesis
such as, the influence of excessive and /or ingp@te antibiotic use (Sottet
al., 2001), transmission of resistant isolates anp@aple, consumption of food
from animals that had received antibiotics, andatge mobility of individual
world wide have also contributed to the extensidnantibiotic resistance
(Blancoet al., 1997).

In this study the effect of antibiotic dAroteus mirabilis was tested by
using standard disk diffusion method, and resuitaioed were compared with
those of NCCLs, (1991). Table (3-3) show that aatib resistance among
Proteus mirabilis isolate varied according to the nature of the atlor
antibiotic. Among them no single antibiotic wasisé=d by all the isolates of
Proteus mirabilis or sensitive to it.
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Table (3-2). Ability of Lactobacillus isolates to ferment carbohydrate

sources.

Sugar sourceGlucose Fructose| Lactose Sucrose Mannitol| Xylose
Isolate
Lactobacillus plantarum Q) + Q) + (1) + (1) + (2) + (1) +
Lactobacillus plantarum (1) + (1) + (1) + (2) + (3) + (2) +
Lactobacillus plantarum (1) + (1) + (1) + Q) + (1) + (3) +
Lactobacillus brevis (1) + (1) + Q- | 2+ — (3) +
Lactobacillus plantarum (1) + (1) + (1) + (2) + (1) + (2) +
Lactobacillus casel (1) + (1) + (1) + (2) + (1) + —
Lactobacillus brevis (1) + (1) + Q- | 3+ — (2) +
Lactobacillus brevis (1) + (1) + (1) - (2) + — (3) +
Lactobacillus casei (1) + (1) + (1) + Q) + (3) +w —
Lactobacillus casel (1) + (1) + (1) + Q) + (2) +w —
Lactobacillus acidophilus | (1) + (1) + (1) + (1) + — -

+ = positive ferment

— = negative ferment

() = No. of days to change the color

w = weak ferment (delayed results)

However, amikacin was the most effective antibietlten only one isolate

(Pm4) ofProteus mirabilis resisted it, while all others were sensitive.

Ciprofloxacin was the second highly effective aiiic when all isolates,

expect two (Pm3 and Pm9), were resistant to it.t&eycin was the third

expect three (Pml, Pm7 and Pm9), were resist t@mnt.the other hand,

penicillin G was the least effective antibiotic base all isolate, expect (Pm7),

were sensitive to it. Followed by amoxicillin, chdonphenicol and tetracycline

which were sensitive by only two isolate each.
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Moreover, results indicated in table (3-4) show fileguency of resistance
Proteus mirabilis isolates, amikacin has the lowest resistance ptge (10%)
when one isolate resist to it, followed by cipradain (20%), gentamycin
(30%). On the other hand (90%) Bfoteus mirabilis isolate were resistant to
penicillin G, while (80%) were resist to amoxiailliand tetracycline, and the
others were distributed between these range as ishih& table.

Majority of Proteus mirabilis (90%) were resistant to penicillin G. same
percentage of resistance was also found by Karé&filj, while AL-Taiee
(2002) registed 100% resistance to penicillin Gsu®s also shown that the
resistant percentage to amoxicillin was (80%) whdtfier from the results
obtained by AL-Taiee (2002) with (64%). High reaiste to such antibiotics
may be due to abuse and unwise which may develciera resistant to them.
The study also showed that pipracillin was the naastve among the group of
penicillins when only (40%) of the isolates redifsiie findings which were near
those (50.7) obtained by AL-Murjany (2000).

Cephalexin, a first generation of cephalosporinugrof antibiotics, was
resisted by (50%) of the isolates, which was hidbiyer that those obtained by
Al-Jebouri (2001) and Al-Taiee (2002) who foundtttiee resistant percentages
were (80%) and (72%) respectively. ResistancBrofeus mirabilis isolates to
the B-lactam antibiotics used was evident in this stutlypay be due to the
possessing off-lactamase by the isolate they may be encodedamsferable
plasmids and found in various Enterobacterceae ramsmbuch a<. cali,
Proteus mirabilis, Klebsiella pneumonia and Salmonella typhimurium (Bret et
al., 1998).

Resistant to aminoglycosides in this study was dotmnbe variable among
Proteus mirabilis isolates when most of them were sensitive to aonkavith
resistance percentage of only (1%). Startchouetséi. (1998) also found in a
study performed in Russia that resistance percerdathe isolated to amikacin
was only (1%).
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Table (3-4). Frequency of antibiotic resistance dProteus mirabilis isolates.

Antibiotic Symbol Resistant isolates
Number Percentage ( %)

—B-lactam penicillin
Penicillin G P 9 90
Amoxicillin AMX 8 80
Pipracillin PIP 4 40
—Cephalosporins
Cephalexin CL 5 50
— Aminoglycosides
Streptomycin S 7 70
Gentamycin GM 3 30
Amikacin AK 1 10
— Tetracyclines
Tetracycline TE 8 80
— Quinolons
Naldixic acid NA 5 50
Ciprofloxacin CIP 2 20
— Others
Chroamphenicol C 7 70
Tri-methoprim-sulphamethazol SXT 7 70

Relatively high resistance (70%) to the streptomy@n aminoglycoside
antibiotic) was recorded in this study. Al-Bayditb09) and Al-Murjany (2000)
were also found similar results with (78%) and (j3&spectively. On the other
hand, higher resistance (92%) to this antibiotic ieund by Talib and Habib
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(1986), while lower one (45%) was recorded by Kar€d2001). Resistance of
Proteus mirabilis isolates to gentamycin was found to be low as (3G#6s
result was agreed with those of AL-Talib and Halfll®86) and AL-Taiee
(2002) who found that the resistance to gentamyare (32%), but this result
as disagreed with (45%) resistance percentage weeika(2001) was found. In
general bacteria resist aminoglycoside by produanoglifying enzymes which
alter the aminoglycoside and prevent it from bigdia ribosome (Jawett al.,
1998). High resistance to tetracycline was founarmgnthe isolates as (80%)
was recorded, and this was due to resistant genehwdarried by plasmid
(Merlin et al., 1988). Other investigation, AL-Talib and Habib986), AL-
Murjany (2000) were found that thBroteus mirabilis isolates were very
resistant to tetracycline and its resistance péagen was (96%)Proteus
mirabilis isolates were found to be sensitive to quinoloaesibiotic like
ciprofloxacin which have (20%) resistance while Muwjany (2000) and
Startchousket al (1988) were found thd®roteus mirabilis resisted as (4.7%)
and (5%) respectively. This difference was dueliosa and currently use of
antibiotic was associated with development of tastsalso the shelve life (Rice
et al., 1992). Naldixic acid has moderate resistance (5888jnst theProteus
mirabilis isolates, AL-Talib and Habib (1986) found that thesistance to
naldixic acid was only (36%) and this due to depgeient of resistant gene
carried by conjugative plasmid (Martinez-Martingzal., 1998). Resistance to
trimethoprin / sulphamethazol was (70%) and thssiltewas agreed with Barret
et al (1999) which found that resistance ratio (75%).

So from the results reported and shown in tabl8) (@t the isolat®. m9
was the strong isolate which was resisted to almlbsintibiotics, so it selected
from other isolates to study the adhesion propeny the inhibitory effect of
LAB.
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3.6 Inhibitory Effect of LAB.
3.6.1 On Solid Medium (MRS Agar):

Propagating LAB isolates on MRS agar under anaerodmditions was the
most efficient method for production their inhibigametabolites against tested
pathogenic bacteria. Despite that all LAB isolaedyibited serious inhibitory
effect onProteus mirabilisisolates, an inhibitory effect of LAB isolateb. a.11
was the most effect agairidtm. 9, where as Lb. p.3 also have effecttorm. 9
but less tharLb. a. 11, when inhibitory zone reached 18.5 mm afterh24
incubation time, whileLb. p. 3 have 17 mm after the same incubation time.
Moreover, such LAB isolatd_p. a. 11) was effective againBt m. 9 it also gave
highest inhibition zone against the otliem. isolates for both incubation time
(18 and 24 hr). Results in table (3-5) showed inegal that almost all LAB
isolates exhibited better inhibitory effect Brm. isolates after incubation for 24
hr.

Generally incubation period of (24 hr) resulted production of more
inhibitory effect by almost all LAB isolates agairedl P. m. isolates than the
incubation period of 18 hr. However, when longauination periods (30 hr and
more) were tested on some isolates result in nferdrice in inhibition zone
were recorded or, in some times lower. For suahmgtiiney were not receded in
the table. The LAB varied in there inhibitory zodameter (9-18.5) mm in
diameterLb. c. andLb. b. gave an inhibitory effect after 18 hr and inceshfor
24 hr incubation periods but not any noticed inseeafter more incubation, this
results agreed with AL-Obidy (1997) who found teath LAB gave inhibitory
effect after 24 hr. But AL-Dulemy (2000) was foutidht the inhibitory effect
increased after (48 hr). The differences on theralvesults of LAB effected the
pathogenic bacteria was related to the type ofeb@cttype of inhibitory
substance, its quantity and its ability for disotibn in the media (Egorov,
1985).
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Lb. p. have also inhibitory effect against tested isdasmd its effect
increased after (24 hr) incubation (24 hr) and thas it could be due to
lactocidin which produce fronbb. p. (Speck, 1971) and due to plantaracin
which was active against the tested isolates (Plasial., 1995). While thé.b.

a. have the highest inhibitory effect after (24 imgubation and this was due to
acidophilin produce frorab. a. (Gilliland and Speck, 1972).

LAB have an inhibitory effect against gram negatarel positive bacteria
(Nigatu and Gash, 1994). Faapl (1996) stated that LAB has a high inhibitory
effect against enteropathogenic bacteria. Plat® &row the inhibitory effect of
Lb. p 3 andLb. a. 11 againsP. m. 9 which have the highest inhibitory effect,
they were selected as the strong LAB isolates d#ipgron the results shown in

table (3-5) previously.

3.6.2 In Liquid Medium (MRS Broth):

Inhibitory effect of LAB isolates grown in MRS biotwas evaluated
against the tested isolatesRybteus mirabilis. Well diffusion method was used
by filling the wells which made in nutrient agaagds which is cultured by the
P. m. 9 with the filtrate of two LAB isolated p. p. 3, Lb. a. 11). Selection of
these two isolates depended on their ability irdpodion best inhibitory effect.
Maximum inhibition zone diameters reached (20) mimcw is a highest than
that recorded by solid medium, this may be duéhé&existence in MRS broth
exhibited a wide spectrum inhibitory effect agaimgam positive bacteria
(Staphylococcus aureus, Bacillus subtilis) and gram negative bacterig. (coli,
Klebsiella spp., Proteus spp.) when the inhibition zone diameter ranged between
(13-19) mm (Guptat al., 1998). To study the effect of incubation timeipe in
the liquid medium the two isolates of LAB were grovor (18, 24 and 48) hr.
Incubation period of 24 hr that gave the best inbirlg effect byLb. p. 3 the
inhibition zone diameter reached to (18 mm) agaiestedProteus mirabilis
isolates. Increasing incubation period to 48 hultes in least inhibitory effect

for Lb. p. 3 isolates.
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Plate (3-2). Inhibitory effect of Lactobacillus plantarum 3 and Lactobacillus
acidophilus 11 againstProteus mirabilis 9 isolate on solid medium (MRS

agar).

A- Lactobacillus acidophilus 11 after 24 hr. of incubation on MRS agar resultede
of inhibition with (18.5) mm diameteB- Lactobacillus plantarum 3 after 24 hr of

incubation on MRS agar resulted zone of inhibitiath (17) mm diameter.
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Lb. a.11 also gave optimum inhibitory effect after 24ifrcubation and not
after 48 hr, the reason for such two LAB isolatesyrbe that the inhibitory
materials (acidophilin, plantaracin) loose activitigen secreted outside the cells
after increasing the incubation time. Results showplate (3-3) and (3-4) show
the inhibitory effect ofLb. p. 3 andLb. a. 11 respectively against the tested
isolateP. m. 9 liquid media for different incubation time (18} and 48) hr.

The investigation also includes the inhibitory etfef concentrated filtrates
on tested isolate. The filtrates ldb. p. 3 andLb. a. 11 were concentrated three
fold by using freeze-dryer. The first and second faf concentrated filtrates of
Lb. p. 3 have zone diameter (20) and (21) mm, respédgtagainst?. m. 9 while
first and second fold of concentrated filtratesLbf a. 11 have zone diameter
(21) and (23) mm, respectively agaistm. 9, while the third fold has the
highest inhibitory effect after 24 hr inculwatti because all the inhibitory
substances was concentrated, zone diametep.qf. 3 againsP. m. 9 reached
to 27 mm andLb. a. 11 againstP. m. 9 have zone diameter reached to 30 mm.

Incubation time of 18 hr and 48 hr gave inhibiteffect less than effect
after 24 hr incubation so Pfeiffer and Radler (1)98fated that there is a
relationship between the diameter of inhibition e@nd the concentration of
inhibitory substances. On the other hand Barefowt Klaenhammer (1983)
mentioned that death of tested bacteria increagelebincreasing of inhibitory
substances like bacteriocin and acidophilin andtplacin of LAB.

Results shown in plate (3-5) was include the intbilyi effect ofLb. p. 3
andLb. a. 11 against the test isole®em. 9 for 18 hr and 24 hr incubation which
Is gave the best inhibitory effect.
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Plate (3-3). Inhibitory effect of Lactobacillus plantarum 3 againstProteus
mirabilis 9 isolate in liquid medium (MRS broth).

A-After 18 hr. incubation in MRS broth resulted zaofeinhibition with (12) mm
diameter B-After 24 hr. incubation in MRS broth resulted zarienhibition with (18)

mm diameterC-After 48 hr. incubation in MRS broth resulted zaienhibition with
(15) mm diameter.
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Plate (3-4). Inhibitory effect of Lactobacillus acidophilus 11 againstProteus

mirabilis 9 isolate in liquid medium (MRS broth).

A-After 18 hr. incubation in MRS broth resulted zaofeinhibition with (15) mm
diameter.B— After 24 hr. incubation in MRS broth resulted zorienhibition with

(20) mm diameterC— After 48 hr. incubation in MRS broth resulted zohénbibition
with (16) mm diameter.
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Plate (3-5). Inhibitory effect of concentrated filtates for Lactobacillus
plantarum 3 and Lactobacillus acidophilus 11 againstProteus mirabilis 9
isolate.
A— Control (contain concentrated MRS)B- Lactobacillus acidophilus 11
concentrated filtrate after 18 hr. incubation in $1Rroth resulted zone of inhibition
with (25) mm diameteIC— Lactobacillus plantarum 3 concentrated filtrate after 18 hr.
incubation in MRS broth resulted zone of inhibitienth (23) mm diameterD—
Lactobacillus acidophilus 11 concentrated filtrate after 24 hr. incubatioMRS broth
resulted zone of inhibition with (30) mm diametEr Lactobacillus plantarum 3

concentrated filtrate after 24 hr. incubation in $Rroth resulted zone of inhibition
with (27) mm diameter.
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3.7 Adhesion ofProteus mirabilis:

Ability of Proteus mirabilisto adhere to uroepithelial cells is considered as
an important virulence factor in pathogenesis afarny tract infections (Mobley
and Chippendle, 1990). In this study, adherencpgrty of Proteus mirabilis as
well as how this property may be affected by LABlades was investigated.

Adherence ability oProteus mirabilis to uroepithelium which observed by
viewing under oil-immersion of the compound lightcroscope is shown in
plate (3-6) which was include the uroepitheliumnirdiealthy female and the
infected uroepithelium (UEP), where tRem. 9 appeared as rod and adhere to
the uroepithelium (by pili), the results show ttta highest number of adhering
bacteria to UEP (rang from 45-55 bacteria / celtorded by isolatB. m. 9, this
result come almost in agreement with that recorolgdRamphalet al (1984)
who found that the highest number of mucoid strain Pseudomonas
aeroginosa to the tracheal epithelium was 45 bacteria / d¢rit, disagreed the
result of Wrayet al (1986) who found that the highest number of adfteoé
Proteus mirabilis to UEP was 29 bacteria / cell.

Proteus mirabilis usually has fimbriae which are considered as amffoer
elements responsible for binding of uropathogeRoteus mirabilis to
uroepithelial cell (Wrayet al., 1986). Ramphadt al (1984) stated that mucoid
strains of Pseudomonas aeroginosa contain two adherence elements namely

fimbriae and alginate.
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Plate (3-6). Microscope examination of Adhesion ppeerty of Proteus
mirabilis 9 to uroepithelium under oil immersion lens (1000x)

A- Normal uroepithelial cellB- Adherence oProteus mirabilis 9 to uroepithelial cell.
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3.8 Minimum Inhibitory Concentration of LAB

Filtrates against Proteus mirabilis:
3.8.1 Determining MIC,s of LAB Against Proteus mirabilis

Growth:

To determine MIC,s of the filtrates of LAB isolateghich inhibit or
minimize adhesion property &roteus mirabilis, serial dilutions were prepared
from the three-fold filtrates of isolatéb. p. 3 andLb. a 11. Result in table (3-6)
show that concentration 10% and 20% Filtrate haceffiect onP. m.9 when
clear growth of this test bacteria was observedc€ntration 30% and 40% of
filtrates led to minimize growth of the test bader

Filtrate of Lb. p.3 in the concentration 70% and above also causkd to
inhibition for the test bacteria when growth oflege P. m.9 was completely
inhibited by such diluents. On the other hand catreéion 60% and above of
Lb. a.11 filtrate completely inhibited growth & m.9 isolate.

Depending on the just mentioned findings, concéiotmgs0% ofLb. p. 3 and
50% of Lb. a.11 were selected and recorded as the MIC,s of wioe LUAB
filtrates against growth of the test bacterial aseP. m. 9.

Table (3-6). Minimum Inhibitory Concentrations (MIC ) of Lactic Acid

Bacteria (LAB) againstProteus mirabilisisolate . m.9).

MIC %

LAB isolat 10 | 20| 30| 40| 50| 60 70 80 90
Lb. p. 3 S e e A N I Al B
Lb. a1l L e T e e e e
+ = growth

— = no growth
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3.8.2 Adhesion Inhibition by LAB Filtrates:

The initial step in the infection of host cells Byoteus mirabilis to the host
cell is the adhesion (Mobley and Chippendle, 19%®), interference with
adhesion process cause a prevention of infection.

Effect of concentrated filtrates of LAB against adion property of
Proteus mirabilis was investigated using lawhi method (1982). Resalitained
showed that the three-fold concentrated filtrated AB isolates (b. p. 3 and
Lb. a.11) against tested. m.9 was observed to minimizing adhesionPoim. 9
to the uroepithelial cells reaching an average8et(@) bacteria / cell as shown in
plate (3-7). It could be observed by the plate Huitesion oP. m. 9 to UEPCs
was clearly minimized. This was may be due to tffece of the inhibitory
substances found in the filtrates of the LAB ise¢afind to the acidic pH which
aSffect growth of the gram negative bacteria bgraly some surface structures
(like pili), leading to prevent bacterial cells foradhesion to UEPCs with out
killing the bacteria (Chast al., 1984). Some authors were reported partial and
complete inactivation of adherence of several gnagative uropathogenes.

Reid et al (1985) investigated the inhibitory effect producdyy
Lactobacillus casel onE. coli (which is also uropathogenic), and found that the
inhibitory effect was not caused by the bacterigghar hydrogen peroxide but
due to the coaggregation &f coli andLb. c. in urine which was occurred after
20 hr at 37°C.

The prevalence of inhibitory-producing LAB on thepathogenes and the
ability of LAB to interact closely with the uropaigenes seem to constitute an
important host defense mechanism against infe¢iend et al., 1990).

Hawthorn and Reid (1995) reported that precoatingAd3 strains reduced
the binding of uropathogenic coagulase-nega®aphylococci andE. coli to 8
bacteria / cell.

Velraedset al (1996) found that the biosurfactant surlactin éleased by

Lactobacillus isolates may open the way to the development afaalitesive
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biologic coating againdEnterococcus faecalis, they reported a decrease in the

number of adheringnterococcus reaching to approximately 70%.
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Bacteria
(Blue rod)

Uroepithelium

Bacteria
(Blue rod)

Uroepithelium

Bacteria
(Blue rod)

Uroepithelium

Plate (3-7). Microscopic examination of adhesion d¢froteus mirabilis cells to
uroepithelium cells (1000x).
A:. after treatingProteus mirabilis (P. m. 9) with three-fold filtrate of probiotic LAB

(isolateLb. p. 3), B: Proteus mirabilis (P. m. 9) with probiotic treating three-fold filtrate of
LAB (isolateLb. a. 11),C: Adhesion of untreateBroteus mirabilis (isolateP. m. 9).
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Chapter Four Conclusion and Recommendations

1.

Conclusions:

Proteus mirabilis isolates different in their antibiotic resistance
considerable, when amikacin, ciprofloxacin and gentamycin were the
most effective, while penicillin, amoxicillin and tetracycline were the
least effective ones.

Lactobacillus filtrates had considerable effects against the test Proteus
mirabilisisolate.

Three-fold concentrated filtrates of LAB gave the highest inhibitory effect
on the growth and adhesion property of Proteus mirabilis in comparison

to the one and two- fold filtrates.

Recommendations:

Further studies are needed for:

1.

Extraction, purification and characterization of the inhibitory substances
produced by the probiotic LAB isolates.

Investigating the effect of LAB inhibitory substances against other
virulence factors of Proteus mirabilis such as urease or swarming.

In vivo studies about the effect of LAB isolates against Proteus mirabilis.
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Appendi x (1)
I nter pretation of Api 20 E Reactions.

Microtube Positive Negative
ONPG Yellow Colorless
ADH Red/Orange Yellow
LDC Orange Yellow
ODC Red / Orange Yellow
CIT Blue-Green Pale green/ Yellow
H,S Black deposit Colorless/ Grayish
URE Red / Orange Yellow
TDA Dark brown Yellow
IND Red Ring Yellow Ring
VP Pink / Red Colorless
GEL Diffusion of Black Pigment || No diffusion
GLU Yellow Blue/ Blue green
MAN Yellow Blue/ Blue green
INO Yellow Blue/ Blue green
SOR Yellow Blue/ Blue green
RHA Yellow Blue/ Blue green
SAC Yellow Blue/ Blue green
MEL Yellow Blue/ Blue green
AMY Yellow Blue/ Blue green
ARA Yellow Blue/ Blue green
OX Violet / Dark purple Colorless/ Light purple
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Table (3-3). Antibiotics sensitivity of Proteus mirabilisisolates.

ntibiotic| AMX | KF C GM NA PIP | AK S TE SXT P CIP
| solate No.
P.m.1 R S R R S S S R R R R S
P.m.2 R R R S S S S R S S R S
P.m.3 S R R S S R S R R S R R
P.m.4 R R S S S S R R R R R S
P.m.5 R S R S R S S R R R R S
P.m.6 R R S S R R S S R R R S
P.m.7 R R R R R S S S R S S S
P.m.8 S S S S S R S S S R R S
P.m.9 R S R R R R S R R R R R
P.m.10 R S R S R S S R R R R S
S . Sengitive NA : Naldixic acid GM : Gentamycin
R : Resistance PIP  : Pipracillin P : Pencillin G.
AMX : Amoxicillin AK - Amikacin SXT : Tri-methoprin sulphamethazole
KF : Cephlaxin S . Streptomycin CIP : Ciprofloxacin

C : Chloroamphenicol TE : Tetracycline




Table (3-5). Inhibitory effect of L AB against Proteus mirabilisisolates (10 isolates) on solid medium (MRS agar) after

incubation periods.

Incubation I nhibition zone (mm) of:
| solate No. period
(hr.) Lb.pl [Lb.p.2|Lbp.3|Lb.b.4|Lb.p5|Lb.c6|Lbb.7|Lbb.8|Lb.c9|Lbcl0| Lball
18 10 11 12 | 105 | 105 | 12 11 13 14 12 15
Pmd 24 13 12 16 12 13 13 13 14 15 | 125 16
18 11 12 10 | 125 | 13 10 | 115 | 11 10 12 13
P.m2 24 12 13 13 | 145 | 14 11 12 13 13 | 125 14
18 9 10 12 10 11 11 12 12 9 12 10
P.m-3 24 12 11 | 135 | 12 | 115 | 12 | 125 | 14 12 13 13
18 12 12 10 11 10 11 | 115 | 10 12 | 105 12
P m4 24 125 | 13 13 | 135 | 12 | 125 | 13 11 | 125 | 12 13
18 10 | 105 | 10 11 12 10 13 | 105 | 12 11 13
P.m> 24 12 12 13 12 13 12 | 135 | 105 | 13 | 125 14




I ncubation

I nhibition zone (mm) of:

I solate No. period
(hr.)) Lb.pl |Lb.p.2|Lb.p.3|Lb.b.4|Lb.p5|Lb.c6|Lbb.7|Lbb8|Lbc9|Lb.cl0| Lball
18 10 11 9 12 13 12 11 10 11.5 12 14
P.m-6 24 12 13 12 | 135 | 14 | 13 | 11 | 105 | 122 | 13 15
18 10 10 9 10.5 12 11 12 12 13 11 12
P.m.f 24 13.5 10 13 115 | 135 13 13 14 13 12 14
18 12 11 12 10 10.5 11 12.5 11 10 10 12
P.m8 24 12.5 12.5 13 12 13 12 13 12.5 12 13 14
18 11 9 14 10 12 13 11.5 12 11 10.5 16
P m3 24 13 12 17 | 13 | 125 | 14 | 13 | 14 | 135 | 115 | 185
9 12 10 9 12 11 13 12 11 11.5 11 13
P m-10 24 13.5 12 14 14 15 14 15 13 12.5 14 15
P.m. = Proteus mirabilis
Lb. p. = Lactobacillus plantarum
Lb.b. = Lactobacillus brevis
Lb.c = Lactobacillus casal
Lb.a. = Lactobacillus acidophilus
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