SUMMARY

This study included collection of (103) swabs samples taken from patients
suffering from nasolacrimal duct obstruction (NLDO) in Ibn Al- Hagtham
Teaching Eye Hospital /Baghdad. When these samples were cultured on
gpecial media, ninety samples gave positive results for bacteria, while no
isolate was belonged to the yeast and fungi.

Positive samples were identified by using cultural, microscopical and
biochemica examinations for diagnosis. After confirming the final
diagnosis by using (APIl) system specified for each type of bacteria, the
following types and percentages of bacteria were detected:-

Saphylococcus epidermidis (28.9%), Saphylococcus aureus(18.9%),
Sreptococcus pneumoniae (11.1%), Streptococcus pyogenes (10%),
Corynebacterium diphtheriae (6.8%), Pseudomonas aeruginosa (5.6%),
Escherichia coli (4.4%) , Propionibacterium spp. (4.4%),
Haemophilus influenzae  (3.3%) , Listeria grayi (2.2%) and
Morganella morganii (1.1%).

According to such results Saphylococcus epidermidis was the
predominant bacteria among sample taken from patients suffering from
nasolacrimal duct obstruction, followed by Saphylococcus aureus.

Accordingly, the ratio of (NLDO) cases in children under 10 years was
(48.5%) comparing with those other aged groups, and according to the
gender the percentage in females were (59.2%) and in males (40.8%).



Results of antibiotic sensitivity test for (12) different antibiotics revealed
that ciprofloxacin, vancomycin and neomycin were the most effective
againgt the isolates, while other antibiotics varied in their effect. However,
most isolated bacteria were resistant to tetracycline.

After culturing Lactobacillus plantarum in liquid and on solid growth
media to test its ability to exhibit inhibitory action against bacterial isolates
of (NLDO) patients, it was noticed that it had good inhibitory action when
cultured on solid growth media ,especially against gram positive bacteria
Also the inhibitory action increased to a large extent against al types of
bacterial isolates with increasing concentration of bacterial filtrate.

The results of propagating both Saccharomyces boulardii and
Saccharomyces cerevisiae in a number of culture media (tea, sabouraud
and sabouraud enriched with yeast extract) showed that the yeasts grown in
sabouraud enriched media possessed best inhibitory action against (NLDO)
bacterial isolates especialy after increasing the concentration of yeast
filtrate for severa times.

When filtrates of each isolate Lactobacillus plantarum and yeasts
Saccharomyces boulardii and Saccharomyces cerevisiae with ampicillin
antibiotic (each one separately), results showed higher inhibitory action
against Saphylococcus epidermidis (the common isolated bacteria from
(NLDO)) compared with the using the filtrates of lactic acid bacteria and

yeasts or antibiotic aone.
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Chapter one Introduction & literature Review

1.1 Introduction:

The lacrima drainage system is miniature drainage network
which prevents tear from continuously rolling down the cheeks
(website 1). Obstruction of nasolacrimal duct is a common clinical
problem (Paul and Shepherd, 1994), which is common in infants and
elderly people (Munro and Compbell, 2000). The obstruction of
nasolacrima duct makes lacrima sac easily infected by severd
microorganisms, and Staphylococci are the most predominant
(Hartikianen et al, 1997).

Obstruction problem is increasing by appearance of bacterial
strains resistant to antibiotics due to their over use. However new
born penicillin drops can be applied (Stephen, 1984), moreover,
topical antibiotics should be reserved for superadded bacterial
infection (Kanski, 2003).

Recently a great interest is made to use microorganisms or their
metabolites in treatment of some diseases. Bacteria and yeasts are
considered as the two type of microorganisms most commonly used
in this approach. Among bacteria groups, is Lactobacillus
plantarum, which has a great role as probiotic, due to its presence in
mucosal membrane of the intestine and digestive tract of human as
normal flora(Bernet et al.,1994). It is safe when used in foods and
possess ability to produce inhibitory materias .

Yeast such Saccharomyces cerevisiae has probiotic effect to
inhibit the growth of undesired microorganisms (Jespersen,
2003),while Saccharomyces boulardii is another safe yeast used for
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recurrent Clostridium difficile colitis, as well as against antibiotic
associated diarrhea (Qamar et al., 2001). For such purposes mixed
antibiotics with probiotics(experimentally) were used despite that
treatment of nasolacrimal duct obstruction infection is performed
usually by antibiotics.
This study wasaimed to:
1. Isolation of bacteria and other microorganisms (if presents)
from infected lacrimal drainage system.
2. ldentify the isolated microorganisms.
3. Detect the most predominant microorganisms during infective
period.
4. Determine the prevalence of microorganism according to the
age groups.
5. Determining the most effective antibiotics in treatment of
lacrimal sac infections,
6. Study in vitro the inhibitory effect of some probiotics against

Isolated bacteria.
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1.2 Review of Literature

1.2.1 Anatomy of Lacrimal System:

The lacrimal apparatus is composed of twaspéhe secretory
(lacrimal glands and ducts) and excretory includ@sincta,
canaliculi, lacrimal sac and nasolacrimal duct) ré@®s and
Saunders, 1950) ,as figure in appendix (5).

Secretory apparatus consist of:
- The main lacrimal gland:

Is an exocrine gland located in the supdateral quadrant of
the orbit within lacrimal fossa (Liesegasgal., 2002). It consists of
larger orbital part and a smaller palpebral parsfl. 1984). The
superior one about the size of small almond (Steph@34).

- Accessory lacrimal glands:

Include gland of Krause and Wolfring (Lieaaget al., 2002).
Both main and accessory glands are serous (L&84)19
- Lacrimal ducts:

There are 10-12 ducts pass from lacrimahdjlto open upon
upper surface of the conjunctiva at the outer pathe upper fornix
(Stephen, 1984).

Excretory apparatus consist of:
- Puncta:

Are located at the posterior edge of thenhdrgin about 6mm
lateral to the inner canaliculus (kanski, 2003)ctlEdid has one
punctum and one canaliculus (Stephen , 1984) .

- Canaliculus:

Passes from the punctum to the lacrimal (Sdephen, 1984).
The superior and inferior canaliculi most often tanto form
common canaliculus which opens to the lateral whllacrimal sac
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(kanski, 2003). There is a fold of mucosa calledisiof Maier that
prevents tear reflux from lacrimal sac back inte ttanaliculus
(Lieseganget al., 2002).

- Lacrimal sac:

Lies in lacrimal fossa between anterior gadterior lacrimal
crests (kanski, 2003). The lower end is narrowedt apens into
nasolacrimal duct (Stephen, 1984).

The lacrimal sac subjected to inflammatiether acute or
chronic (Berens and Saunders, 1950).

- Nasolacrimal duct:

It's about 12 mm long and it is the infereamtinuation of the
lacrimal sac (kanski, 2003). It passes downward laackward to
open at the anterior part of inferior meatus ofen(&tephen, 1984).

1.2.2 Physiology of Lacrimal System:

The lacrimal secretion is slightly alkalirfeuid containing
sodium chloride as its chief constituent (Stephk384). The tear
courses from the lacrimal gland in the upper partod each orbit
across the surface of the eye to empty via thentatrduct into the
nose, (Ganong, 1991). The ordinary amount of teareted is just
sufficient to moisten the eye ball, and is lost byaporation
(Stephen, 1984). Blinking keep the cornea moistn(tag, 1991).
So, the tears evaporate or pass into the nosestaasfahey produced
(Tortoraet al., 1986).

Tear film consists of (Liesegang et al., 2002):

- Inner layer (mucin) provided by goblet cell withsonjunctiva.
- Intermediate aqueous layer secreted by lacritaaicy

- Oily outer layer produced by Meibomian gland.
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1.2.3 Nasolacrimal Duct Obstruction:

Is an annoying and sometimes an eye thregterphthalmic
problem (Hartikainert al., 1997).

The major causes:
A- Congenital:

Is a common problem in infant (Robb, 2000 do failure of
canalization of the lower end of the duct (kan2Ki03),and may be
present in several children in same family (Tragqud41l). It
usually resolves spontaneously, epiphora may bestaoh or
intermittent, and the pressure over lacrimal sagses reflux of
purulent discharge (kanski, 2003).

The treatment was done by massage of lacsaaby placing
the index finger over the common canaliculus tocklthe reflux
through the punctum and then massage firmly dowdwar by
probing the lacrimal system, which should be dedayetil the age
12 months, because spontaneous canalization may @atc95%
(kanski, 2003), the passage should be syringed motimal saline
after probing gently (Traquair, 1941).

B-Acquired:
1- Idiopathic:

In majority of cases the etiology is not wmo(Miller, 1982).
2- Obstruction due to intranasal diseases:

Such as infiltration by nasopharyngeal tukanski, 2003).
3- Due to neighboring bone injury (Traquair, 1941).

The nasolacrimal duct obstruction convegtltitrimal sac into a
stagnant pool which become infected (Dacryocyst{titartikainen
etal., 1997).

1.2.4 Dacryocystitis:

It is inflammation of lacrimal sac. It istleer acute or chronic
infection and both forms are usually unilaterahmture (McEwen,
1997).
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Acute Dacryocystitis:

Presented with pain, tenderness, swellinghema, in the area
of lacrimal sac and tearing (epiphora)(Behrman and
Kliegman,1994). Pressure over the swelling causad flto
regurgitates through the puncta or more rarely ughothe nose
(Stephen, 1984).

Treatment (kanski, 2003):
- Application of local warmth and oral antibiotiach as fluxacillin.
- Incision and drainage if there is abcess in #oeinal sac.

Chronic dacryocystitis:

Presented with epiphora and painless swellgngssure over it
cause reflux of mucopurulent material through danoal
(kanski,2003).

Treatment:

- Dacryocystoplasty by using catheter with balloanteter 3 mm
(Janssemt al., 1997).

- Dacryocystorhinostomy (DCR): by making of permanepening
between nose and sac (Berens and Saunders, 1950).

1.2.5 The Ocular Defense M echanisms:

The eye has a number of defense mechaniBneseye lashes
prevent entry of foreign material into the eye. Tide blink 15 to 20
times per minute, during which time secretions loé tacrimal
glands and goblet cells wash away bacteria andigioréodies
(Forbeset al., 2002). Also the eye resists microbial attack digito a
variety of innate (non specific) and adaptive (sjpgcimmune
responses (Friedlaender, 1993).

The ocular innate immune system is compase@natomic
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barriers (bone orbit), physical barriers (mucous minenes),
chemical barrier (lysozyme and lactoferrin), bloqgaroteins
(complement), and phagocytic cells, which inclu@aitrophils and
macrophages (Giese and Mondino, 2001). Inflammatogjls

normally found in the conjunctiva take part in pbegosis and in
processing antigen for its elimination for the indual’s

immunologic memory (Friedlaender, 1993). The teamtain

lysozyme, lactoferrin, and antibodies. Lysozyme,iclvhattacks
gram-positive bacteria, is a cationic low-moleculight enzyme
that reduce the local concentration of susceptibéeteria by
assaulting the mucopeptides of their cell wallsgdiaender, 1993).
Lactoferrin is another major tear protein, it isnfbinding protein,
affects bacterial growth by sequestering esseitbal for bacterial
growth (Micallef and Cuschieri, 2001). Lysozyme adactoferrin act
synergistically causing bacteriolysis in gram-negat bacteria
(Micallef and Cuschieri, 2001).

While the specific immune response is coradosf humoral
immunity and cell mediated immunity. The humoraspense is
characterized by the production of antibodies (&i@asd Mondino,
2001). Antibodies may be directed against gram-egaell wall
antigens and causing cell lysis. And this type maguthe presence
of complement. Against gram positive bacteria atibs usually act
as opsonins, coating the microorganisms and makimgm
susceptible to phagocytosis (Friedlaender, 1998¢. dell-mediated
response is mediated by antigen specific T lymptescgnd various
other non-specific immune cells (Giese and Monditf)1).

1.2.6 Microorganisms of Eye Infection:
The eye and its associates are uniquelyigpesed to infection
by various microorganisms, if barriers of defensechanisms are
broken by a penetrating injury or ulceration, inige may occur.
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Infection can also reach the eye via the bloodstré@m another
site of infection.

The microorganisms infect the eye throughhynaarts and
cause diseases such as conjunctivitis, keratiidp@hthalmitis or
other diseases of lacrimal apparatus. Number aofebaccan infect
the eye, largely through conjunctiva (Tortoga al., 1986). The
major part in this study is infection in eye’s lacal system. So
many type of microorganisms can infect it stirelopionibacterium ,
Staphylococcus aureus , Staphylococcus epidermidis , Streptococcus
pneumoniae , Streptococcus pyogenes , Corynebacterium
diphtheriae , Haemophilus influenzae, Escherichia coli
Pseudomonas aeruginosa , Klebsiella pneumoniae, Proteus spp., and
other , in addition to fungi sucBandida albicans and Curvulania
SPp. -

Major related microorganisms to eye infectwill be discussed
in some detail below.

1.2.6.1 Genus Staphylococci:

Saphylococci are gram-positive cocci that occur in single,
pairs, tetrads, short chains, and irregular “grgqee clusters. They
belong to family Micrococcaceae (Kloos and Jorgensko85).
Members of this genus are facultative anaerobicriégaand
Prescott, 1996). They are non motile, non sporeifty, catalase
positive and are unencapsulated or have limitedudapKloos and
Bannerman, 1999). They are divided into two grod@sending on
their ability to produce coagulase enzyme, coagujassitive and
coagulase negative staphylococci (Piretaal., 1999). They can
cause intraocular infection either by contaminabéhe intraocular
lens or direct intraocular inoculation.

Infections are associated with the produmodf virulent factors
(Giese and Mondino, 2001). Their cell surface prnstgsuch as
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protein A, collagen, fibronectin, and fibrinogemding proteins)
promote adhesion to host cell (O’'gara and Humph2691), while

Joklik et al., (1992) described that proteases , lipasesrass®, and
lyases aid in the establishment of the organisnth® skin and
mucous membranes of the host. Then Broeksal., (1998)

mentioned that polysaccharides , peptidoglycand, taichoic acids
are their important virulent factors.

1.2.6.1.1 Staphylococcus aureus.

It is major cause of dacryocystitisdadacryoadenitis,
conjunctivitis and Keratitis (Baroet al., 1994). Fermentation of
mannitol is the reaction that differentiates itnfr&@aphylococcus
epidermidis. The most convenient and reliable property for
diagnostic purposes is the production of coagulEseymes that
causes the coagulation of plasma (Joktikl., 1992). While Forbes
et al.,, (1998) pointed out that it could produce two eypof
coagulase, referred to as bound and free. Thisn@mgasecretes
alpha, beta, gamma, and delta toxins that attaskdedl membranes
and mediate cell destruction (Baretral., 1994).

1.2.6.1.2 Staphylococcus epidermidis;

It causes conjunctivitis, blephari@d dacryocystitis. It is
positive for catalase and coagulase (Baebral., 1994). Virulent
factors are the capsular polysaccharide and bipfivhich is a
multilayered cell cluster, embedded in an extralutal slime
substance (Giese and Mondino, 2001). The exopalisaicie
enhances organism adhesion and provides mechdpdceaker to
antibiotics and host defense mechanisms. Propetwsigquire and
disseminate antimicrobial resistance allows fowsat in hospital
setting (Forbest al., 2002).
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1.2.6.2 Genus Streptococci:

The organism is gram positive, and catalaegative. It is
most commonly encounted in infecting human (Fosdbed., 2002).
When these organism gains access to normally estsitié, it can
cause life threatening infection.

Streptococci  producing a wide variety of secondary
metabolites. Many of these compounds have an imapbrt
application in human medicine as antibacterialtantor agents.
Two species belonged to streptococcus are impdartardsolacrimal
duct obstruction infection they are:

1.2.6.2.1 Streptococcus pneumoniae:

It is found in conjunctiva and infethe eye (Prescott al.,
1990), it causes keratitis, conjunctivitis, orbitallulitis (Baronet
al., 1994). It is a primary cause of bacterial pneui@momeningitis
and otitis media.

It is alpha - hemolysis and grows aisspaf cocci cells. It is
gram positive, catalase negative and facultativelae or anaerobic
in presence of CO(Talaro and Talaro, 1996). Virulent factor of
Streptococcus pneumoniae is capsular polysaccharide which play a
major role in the establishment of infection, als@roduce other
factors that play a role in virulence include pnelysin 0 , an
oxygen - sensitive toxin that is cytolytic for zll and
aneuraminidase is an enzyme that degrades sutfactuses of host
tissue. (Baromt al., 1994).

Sreptococcus pneumoniae diseases frequently follow a viral
infection .While in the tissu&reptococcus pneumoniae multiplies
and spread throughout the lymphatic or direct esttenfrom the
local site of infection or through blood stream siag bacteremia
(Oskiet al., 1994).

10
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1.2.6.2.2 Streptococcus pyogenes:

It causes eye infection and found injgoctiva (Prescotét
al., 1990), and also causes orbital cellulitis (Baebml., 1994). It
may also infect the lacrimal sac causing dacryaitygHartikainen
etal., 1997).

Members of this species give beta-hemmlytt produces
various extracellular products, that probably emlearvirulence such
hyaluronidase which breaks down host cell connectiissue,
streptokinase that dissolves clots, NADase , pnas®s and others
enzymes, while mucoid strains possess hyalurnid eapsule that
acts to inhibit phagocytosis.

1.2.6.3 Corynebacterium diphtheriae:
It is found in conjunctiva of the eyeréBcottet al., 1990).

The term diphtheroid has been used in medical baldgy for
gram positive rods that resemble and may be codfuséh
Corynebacterium diphtheriae, it is presumably a species of the
genus Corynebacterium (Coyle et al., 1985). It is fastidious and
grows slowly on enriched media (Rollins, 2000) ytli® not grow
on MacConkey agar (Funke and Bernard, 1999). lbxglase
negative but catalase positive, and grows better 3ZC
(Brandenburget al., 1996).

Joussed al., (2000) found that diphtheriod had been regarded
as causative agents of serious ocular diseases.

Virulence factors of it characterized byogwucing diphtheria
toxin, a potent exotoxin that destroy host cellar(@et al., 1994)

1.2.6.4 Escherichia coli:
It is found in conjunctiva of the eye €Bcottet al., 1990),
also it infects the lacrimal sac causing dacryatigs(Shahet al.,
2001).It was isolated from feces in 1885, and nafmgdserman

11
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bacteriologist T.Eschericlizscherichia coli is a common inhabitant
of the large intestine of human and mammals .lb &sind in the
guts of birds, reptiles, amphibians and insectse Dlacteria are
excreted in great number with feces (Pyatkin anedshein,1987;
Manges et al.,2001). It occurs singly or in pairs, capsules or
microcapsules in many strains, gram negative, sradl, motile by
peritrichous flagella or non motile, facultativly naerobe,
chemoorganotrophe, has both respiratory and a featnee type of
metabolism. It is catalase and methyl red positiug, negative to
oxidase, vogas - proskauer and citrate. It redundeate to nitrite
(Harley and Prescott, 1996).

Virulence factors including production afd®toxin, capsule
and pili that mediate attachment to host cell. (iBat al., 1994)

1.2.6.5 Haemophilus influenzae:

It causes conjunctivitis, endophthalmitellulitis (Baronet
al., 1994) and dacryocystitis (Hartikainenal., 1997). It appears as
coccobacillary or small rods, positive for (x) afg factors, non
beta - hemolytic on rabbit blood agar , grows iasence 5-10 CO
and it can grow only when hemin (x factor) , NAD (sctor),
thiamine , pantothenic acid , uracil, and cystere @ovided by
another organism or growth factor.

The mode of transmission is person to qrerspread by
contaminated respiratory droplet.

The virulence factor for encapsulated sgaithe capsule is
antiphagocytic, other cell envelope factors alsmlifate attachment
to host cells. While noncapsulated strains, piilil @ther cell surface
factors, not fully understood, play a role in atiaent to host cells
(Forbeset al., 2002)

12
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1.2.6.6 Listeria grayi:

It is catalase positive, gram positive spore forming rods, it
usually grows on blood, chocolate , nutrient agad thioglycollate
broth. It appears that virulence is mediated byoaadf at least three
components. A phospholipase, hemolysin and lipagaagharide.
(Baron et al., 1994). Also cytotoxic toxin may allow for surviva
within phagocytes (Forbesg al., 2002).

1.2.6.7 Propionibacterium spp.:

It causes canaliculitis, lacrimal ducteittion (Baronet al.,
1994) and dacryocystitis (Hartikaineh al., 1997). It is anaerobic
diphtheroids, irregular bacilli, pleomorphic, oftefub shaped and
catalase positive, non motile, gram positive.

Some species produce lipase which causesseeof free fatty
acids from sebum triglycerides, these are irritand comedogenic,
while other produces several enzymes including urgaidase,
chondroitin sulfatase, neuraminidase and a cylmeuna acid
(Baronet al., 1994).

1.2.6.8 Morganella morganii:

It causes dacryocystitis (Hartikaingnal., 1997), it is gram
negative rods that are common as normal stool ,flared also
isolated from blood, urine of infected patients.idt positive to
indole, urease and methyl red but negative to igals¢ and simmon
citrate (Baroret al., 1994)

Virulence factor is the cell wall lipopobecharide endotoxin,
biological activity of this component, released idgrgrowth and
breakdown of gram negative bacterial cell (Bagbal., 1994).

1.2.6.9 Pseudomonas aeruginosa:

It infects the eye causing many diseasash as keratitis,
endophthalmitis (Barost al., 1994) and dacryocystitis (Hartikainen

13
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et al., 1997). It is one of the most common microorganism
encounted in hospital infection. It was found in6&hat 24% of
patients carryPseudomonas aeruginosa and 38%become carriers
during their stay in hospitals. It is gram and iledoegative, but
simmon citrate, urease and methyl red positive.

It produces many virulence factors suctot@xin A that
inhibits protein synthesis, production of severait@olytic enzymes,
hemolysins that destroy cells and tissue, Pilli maediate
attachment to host cells, while some strains predalginate, a
polysaccharide polymer that inhibits phagocytosis.

Pseudomonas aeruginosa remains an opportunistic pathogen
that requires compromised host defenses to edtaltifection.
(Forbeset al., 2002). Causes several diseases and infecti@hsasu
severe epidemic diarrhea of infants, ocular inéej burn infection,
folliculitis, urinary tract infections and othergdrtoraet al., 1986).

1.2.6.10 Proteus mirabilis:

Proteus is one of the important medical genera which nstéd the
family Enterobacteriaceae (Swierzkbal., 2000). It infects the eye and
found in conjunctiva (Presco#t al., 1990). It also causes infection of
the eye lid (Baronet al., 1994), and may cause post-keratoplasty
endophthalmitis(Lanet al., 1998). It is gram negative rod, motile by
peritrichus flagella, facultativly anaerobe, nomsp formers, non-
capsulated, its odor is very strong (Cruickshankl., 1975). The most
important feature which differentiatd®oteus from other genera in the
Enterobacteriaceae is swarming phenomena (MobleyBaas, 1995).
Most isolates are sensitive to aminoglycoside aottds (Myrvik and
Weiser, 1988).Virulence factors including endot@xinapsules adhesion
proteins and resistance to multiple antimicrobiger#ts (Baron et
al.,1994).
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Table (1-1): Description of important bacterial sjps infecting eye
(Kloss and Banerman, 1999; Forbes et al., 2002).

Bacterid specie Descriptior
Saphylococcus epidermidis | Small to medium, translucent, g-
white colonies, most colonies

Staphylococcus aureus

Streptococcus pneumoniae

Streptococcus pyogenes

Corynebacterium diphtheriae

Listeria grayi

Escherichia coli

Proteus spp.

Haemophilus influenzae

Pseudomonas aeruginosa

nonhemolytic, slime producing strain
are extremely sticky and adhere|to
the age suface

Medium to large, snoth, entire,
slightly raised, translucent, mast
colonies pigmented creamy yellow,
most colonies be-hemolytic

Small, gray, glistening, colonies d
to be dipdown in the center and
resemble a doughnut (umbilicated)
as the ege

Grayish  whie, transparent t
translucent matte or glossy, lange
zone of bet-hemolysis, large colon
Ranging from small, gray, ar
translucent to medium, white and
opaque

Small, whte, snootl, translucent
moist, bet-hemolytic

Flat, dry, pinl colonies, with ¢
surrounding darker pink area |of
precipitated bile salts on MacConkey
medium

May swarm depnding on the
amount of agar in the medium,

characteristic foul smell that on
MacConley agar
Uncapsulated strains are sm

smooth and translucent, while
encapsulated strain form larger, more
mucoid colonies, mouse nest odor,
nonhemolytic on rabbit or horse
blood agal

Spreading and flat, serrated edc
confluent growth, often shows
metallic sheen, bluish-green, red |or
brown pigmentation, colonies often
beta-hemolytic, grapelike or corp-
taco like odor, mucoid colonies that
on blood aga
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1.2.7 Antibiotics:

Many criteria considered for choice of drégy treatment
includes, the drug is active against the infectorganisms, non
toxic, the tissue concentration obtained and tifecefittle or no on
normal flora.

Tetracycline is a bacteriostatic agent whidbits the growth
of a wide range of gram positive and gram negabiaeteria. Its
effect is on the protein synthesis by binding te 80 S ribosomal
subunit and interfering with aminoacyl tRNA bindirfgrescottet
al., 1990). All tetracyclines are readily absorbedrfnmtestinal tract
and distributed widely in tissue (Jawetal., 1998).

Chopra (1985) found that the wide use ahtsfcline resulted in
the spread of bacterial resistance of most Entetelbaceae
members. Bacterial resistance is due to decreasihgpermeability,
altered ribosomal target site, and production oflifiying enzymes
that inactivate the drug (Jokldt al., 1992).

The aminoglycosidic aminocyclitol antibicti@re bactericidal
drugs. They are effective against many aerobic gragative bacilli
and some gram positive germs. Anaerobic organismsesistant to
aminoglycosides (Goth, 1984). They show some tekxiect when
they are administered to patients (Goth, 1978).

Gentamicin is active against gram negatiazillb include
Pseudomonas aeruginosa. It is also effective against pencillin
resistant Staphylococci but inactive against anaerobic and
Streptococci (Edwardset al., 1995). It inhibits protein synthesis by
binding to the 30 S ribosome subunit and cause e@ibng of
MRNA (Prescotét al., 1990).

Tobramycin is more active than gentamicin aiast
Pseudomonas aeruginosa (Edwardset al., 1995).

Amikacin has less intrinsic antibacteriaiaty than gentamicin
(Edwardset al., 1995). Amikacin is also used for gram negative
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bacillary infection (Talaro and Talaro, 1996). liosild be reserved
for treatment of infection caused by these orgasifadwardst al .,
1995). It is a chemically modified semi synthetrtibiotic and this
chemical modification provides such antibiotic wisistance to the
inactivating enzymes that are engaged in the d=giru of the
activity of gentamicin and tobramycin (Goth, 198%his explains
its broad spectrum of activity against organismsistant to
gentamicin and tobramycin (Joklgal., 1992).

Ampicillin is a semi synthetic pencillin wdii has a bactericidal
action against both gram positive and gram negattvaffects the
cell wall synthesis by inhibiting transpeptidatienzymes involved
in the cross — linking of the polysaccharide chahghe bacterial
cell wall peptidoglycan activate cell wall lytic &yzmes (Prescott
al., 1990). It is susceptible to degradation by Batadmases and
not well absorbed with food. There are a numbaropicillin esters
including bacampicillin and pivampicillin, they abetter absorbed
and produce higher blood levels of ampicillin (Edelset al., 1995).

Vancomycin are glycopeptide bacterocididitaotic (Edwards
et al.,, 1995). It is a narrow-spectrum bactericidal aotib active
against aerobic and anaerobic gram positive organi&ram
negative organisms are not completely affectedhiy drug (Yao
and Moellering, 1999). It's most effective in thesdtment of
staphylococcal infection in cases of pencillin anaethicllin
resistance or in patients with the allergy to p#ims. It has also
been chosen to trea€Clostridium infections in children and
endocarditis caused Wynterococcus faecalis since it is very toxic
and hard to administer.

Vancomycin should be used only in the maostiosis life
threatening conditions (Talaro and Talaro, 1996)prevents cell
wall formation at a site different from Beta-lactantibiotics by
acting at the second stage of cell wall synthesisich is the
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polymerization of the peptidoglycan polymer (Lawest al., 1997;
Goth, 1984). Resistance emerges as a result dbititeng affinity
with this agent (Yao and Moellering, 1999).

Ciprofloxacin is most important of new flgranolones. It has a
relatively broad spectrum with particularly hightiaity against
aerobic gram negative bacilli includinGalmonella, Shigellae,
Compylobacter and Pseudomonas, it is also active against
Chlamydia and Mycoplasmas but not against anaerobic bacteria.
Gram positive bacteria are sensitive to it. It us#s readily into
infected tissues and cells (Edwastsl., 1995).

These drugs exhibit several ideal treatnmeeitide potency and
broad spectrum even in the minimal concentratidreyTare readily
absorbed from the intestine and less subjectednéo nicrobial
resistance than other drug (Talaro and Talaro, J19R6inhibits
bacterial DNA thereby induce the formation of aaxation complex
analogue instead of super coiled one (Jo#tli#d., 1992; Laurence €t
al., 1997). Yao and Moellering (1999) attribute thsisence of this
drug to alter DNA or to change the outer membraoenpprotein
which decreases permeability of this drug throughdell wall.

Chloramphenicol, which is originally isoldtéen the late 1940
from Streptomyces venezuelae, (Brooks et al., 1998) is a potent
broad spectrum antibiotic with a unique nitroberezestructure
(Talaro and Talaro, 1996). It is more effective nthiztracycline
against Haemophilus influenzae. It is principally a bacteristatic
antibiotic which is effective against many gram ipes and gram
negative bacteria (Laurencs al., 1997). It inhibits the protein
synthesis by binding to 50 S ribosomal subuniterehy tRNA
molecules are not attached to the aminoacyl andidyedinding
sites of the ribosome (Atlas, 1995). Consequentygo and
Moellering, (1999) stated that transpeptidationcpss of peptide
chain elongation is prevented. The resistance ie trug is
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attributed to the production of acetyl transferasegyme that can
inactivate drug. (Atlas, 1995)

1.2.8 Probiotic:

Probiotic are living microorganisms that whiegested, have
beneficial therapeutic effect (Surawicz, 2003).

The word probiotic has been known sinceltbginning of the
nineties, and originally used by Lilley and Stillwen (1965) for
substance(s) that stimulates other microorganisawiy. Several
terms such as “friendly” “beneficial” “healthy” bisria are also
known for probiotics.

Available probiotics are characterized as mpathogenic, but
even being microorganisms can infect when a pai®rgeverely
immunosuppressed, it has demonstrated an abilitgréwent and
treat some infections, effective use of probiotemsild decrease
patients exposure to antimicrobials (Elmer, 2001).

The probiotic mechanism of action may ineudeceptor
competition effects on mucine secretion or prob®ti
immunomodulation of gut associated lymphoid tisgi#adsen,
2001).

Probiotics compounds supplied by oral adrmai®n has been
demonstrated to be well tolerated and safe (Madg6f]l), and
several Lactobacillus spp. are given in yogurt or as tablet or
suppository forms have shown clinical efficacy astr@atment
(Elmer, 2001).

Probiotic can influence intestinal physiologiher directly or
indirectly through modulation of the immune systetine result
shown (Marteawt al., 2001):

a- Good tolerance of yogurt compared with milk ubjects with
primary and secondary lactose maldigestion.
b- Use of Saccharomyces boulardii and Enterococcus faecium to
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prevent further recurrence o€Clostridium difficile associated
diarrhea.
c- Use of fermented milk containinigactobacillus rhamnosus to
shorten the duration of diarrhea in infants wittavarus enteritis.
Effects that are otherwise suggested for rdeveprobiotics
include alleviation of diarrhea of miscellaneousiszs prophylaxis
of gastrointestinal infections, which includes &har’s diarrhea and
immunomodulation (Marteaat al., 2001). Also probiotic reported
to enhance the digestion and absorption of protaincalcium and
phosphorus.

1.2.9 Important Probiotic Microorganisms.

Microbial probiotics have a beneficial etfend not harmful to
the host. All strains must have been studied congrgively prior to
use in humans or animals and thus are given GRA&€lly
Regarding As Safe).

The microorganisms characterized by purablei culture of a
well identified microbial species (Casas and Dobszy 2000),
production of metabolites to inhibit or kill patherg and efficient
adherence to intestinal epithelial cells to redume prevent
colonization of pathogens (Rietal., 1993).
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Table (1-2) Summarized probiotics microorganismd toeir safety
status (Donohue and Salminen, 1996).

Organism (genus) Infection potential

Lactobacillus Mainly non pathogenic.

Lactococcus Mainly non pathogenic.

Streptococcus Opportunistic; onlyS. thermophilus is used
in dairy product.

Enterococcus Opportunistic, some  strains  exhibit
antibiotic resistance.

Bacillus Only B. subtilis, GRAS status, is report |n
probiotic use.

Bifidobacterium Mainly nonpathogenic, some strains are

isolated from human infections.

Propionibacterium Dairy Propionibacterium group is a
potential candidate for probiotic.

Saccharomyces Mainly nonpathogenic, some strains are
isolated from human infection.

Major Probiotic microorganisms used:
1.2.9.1 Bacteria:
1.2.9.1.1 Lactobacillus:

This lactic acid bacterium can be usegotentially protect
against pathogenic microorganisms (Gangetmal., 2001). It has
common properties of gram positive, non spore foroealase
negative, anaerobic or aerotolerant, fastidiousdoacand produces
lactic acid as the main product of fermentationcpss (Holzapfedt
al., 1998).

It plays an essential role in the mayoof food fermentation,
and a wide variety of strains are routinely emptbyas starter
cultures in the manufacture of dairy, meat, vedetatmd bakery
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products. It represents an original and attracdipproach, as they
are safe organisms that are used in food starteds paobiotics
(Grangetteet al., 2001). Lactobacilli can be used as adjuncts for
flavor formation in cheese manufacture (Amaeital., 2001).
Lactobacilli are either homofermentative organism, convert
glucose into 95% of lactic acid with minimum amouwitcarbon
dioxide or heterofermentative bacteria produce 2@#4tic acid and
other organic acids (Chakraborty, 1996).actobacilli, and
specifically Lactobacillus plantarum, are an important group of
microorganisms in ovine cheeses, even though they reot
ordinarily included in the starter cultures add@mé¢caet al., 2003).
As well as growth of spoilage and pathogenic bacter foods, is
inhibited due to competition for nutrients and pgresence of starter
derived inhibitors such as lactic acid, hydrogeropigle and
bacteriocins (Abeet al., 1995). The bacteriocins, is a heterogeneous
group of proteinaceous antibiotics that often dig@ high degree of
target specificity, although many have a very wajgectrum of
activity (kalmokoffet al., 1996). The mode of action was identified
as bactericidal (Mes&t al., 2001). And the peptide bacteriocins are
usually divided into lantibiotics and non lantibast (Eijsink et al.,
2002).

1.2.9.2 Yeasts:

They are unicellular, spherical, elbjal or oval in shape,
and usually (with the exception of candida) do fooin hypha, that
are about 5-10 times larger than bacteria (Harleg &rescott,
1996). They reproduce either asexually by buddind tiansverse
division, or sexually through spore formation (Fdset al., 1990).
They are eukaryotes and generally recognized as siatus have
made Saccharomyces cerevisiae a popular host for large scale
industrial production of hetrologous proteins (Bemdand Eveleigh,
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1990; Romanoset al., 1992). The yeasBaccharomyces cerevisiae
grows well in a medium containing glucose as thie source of
carbon and energy and ammonia as the sole sourcetrofen
(Magasanik, 2003). They involved in basically thrgeups of
indigenous fermented products: non-alcholic starfcwgs, alcholic
beverages, and fermented milk (Jespersen, 2(@&@8tharomyces
cerevisiae is used for many diverse purposes and it has beana
of the economically most important microorganisrattare used in
large scale biotechnological processes (Filkwd&®9), it has bean
used for centuries for the production of fermentedd such as
acider, wine, beer and bread (Hennequeh al., 2001).
Saccharomyces cerevisiae is mainly related to stimulation of lactic
acid bacteria, improvement of nutritional valueplgpotic effects,
inhibition of undesired microorganisms and productdf tissue —
degrading enzymes may also be observed (Jesp¥id),

While Saccharomyces boulardii, now considered as strain of
Saccharomyces cerevisiae (McCullough et al., 1998), it is a
nonpathogenic yeast that protects against antibiassociated
diarrhea and recurrer@lostridium difficile colitis (Qamaret al.,
2001), or it is associated with enteral or parettanutrition
(Mcfarlandet al., 1996).

1.2.10 Synergistic Effect of Probiotics and Antibiotic:
Probiotics are defined as mono or mixed uralt of live
microbes that when applied to animal or human Esséeneficial
effect on health of the host, these beneficialatéfenclude diseases
treatment and prevention as well as improvementnafrients
digestion and absorption (Fuller, 1991). It assists the
establishment of intestinal population which is éferial to animal
and antagonist to harmful microbes (Green and Bams2001).
While antibiotics which are used in the treent but associated
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with some side effect (Scul al., 2003; Bergogne and Bereziu,
1995) such as toxicity, allergy, cancer, drug taesise and residues
in food. Also the intensive antibiotics treatmemtices a lack of
poise of intestinal pathogenic flora in quantitydanostly in quality
(Campeanwat al., 2001).

Further clinical uses of probiotic were tasten recovery from
acute gastroenteritis in children and the preventd antibiotic —
associated diarrhea (Hatakétaal., 2001).
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Figure (3-5): Susceptibility of Gram-negative Bacterial |solates to Antibiotics.
Tm: Tobramycin. N: Neomycin. AN: Amikacin.

C: Chloramphenicaoal. GM: Gentamicin. PG: Pencillin G.
CF: Ciprofloxacin. VA: Vancomycin.

CE: Cefotaxime. TE: Tetracycline.

Am: Ampicillin. Er: Erythromycin.
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Chapter three Results and Discussions

3.1 Nasolacrimal Duct Obstruction (NLDO) Patients:

3.1.1 Distribution of (NLDO) Patients According to Gender:

From a total of 103 specimens suffering asalacrimal duct
obstruction (NLDO), there were 61 (59.2%) femalel &2 (40.8%)
male. Bacterial growth was detected in 58 (95.1%) female
specimens, while only 2 (3.3%) showed no growth addition to one
specimen (1.6%) was considered as contaminant. relegamale
specimens, bacterial growth appeared in 32 (76.8p&cimens, no
growth in 6 (14.3%) specimens and 4(9.5%) were tamlinas
contaminants table(3-1).

The relatively high percentage of female D) patients as
compared with that of male patients may be dueotdamination that
occurs by using some types of eye cosmetics. snrédgard, sha# al.,
(2000) found that the higher incidence of eye itifec which was
detected in old females had been correlated wethettcessive use of
cosmetics.

3.1.2 Distribution of (NLDOQO) Patients According to the Age:

Results tabulated in table (3-1) show thaisimpatients were
infants and children of ages between 0-9 years wifhercentage of
48.5% and the majority of them were under the afe osears.
Moreover, nasolacrimal duct infection of this growugcorded the
highest percentage among all of other groups witesached 52.2%.
Such results are almost agreed with these of R2Bb1) who found
that congenital nasolacrimal duct obstruction wa@mon problem
among infants.

Adversely, few cases of (NLDO) were recordethe age group
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of 20 — 29 years. Moreover, age groups of 50 489~ 49, 30 — 39
and 10 — 19 years come next to the 0 — 9 year gndigm the infection
percentages by (NLDO) were27.8, 8.9, 5.6, and 3.@8pectively. In
infants and young children, failure of canalizatminthe lower end of

nasolacrimal duct is the causative factor of (NLD&@)h secondary

infection. While, weakness which is a property aspanied to elderly

patients may be the cause of such high percent#gagection due to

the weakness of muscles pump (Kanski ,2003).

Table (3-1): Distribution of (NLDO) patients accorg to gender, age

and infection by nasolacrimal duct obstruction (ND)D

Gender Total | Percentage Infected Patients
Age | Male | Female] No.of | of group
group patients (%)
Number | percentage* percentage**
(%) (%)
(0-9) 27 23 50 48.5 47 52.2 94
(10 — 19) 2 5 4.9 3.3 60
(20 — 29) 2 4 3.9 2.2 50
(30— 39) 4 6.8 5.6 71
(40 — 49) 5 8.7 8.9 88.8
(50 — 59) 2 26 28 27.2 25 27.8 89.2
Total 42 + 61 103 100 90 - -
No.: Number.

* Percentages of infected patients were calculatbrding to the

total number of infected patients.

** Percentages of infected patients were catedlaccording to the

total number of patients at same age group
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3.2 Isolation and I dentification of Bacterial |solates:
Swabs specimens from eyes of patients soffdrom nasolacrimal
duct obstruction (NLDO) were cultivated on the mosimmon and
selective media specialized for each suspectedefiacigenus and
species. Then the bacterial isolates were printegtified according to
their cultural and microscopically characteristioghile the final
identification was performed throughout the bioclentests table (3-

2). Api system was also used to ensure identiboadif the isolates.

3.2.1 Staphylococci spp.:

When the NLDO specimen was cultured on blood agauhkated
at 37C for 24 hrs, colonies grown were small to mediumsine
diameter (0.5-1.0) mm and white to gray in colagts characteristics
are considered with those d&aphylococcus epidermidis, other
colonies were (2-3) mm in diameter having whitgedow color which
were similar to those @taphylococcus aureus (Forbeset al., 2002).

Regarding microscopical characteristic, gram sta@nshowed
gram positive cocci all grouped mainly in clusterhich are the
properties ofStaphylococcus.

Results of biochemical tests performed on the ieslaof
Saphylococci showed that suspecteéfdlaphylococcus aureus isolates

were positive to coagulase and catalase, but vegi@tioxidase test.
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Furthermore, they were able to change the colaonarinitol salt
agar from red to yellowStaphylococcus epidermidis isolates, on the
other hand, were unable to change such color bgative to the
coagulase test such biochemical characterizatioeedgwith those
stated by Harley and Prescott (1996).

Results of api Staph kit which are shown in theeapgx (1)

confirmed the previous conventional identification.

3.2.2 Streptococci spp.:

Microscopical examination of the gram stain sme&eh from a
suspected colony ditreptococcus grown on blood agar was gray and
2mm in diameter illustrated that cells of the iselevere gram positive
cocci grouped mainly as short or long chain, howesgme colonies
gave beta-hemolysis on the blood agar, which weaspeted to be
belonging taStreptococcus pyogenes, while other gave alpha-hemolytic
which may belong t&treptococcus peumoniae.

Biochemical characteristics of all suspecté&ftreptococcus
isolates were catalase and oxidase negafireptococcus pyogenes
was differentiated fron®treptococcus pneumoniae where growth of the
latter was inhibited by the optachin disc (optachkansitivity), while
the formerStreptococcus pyogenes was unaffected.

Also they were subjected to api 20 Strept kit tadmntified and

ensure from it as in appendix (2)
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3.2.3 Haemophilusinfluenzae:

Cultural examination showed that coloniéshos species, after
incubation on chocolate agar at 37i6r 24 hrs, were small, smooth
and moist. Furthermore, on the blood agar they rait exhibit any
hemolytic types and did not grow on MacConkey agar.

Moreover, under the oil immersion objectiyélee compound light
microscope, cells of the suspectddemophilus influenzae were gram
negative rods or coccobacilli, occur singly or airp.

The biochemical tests of the suspected isolate® weaidase
positive and positive result for special requiretmenV factors.

3.2.4 Escherichia coli:

After culturing on MacConkey agaEscherichia coli colonies
were pink and mucoid and lactose fermenter, whildolood agar they
were large (2-4) mm diameter gray and smooth produbemolysis
type beta.

Under the oil immersion  objegeti of compound light
microscope, cells oEscherichia coli were small gram negative rod,
mainly found as singles orin pairs. Accoglito Forbeset al.,
(2002) such cultural and morphological charactessdre suspected
to be belonging to the specigéscherichia coli.

Final identification of Escherichia coli was achieved by the
biochemical tests. It was negative todase, urease, Ccitrate

utilization and gelatin liquefaction, bujave positive result for
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catalase, indole, ability to grow on (TSI) mediahanging the color of
its surface and bottom to yellow and producing, ®0t not producing
H,S. Previous biochemical characterizations were exed with those
identified by Prescott al., (1990).

The identification was confirmed by using api 20& As shown

in appendix (3)

3.2.5 Proteus mirabilis

On blood agar, colonies produced were charactkribg
swarming phenomena , while on MacConkey agar, dnee small in
size 1 mm in diameter and pale in color. Gram stgiof the suspected
isolates showing that cells were small gram negatigds found
separately and near to each other. Fosteal., (2002) declared that
such morphological and cultural properties were ilaimto those
characterizations d?®roteus spp.

In order to identifyProteus mirabilis, biochemical tests were
performed. Results of such tests indicated thatstiepected isolates
were negative to oxidase, indole, citrate utiliazatiand ability to grow
on (TSI) medium changing its surface and bottonorct yellow (Acid
reaction) and produced G@as ,HS , while results were positive to
urease, gelatin liquefaction.

Moreover, api 20E kits was also used to ensurédemtification.

As shown in the appendix (3).
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3.2.6 Morganella morganii:

After incubation on blood agar, colonies were $nmakize, pale
color.

Microscopical examination of suspected colony wem@am
negative small rod distribution on the slide .Whke biochemical tests
of the suspected isolates were positive to urdasele, catalase and
negative for oxidase, gelatin liquefaction, citraiélization. Such
cultural and microscopical characteristics agre#ét those of Prescott
et al., (1990).

Also api 20E kit used to ensure their diagnosisshswn in

appendix (3).

3.2.7 Pseudomonas aeruginosa:

After incubating suspected isolates on blood agaonies
appeared mucoid with flat ends, possessing distdor and produce
beta-hemolysis, while on nutrient agar they wengehio green with
colony size (3-5) mm in diameter.

Microscopical examination of suspected colonysiitated cells
were small gram negative rods found separatelycdnged to each
other. Such cultural and morphological charactesgsare similar to

those ofPseudomonas aeruginosa (Brookset al., 1998).
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Biochemical characterizations of the suspectedatss® shown
that they were positive to oxidase, catalase, igeligiuefaction, citrate
utilization and able to grow on (TSI) fermenting isurface and
changing its color from red to yellow. They were, the other hand,
negative to indole as well as ¢€CGand HS production. Such
biochemical results are the characterization Bseudomonas
aeruginosa (Colleeet al., 1996) api 20E kit system used to confirm its

results shown in the appendix (3).

3.2.8 Corynebacterium diphtheriae:

After culturing on blood agar colonies appearedygin color,
size (0.5-1) mm in diameter, while unable to grawhbacConkey agar.

Microscopical examination of suspected colony appe
small,club shaped ends, gram positive and arrangem@e Chinese
letter and also show distinctive granules. The aited of
Corynebacterium diphtheriae were subjected to various biochemical
tests and gave negative result for oxidase, gelafirefaction, urease
but positive for catalase.

The suspected isolate subjected to api Corynsykitem, results

shown in the appendix (4).
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3.29 Listeria grayi :

After the incubation period, colony on thi®od agar appeared
small, white and producing alpha-hemolysis.

While microscopical examination of the suspectsdlates
showing that cells were slender, rod shaped, bauith narrow end,
gram positive and occurring singly and in chainsclscultural and
morphological characteristic are similar to tho$d.isteria grayi that
agreed with Cruickshardt al., (1975).

Biochemical tests done to identify the suspecsetates, shown
that they were positive for catalase and negativaifease and gelatin
liguefaction. Also the suspected isolates subjediedapi Coryne
system, as shown in appendix (4).

3.2.10 Propionibacterium spp.:

Cultural examination shown that colonies of thiedes, after
incubation on blood agar were small (1-2) mm innghéer, convex,
creamy to yellow in color. Furthermore produce alhlemolytic on
blood agar. Moreover, under the oil immersion ofmpound light
microscope, smear of the suspected species appeaohob shape with
narrow end and gram positive similarGorynebacterium.

The suspected isolates subjected to various biochétasts, that
they were positive for catalase, oxidase, indokk gelatin liquefaction,

but negative to urease.
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Table (3-2) Biochemical characterizations of thetéaal isolates obtained form patients sufferingnf nasolacrimal duct
obstruction (NLDO).

Species Catalase| Oxidase| Urease’| Indole | liquefacti- N TSI CO, | H,S | Mannitol | Coagulase| X | V | Optachin
on
Staphylococc-
us + - N N N N N N N + - N | N N

epidermidis
Stapnyococ- + - N N N N N N | N + + NIN| N
Streptococcu-
S pheumoniae - - N N N N N N N N N NI N
Streptococ-
CUS pyogenes - - N N N N N N N N N NI N -
Escké%rllichla + _ _ + _ _ A/A + - N N NN N

rﬁrr%tbeﬁfé * - + - + - AIA + + N N N|N N
RS + ] + + - - ALKIA | + | - N N N|N| N
o | + + - + + ALKIA | - | - N N N|N| N
Corynebact-

erium
diphtheriae + - - N - N N N N N N N| N N
Listeriagrayi + - - N - N N N N N N N[N N
oo + + i + N N N| N N N NN|[ N
Haemophilus | " N N N N N | N| N N N | ++] N

N _ N : no test
+): positive result (-) : negatinesult
ALK): alkaline reaction (A): acid reaction
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3.3 Occurrence of Bacterial Isolates in NLDO

Patients:

Results of the isolated bacterial specietabie (3-3), showed
that Staphylococcus epidermidis was the most frequent bacteria
isolated from patients suffering from (NLDO), witiercentage of
isolation (28.9%). Several investigator found almasmilar
findings, Todres and Fugate (1996) mentioned tha& bacteria
presents at any where infant found in contact wghmother, nurses
and towels, Hartikaineret al., (1997) stated that most frequent
cultured bacteria of NLDO is belonged t&aphylococcus
epidermidis . This bacterium was found also by Tortetal., (1986)
as the most common bacteria associated with egetiaf. Infection
of this bacteria caused by production of slime faymt facilitates
attachment and ability to acquire resistance totrmbantimicrobial
agents used in hospitals environment (Baetoal., 1994).

The table also shows tiaaphylococcus aureus was the second
predominant bacteria with a percentage of 18.996.fliund usually
in the environment of new borns where tears hakbnger possess
immunological defense against this microorganisins.addition,
periorbital lymphatic tissue is not developed coetgly to be
effective against this bacterium (Friedlaender,3)99

From the above results, gen®&aphylococcus which is
represented byStaphylococcus epidermidis and Staphylococcus
aureus was represented by highest percentage 47.8% af tot
bacterial isolates obtained from patients of nasofal duct

obstruction included in this study.
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On the other han@reptococcus pneumoniae came as the third
bacteria when its occurrence in the eye patientmdd 11.1%.
However, such result was different from that oladily Kucharet
al., (2000) who found that this bacterium was the nfcsguently
cultured bacteria associated with the infectioma$olacrimal duct.
Another species oftreptococcus are Sreptococcus pyogenes was
isolated in a percentage of 10%.

The total occurrence of both speciesSufeptococcus genus
(Streptococcus pneumoniae and Streptococcus pyogenes) was
reached 21.1% making the isolates of such gentusites the most
frequent genuStaphylococci.

RegardingCorynebacterium diphtheriae , only 6 isolates were
obtained which form 6.8%, such percentage is nefadyn that
obtained by Brooks and Frazier (1998) when theyndo6.7% of
total isolate from NLDO patients.

Other bacterial specieBstudomonas aeruginosa, Escherichia
coli, Propionibacterium spp., Proteus mirabilis, Haemophilus
influenzae, Listeria grayi and Morganella morganii) were
represented by lower percentages 5.6, 4.4, 4.4,33 2.2, and
1.1%, respectively. The previously mentioned baaitéistributed in
all age groups. On the other hand, 8 patientsiseas were free of
any bacterial growth. Such finding may be relatediie use of
antibiotics by the patients, or due to the epiplvataout obstruction
that attributes to malposition of eye lid makinge tpuncta not
parallel to the direction of tear drainage withafection, and that
agreed with Stephen (1984).The remaining 5 spedmeere

contaminated which were avoided.
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Table (3-3): Numbers and percentages of bactestdhtes detected
in 103 patients of nasolacrimal duct obstructioh QD).

Bacterial species Number Percentage(%)
Staphylococcus epidermidis 26 28.9
Saphylococcus aureus 17 18.9
Streptococcus pneumoniae 10 11.1
reptococcus pyogenes 9 10
Corynebacterium diphtheriae 6 6.8
Pseudomonas aeruginosa 5 5.6
Escherichia coli 4 4.4
Propionibacterium spp. 4 4.4
Proteus mirabilis 3 3.3
Haemophilus influenzae 3 3.3
Listeria grayi 2 2.2
Morganella morganii 1 1.1
Total 90 100
No growth 8
Contaminated 5
Total specimens 103
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3.4 Antibiotics Sensitivity of (NLDO) Bacterial

| solates:

The emergence of prevalence of antibioticistasce is
considered as a major therapeutic problem thateaexplained by
some hypothesis such as, the influence of excessaivé/or
inappropriate antibiotic use (So#bal., 2001).

Standard discs diffusion method was used &tead the

susceptibility of pathogenic bacteria for antilboti

3.4.1 Susceptibility of Staphylococcus.

Results in figure (3-1) declared that the #®lates of
Saphylococci  spp. (26 Saphylococcus  epidermidis, 17
Saphylococcus aureus) were sensitive to most of the 12 antibiotics
used in the studyStaphylococcus epidermidis isolates were highly
sensitive to each of vancomycin (92.3%), ciproflmra(88.5%),
neomycin, amikacin (84.6%) for each and chlorampiw1§80.8%).
Other antibiotics were less effective againStaphylococcus
epidermidis when the percentages of sensitivity ranged from
57.7%for cephotaxime to 7.7% for ampicillin: whialso means that
most of isolates of this species were highly rasisto ampicillin.
Such high percentage of resistance may be relat¢llet extensive
use or misuse of antibiotics.

Isolates o8&taphylococcus aureus were also sensitive to each of
vancomycin with a percentage of 94.1%, ciproflora@2.4%,

neomycin 82.4%, and chloramphenicol 76.5%. Pergestaof
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sensitivity were decreased for this species issldamvard the
remaining antibiotics used. However, mos8aphyl ococcus aureus
isolates were high resistant for both pencillin il ampicillin when
the percentages of sensitivity were only 10% an@¥%b.,
respectively.

Results in above declared that such two ispecof
Saphylococcus could be treated efficiently by antibiotics
Vancomycin, ciprofloxacin, amikacin, neomyecin, and

chloramphenicol.

100

90 L mStaphylococcus epidermidis
80 L ] W Staphylococcus aureus

70 H

60

50 H ]

a0 H

30 1

20 H
o}l —F
0 = ? ? T |_l\

VA CE AN N C CE TM GM TE Er PG Am

Percentage of sensitivity

Antibiotics

Figure (3-1) : Susceptibility o8taphylococcus spp. Isolated from

Nasolacrimal Duct Obstruction patients to Antilosti

VA: Vancomycin CE: Cephotaxime PG: Pencillin G

CF: Ciprofloxacin TM: Tobramycin AM: Ampicillin
AN: Amikacin GM: Gentamicin
N: Neomycin TE: Tetracycline

C: Chloramphenicol ER: Erythromycin
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3.4.2 Susceptibility of Streptococcus:

Figure (3-2) shows the result of susceptibibf 19 isolates of
Streptococcus  spp. (10 Streptococcus  pneumoniae. And 9
Streptococcus pyogenes) to the antibiotics used.

Vancomycin was the most effective antibisti@gainst both
species ofStreptococcus. When the sensitivity percentages reached
90% of the Sreptococcus pneumoniae isolates and 88.9% of
Streptococcus pyogenes isolates. Pencillin G, erythromycin , and
cephotaxime come next, respectively, to vancomyrcitheir effects
on the isolates of botlstreptococci species, while most of the
antibiotics used in the study had more effects solates of
Streptococcus pneumoniae, heomycin, gentamicin, tetracycline and
ampicillin were more effective oftreptococcus pneumoniae when
percentage of isolates sensitivity were 50, 30, &t 10%
respectively compared to 66.7, 55.6, 44.4 and 33.8%
Streptococcus pyogenes isolates, respectively.

Also from the above figure (3-2) it could bencluded that
Streptococcus pneumoniae was the most resistan®treptococci
isolates to ampicillin 10% an@reptococcus pyogenes isolates were
mostly resistant to tobramycin 22.2 %.

Depending on such finding, vancomycin, pkinci G,
chloramphenicol, erythromycin and cephotaxime hadsimilar
pattern of effect on the isolates of both specfeSrm@ptococcus, and

may be considered as the medicine of choice fdn bacteria.
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2 100 @ Streptococcus pneumoniae
E 90 | Streptococcus pyogenes
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un  70H
IS
® 60 1
g soH
S 40 H
o
5 30H
o

20 H

10 H

0 ‘ ‘ , ‘ ‘ v ‘ ‘ , ‘ ‘

VA PG C Er CE AN N CF TM GM TE Am
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Figure(3-2): Susceptibility ofSreptococcus spp. Isolated from
Nasolacrimal Duct Obstruction to Antibiotics.

VA: Vancomycin AN: Amikacin TE: Tetracycline
PG: Pencillin G N: Neomycin AM: Ampicillin

C: Chloramphenicol CF: Ciprofloxacin

ER: Erythromycin TM: Tobramycin

CE: Cephotaxime GM: Gentamicin

3.4.3 Susceptibility of Corynebacterium diphtheriae and Listeria
grayi:

Results of antibiotic susceptibility of 6 olates of
Corynebacterium diphtheriae indicate that most of the isolates were
sensitive totally (100%) to both vancomycin and hogpxime
figure(3-3). Other antibiotics were less effectivagainst
Corynebacterium diphtheriae isolates coming next to the previous
two antibiotics, where tobramycin and amikacin wp#rcentages of

isolates sensitivity of 83.3% and 83.3%. Otheantibiotics were
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less in their effects on th€orynebacterium diphtheriae, with
isolates sensitivity percentages ranging from 66f@pdetracycline
down to only 33.3% for pencillin G.

Regardind.isteria grayi, Ciprofloxacin were the most effective
antibiotics when all isolates were killed, which ane (100%)
sensitivity. However, lowest sensitivity percentdgeListeria grayi

isolates was 0% which recorded toward erythromycin.

> 120 @ Corynebacterium diphtheriae

S | Listeria grayii
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(@]

@

c 40 N

QO

(&)

o 20 H
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O ™ T T T I T T T T T T T
VA CE TM AN TE AmM CF GM N C Er PG

Antibiotics

Figure (3-3):Susceptibility ofCorynebacterium diphtheriae and
Listeria grayi Isolated from Nasolacrimal Duct Obstruction to

Antibiotics.

VA: Vancomycin AM: Ampicillin Er: Erythromycin
CE: Cephotaxime GM: Gentamicin PG: Pencillin G
TM: Tobramycin CF: Ciprofloxacin

AN: Amikacin N: Neomycin

TE: Tetracycline C: Chloramphenicol
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3.4.4 Susceptibility of Propionibacterium spp.:

Results in figure (3-4) illustrate the systdality of 4 isolates of
Propionibacterium spp. to the 12 antibiotics used in this study. All
isolates were sensitive to neomycin (100%), whheyt varied
against other 11 antibiotics. However, the isolate=e highly
sensitive toward vancomycin with a percentage &b @nd each of
cephotaxime, amikacin, ciprofloxacin, chloramphehic and
erythromycin also with percentages of 75% for eawh.

Adversely, the isolates &fopionibacterium spp. were mainly
resistant to ampicillin, gentamicin, and pencilnwith percentage
of sensitivity 25% for each of the 3 antibiotics.

This resistance may belong to the randomiggiof these three

antibiotics by patients.
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@ Propionibacterium

100

80 11
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Antibiotics

percentage of sensitivity

Figure (3-4): Susceptibility dPropionibacterium spp. isolated from
Nasolacrimal Duct Obstruction to Antibiotics:

N: Neomycin C: Chloramphenicol GM: Gentamicin
VA: Vancomycin ER: Erythromycin PG: Pencillin G
CE: Cephotaxime TE: Tetracycline

AN: Amikacin TM: Tobramycin

CF: Ciprofloxacin AM: Ampicillin
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3.4.5 Susceptibility of Gram-negative Bacteria:

Figure (3-5) shows susceptibility of baceérsolates belonging
to the species d?seudomonas aeruginosa, Escherichia coli, Proteus
mirabilis, Haemophilus influenzae and Morganella morganii to
antibiotics.

Pseudomonas aeruginosa was sensitive to cephotaxime when
none of its 5 isolates were able to resist thigoaotic, this bacteria
was also sensitive (but in less degree) to antdsotancomycin,
neomycin, and tobramycin with percentages of 60feé&xh. On the
other side, allPseudomonas aeruginosa isolates totally resisted
(100%) to antibiotics pencillin G and erythromycin.

RegardingkEscherichia coli, all of its 4 isolates, were sensitive
to gentamicin, while 3 of them (75%) were sensitteeeach of
tobramycin, chloramphenicol, ciprofloxacin, and tBrgmycin.
Susceptibility of theEscherichia coli isolates against other seven
antibiotics varied until only one isolates (25%)sw&ensitive to each
of amikacin, tetracycline, vancomycin, and penci(l.

As noticed irProteus mirabilis, that all isolates were sensitive
to each of tobramycin, ciprofloxacin at percentd§@% for each.
While 2 isolates of them (66.6%) were sensitive dach of
ampicillin, gentamicin and cephotaxime. On the othand, all
isolates were totally (100%) resistant to antilm®tsuch amikacin,
neomycin, chloramphenicol, pencillin G, and erythyain.

Results of antibiotics susceptibility idaemophilus influenzae,
appeared all of its 3 isolates défaemophilus influenzae, were
sensitive to chloramphenicol and ampicillin. Whig of them

(66.6%) were sensitive to each of tetracycline, raotycin,
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cephotaxime, ciprofloxacin, and erythromycin. Sysitaity of the
Haemophilus influenzae isolates against other antibiotics varied until
only 1 isolates (33.3%) was sensitive to each aficeaycin,
neomycin and pencillin G, until reached to all #&ek of
Haemophilus influenzae was totally (100%) resistant to antibiotics
amikacin and gentamicin.

While antibiotics sensitivity oMorganella morganii, noticed
that its 1 isolate was sensitive (100%) to eaclcipfofloxacin,
chloramphenicol, cephotaxime, tobramycin, neomyciand
ampicillin. On the other hand this isolate was affécted by other

remaining antibiotics.
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Depending on the previous results regardingceptibility of
nasolacrimal duct obstruction. (NLDO) bacteriallases to the 12
antibiotics used, ciprofloxacin was the most effextantibiotic
among them. Ciprofloxacin is known to possess gaod readily
diffusing ability into infected cells and tissueEBdvardset al.,
1995). Results also declared that the antibiotieyeweffective
against both gram negative and gram positive bactspecially
isolates ofStreptococcus pneumonia.

Adversely, the NLDO isolates were more tasise to
antibiotics tetracycline, pencillin G, with a higlte@esistance appears
against tetracycline, due to its common and extensuse.
Resistance of a bacterial strain to tetracycling/ rnaelong to the
presence of B-lactam ring making such strain anvacto the
tetracycline group. (\Minrich and Bene, 1976; Nishine and
Nakazawa 1976; Epstein et al., 1997, Hoiby et al., 2000).
Moreover, presence of resistant plasmid and ittylio transfer
from one bacterium to another may attribute for mgksensitive
bacteria a resistance one, which lead finally fadity in treating
such resistance (Watanakunakot982; Lyon and Skurray, 1987;
Karawaya and Bohd 990; Falace et al., 1999).

Edwardset al., (1995) contributed the resistance of some
bacterial isolates to ampicillin due to degradatainthe B-lactam

ring by the enzyme B-lactamase of such isolate.
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3.5 Inhibitory Effect of LAB against (NLDO)
Bacterial | solates:
3.5.1 On Solid Medium:

Inhibitory activity ofLactobacillus plantarum grown on MRS
agar medium was tested against bacterial isolatech f{{NLDO)
patients.

Result show that this bacterium possessethlyhiinhibitory
activity against all pathogenic bacterial isolatespecially gram
positive  bacteria Staphylococcus aureus, Saphylococcus
epidermidis, Corynebacterium diphtheriae ...) then gram negative
bacteria. In this regard, Jimenez-Diat al., (1993) found that
Lactobacillus plantarum excreted good inhibitory effect only on
gram-positive bacteria such &lostridium, while Lewuset al.,
(1991) found this LAB bacterium effective dunsteria. On the other
side, Nitagu and Gashe (1994) pointed out thatisalates of
Lactobacillus plantarum obtained from fermented foods had
inhibitory effect on gram-negative bacteria, inehglPseudomonas,

Escherichia coli, Proteus andSalmonella.

3.5.21InLiquid Medium:

Inhibitory activity ofLactobacillus plantarum grown in MRS
broth medium was tested against bacterial isolatms (NLDO)
patients.

Results of table (3-4) show that the inlukyt effect of
Lactobacillus plantarum filtrates was different against (NLDO)

bacterial species. The highly affected bacteriaalbiconcentration
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were Listeria grayi, Saphylococcus aureus, Staphylococcus
epidermidis and Corynebacterium diphtheriae. While other bacteria
were only affected by the second and third coneéiotr they were
Propionibacterium  spp.,  Streptococcus  pneumoniae  and
Streptococcus pyogenes. The other remaining bacterigstherichia
coli, Proteus mirabilis, Haemophilus influenzae and Morganella
morganii) have been affected by the third concentratioy.onl

Such results agreed with those of Geptd., (1998) who found
that the filtrate of lactic acid bacteria grownNRS broth medium
had high inhibitory effect against both gram pesitiand gram
negative bacteria studied. Al-Kassab and Al-Kh{ap92) pointed
out that production of inhibitory substance frormatia acid bacteria
is attributed to its growth in MRS medium. Also theduction of
inhibited materials bytactobacillus is dependent on the medium
used for growth, also that tween 80 induced thedycbon of

protein by increasing the production activity ottaia.
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Table (3-4):Inhibition zones (mm) caused by fikraf Lactobacillus

plantarum grown in MRS broth medium against bacterial isesdabf

(NLDO) patients.

Bacterial isolate

Inhibition zones (mm) of LAB filtrates

First concentration

Second concentratior

Third concentratior

0.36 mg/ml 1.10 mg/mi 3.33 mg/ml

Saphylococcus epidermidis 12 14 18
Staphylococcus aureus 10 19 20
Streptococcus pneumoniae - 13 15
Streptococcus pyogenes - 10 12
Escherichia coli - - 10
Proteus mirabilis - - 8

Corynebacterium diphtheriae 9 14 18
Haemophilus influenzae - - 6

Listeria grayi 17 20 23
Pseudomonas aeruginosa 10 17 19
Morganella morganii - - 7

Propionibacterium spp. - 12 16

(-) No inhibition zone.

3.6 Inhibitory Effect of Yeasts against (NLDO)

Bacterial | solates:
3.6.1 On Solid Medium:

Inhibitory effect of yeastsSficcharomyces cerevisae and

Saccharomyces boulardii) grown on sabouraud agar was tested

against bacterial isolates of (NLDO) patients.
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Results of table (3-5) declare that inhibjtactivity of yeasts
against bacterial isolates was different, consideraffect recorded
by both yeasts Saccharomyces cerevisae and Saccharomyces
boulardii) against Listeria grayi, Proteus mirabilis and
Saphylococcus epidermidis bacterial isolates. Other bacterial
species were also affected but depending on the ¢tfpyeast, for
instance Saccharomyces cerevisiae exhibited good inhibitory effect
againstHaemophilus influenzae and Staphylococcus aureus, while
Escherichia coli, Propionibacterium spp. and Streptococcus
pneumoniae were affected only by filtrate ofSaccharomyces
boulardii. Other bacteriaRseudomonas aeruginosa andMorganella
morganii) were not affected by any type of the both yeasts.

From the above findings, it may be concluthed production of

inhibitory substance was against (NLDO) bactesalate.
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Table (3-5): Inhibition zone diameter (mm) givenymasts grown
on sabouraud agar against bacterial isolates fiébD(Q) patients

on solid medium.

Saccharomyces | Saccharomyces
Bacterial isolate cerevisiae boulardii
Saphylococcus epidermidis 4 7
Saphylococcus aureus 7 -
Streptococcus pneumoniae - 3
Sreptococcus pyogenes 6 -
Pseudomonas aeruginosa - -
Escherichia coli - 5
Proteus mirabilis 6 6
Propionibacterium spp. - 7
Haemophilus influenzae 6 -
Listeria grayi 8 9
Morganella morganii - -

(-) no inhibition zone.

3.6.21In Liquid Medium:

3.6.2.1 For Saccharomyces cerevisiae;
3.6.2.1.1In Tea Medium:
Inhibitory effect of filtrate ofSaccharomyces cerevisiae
grown in tea medium was tested against bacterialatss of
(NLDO) patients,while there was no effect show whesed tea

medium alone.
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Results of table (3-6) show that the intoityi effect of
Saccharomyces cerevisiae varied with the bacterial species and
concentration of filtrate. The inhibitory effect svhighly observable
by the third concentration againsPropionibacterium spp.,
Haemophilus influenzae, Staphylococcus aureus and Escherichia
coli, ranging between (20-21) mm, whi&eptococcus pneumoniae,
Proteus mirabilis, Listeria grayi, Staphylococcus epidermidis and
Streptococcus pyogenes with inhibition zones ranging between (19-
15) mm.

Inhibitory activity against bacterial is@atdecreased when the
second concentration filtrate was used, but thbdsgeffect of that
concentration appeared clearly agaiSstphylococcus aureus and
Streptococcus pneumoniae 18 mm inhibitory zone, until reaching to
the less sensitive isolate d®aphylococcus epidermidis with
inhibition zones 8 mm at same concentration .

While inhibitory effect against all bacteriablates was low with
the first concentration, more effect was excreteg this
concentration agains&aphylococcus aureus , Listeria grayi |,
Haemophilus influenzae , Pseudomonas aeruginosa andEscherichia
coli when inhibition zones reached between 13-10 mm.

Adversely, filtrates of the first and secarwhcentration had no
effect against Corynebacterium diphtheriae and Morganella
morganii. While Staphylococcus epidermidis, Streptococcus
pyogenes and Proteus mirabilis were not affected only by the first
concentration as shown in table (3-6).
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Table (3-6): Inhibition zones diameter (mm) of yeélirate of

Saccharomyces cerevisiae grown in tea against bacterial isolates

from (NLDO) patients.

Bacterial isolate

Inhibition zone diameter (mm) of

First Second Third
concentration| concentration | concentration
4.81 mg/ml 14.44 mg/ml | 43. 33 mg/ml
Saphylococcus aureus 13 18 20
Saphylococcus epidermidis - 8 15
Sreptococcus pneumoniae 6 18 19
Streptococcus pyogenes - 13 15
Proteus mirabilis - 13 19
Listeria grayi 12 14 19
Propionibacterium spp. 12 15 21
Haemophilus influenzae 11 13 20
Pseudomonas aer uginosa 10 13 14
Escherichia coli 10 11 20
Corynebacterium diphtheriae - - 10
Morganella morganii - - 8

( -) no inhibition zones.

3.6.2.1.2 In Sabouraud M edium:

Filtrate ofSaccharomyces cerevisae grown in sabouraud

medium was tested for their inhibitory effect agairbacterial

isolates of (NLDO) patients.

Effect of Saccharomyces cerevisiae was different depending
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on bacterial species and concentration of filtr&terd concentration
was highly effective against Saphylococcus aureus,
Propionibacterium  spp., Proteus mirabilis  Streptococcus
pneumoniae andListeria grayi with inhibition zones of (20-17) mm,
table (3-7).

Inhibitory activity decreased against adicterial isolates by
using the second concentration of filtrate. Whemnitthibition zones
ranged between (18-8) mm. However, this conceptrattas more
effective against Staphylococcus aureus and Sreptococcus
pneumoniae when the diameter of inhibition zonel8, 16 mmdach
one, compared to its effect againBseudomonas aeruginosa,
Haemophilus influenzae, then Proteus mirabilis with inhibition
zones ranged between (13-12) mm. While no effed weaorded
againstMorganella morganii, Escherichia coli andCorynebacterium
diphtheriae. Table(3-7).

Inhibitory effect against all bacterial ls@s decreased for the
first concentration of the yeast filtrate when thaincentration
excreted noticeable effect agair@@aphylococcus aureus, Listeria
grayi and Haemophilus influenzae with inhibition zones (13-11)
mm, while little effect 6 mm was recorded agaifsteptococcus
pneumoniae. However, no effect was detected against manyrothe

bacteria used in this study, show table (3-7).
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Table (3-7): Inhibition zones diameter (mm) of yeflrates of
Saccharomyces cerevisiae grown in sabouraud medium against

bacterial isolates from (NLDO) patients:

Inhibition zone diameter (mm) of
Bacterial isolate First Second Third

concentratiol concentration | concentration

4.44 mg/ml | 13.33 mg/ml 40 mg/ml
Saphylococcus epidermidis - 8 15
Saphyl ococcus aureus 13 18 20
Streptococcus pneumoniae 6 16 18
Sreptococcus pyogenes - 13 15
Proteus mirabilis - 12 18
Listeria grayi 12 14 17
Propionibacterium spp. 12 13 19
Haemophilus influenzae 11 12 13
Pseudomonas aer uginosa 10 13 14
Escherichia coli - - 16
Corynebacterium diphtheriae - - 10
Morganella morganii - - 8

(-) no inhibition zone

3.6.2.1.3 In Sabouraud Containing (10g) Yeast Extract:
Inhibitory effect of filtrate ofSaccharomyces cerevisiae
grown in sabouraud medium containing yeast extve@s$ tested

against bacterial isolates of (NLDO) patients.
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Result of table (3-8) declare tisatcharomyces cerevisiae had
different inhibitory effect on which varied accandito species and
concentration of the filtrate. The inhibitory eftegavas highly
observed by third concentration agairf@aphylococcus aureus,
Propionibacterium  spp., Streptococcus  pyogenes  and
Staphylococcus epidermidis giving inhibition zones ranging between
(22-18) mm, but little effect was exhibited agairMbrganella
morganii with only 12 mm diameter of inhibition zone.

Inhibitory activity decreased for all bat isolates with the
second concentration compared to the third conatoir when the
second concentration resulted in more effect ag&maphylococcus
aureus, Streptococcus pyogenes, Listeria grayi andEscherichia coli
with ranging between (19-14) mm inhibition zone.

Decreasing the inhibitory activity is assted with the
decreases concentration, and this was obvious whth first
concentration when the highest effect recorded Wasmm in
diameter agains&aphylococcus aureus and only 9 mm against
Pseudomonas aeruginosa and Streptococcus pyogenes, while no

effect was recorded agairiatoteus mirabilis andEscherichia coli.
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Table (3-8): Inhibition zones (mm) of filtrate of egst
Saccharomyces cerevisiae grown in sabouraud medium containing

yeast extract against bacterial isolates from (NI.[p@tients:

Inhibition zone diameter (mm) of

Bacterial isolate First Second Third
concentration concentration concentration

9.40 mg/ml | 28.22 mg/ml | 84.66 mg/ml
Saphylococcus epidermidis 7 11 18
Saphyl ococcus aureus 13 19 22
Streptococcus pneumoniae 7 10 15
Streptococcus pyogenes 9 15 19
Proteus mirabilis - 14 17
Listeria grayi 6 15 18
Propionibacterium spp. 9 13 19
Haemophilus influenzae 8 9 14
Pseudomonas aer uginosa 9 12 16
Escherichia coli - 14 16
Corynebacterium diphtheriae 6 11 17
Morganella morganii 8 11 12

(-) no inhibition zone.

3.6.2.2 For Saccharomyces boulardii:
3.6.2.2.1In Tea Medium:
Filtrate ofSaccharomyces boulardii grown in tea medium
was tested for their effects against isolates afifN) patients,while

thereis no effect recorded when used tea mediurhowit yeast
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against bacterial isolate.

Table (3-9) shows different inhibitoryfesft of filtrates of
Saccharomyces boulardii. Highly inhibitory effect was recorded by
the third concentration of filtrate agairf@aphylococcus aureus 24
mm, Staphylococcus epidermidis 18 mm, and simple effect was
exhibited by this concentration agaiivibrganella morganii 6mm.

Inhibitory activity decreased for all bacal isolates by using
second concentration, but more effect was deteaedsuch
concentration  against Saphylococcus aureus 20 mm,
Saphylococcus epidermidis 13 mm, and simple effect against
Listeriagrayi 5 mm.

With the first concentration, the inhibjoeffect decreased
against all bacterial species, but more effect wasced against
Saphylococcus aureus 14 mm.

Some bacterial species were only affected thg third
concentration, they weré&reptococcus pyogenes, Pseudomonas
aeruginosa andMorganella morganii, while others were affected by
both second and third concentration ,they wseherichia coli,
Haemophilus influenzae, Listeria grayi andPropionibacterium spp.,
as shown in table (3-9).
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Table (3-9): Inhibition zones (mm) dbaccharomyces boulardii

grown in tea medium against bacterial isolates fr@diLDO)

patients:
Inhibition zone diameter (mm) of
Bacterial isolate First Second Third
concentration concentration | concentration
4.74 mg/ml 14.22 mg/ml | 42.66 mg/ml
Saphylococcus epidermidis 9 13 18
Saphyl ococcus aureus 14 20 24
Streptococcus pneumoniae - - -
Streptococcus pyogenes - - 10
Proteus mirabilis 9 11 17
Listeria grayi - 5 7
Propionibacterium spp. - 16 8
Haemophilus influenzae - 7 9
Pseudomonas aeruginosa - - 7
Escherichia coli - 9 11
Corynebacterium 9 17 21
diphtheriae
Morganella morganii - - 6

(-) no inhibition zone

3.6.2.2.2 In Sabouraud M edium:
Inhibitory effect of filtrate ofaccharomyces boulardii grown

in sabouraud medium was tested against bacter@htés of
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(NLDO) patients ,while there was no observableatfhow when
used tea medium alone against bacterial isolates.

Results of table (3-10) show that theibitbry effect of
Saccharomyces boulardii was differed with bacterial species and
filtrate concentration. The third concentration waighly active
against Corynebacterium diphtheriae 19 mm, Saphylococcus
epidermidis 18mm andSaphylococcus aureus 16 mm inhibition
zones. At that time the inhibitory activity was cegsing for all
bacterial isolates by using second concentratioah £oncentration
had high effect againstaphylococcus epidermidis with inhibition
zone 16 mm but little againBropionibacterium spp.6 mm .

As concentration of the yeast filtrates dases to the first
concentration, all bacterial isolates were lesecéd, especially
Saphylococcus epidermidis when only 8 mm diameter of in
concentration was recorded. Moreover, no effect detected by
such concentration against many bacterial isolates.

Some bacterial species were affected only thg third
concentration, such a&reptococcus pyogenes and Listeria grayi.
While other speciedvlorganella morganii, was not affected by any

filtrate concentration .
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Table (3-10): Inhibition zones (mm) of filtrate &hccharomyces

boulardii grown in sabouraud medium against bacterial issltbm

(NLDO) patients:

Inhibition zone diameter (mm) of
Bacterial isolate First Second Third
concentration concentration concentration
4.14 mg/ml | 12.44 mg/ml | 37. 33 mg/ml
Saphylococcus epidermidis 8 16 18
Saphylococcus aureus 7 15 16
Sreptococcus pneumoniae 5 11 15
Streptococcus pyogenes - - 9
Proteus mirabilis 7 12 18
Listeria grayi - - 8
Propi onibacterium spp. 5 6 11
Haemophilus influenzae 7 10 12
Pseudomonas aer uginosa 5 11 14
Escherichia coli 4 8 12
Corynebacterium diphtheriae 6 9 19
Morganella morganii - - -

(-) no inhibition zone

3.6.2.2.3 In Sabouraud Medium Containing Y east Extract:

Filtrate of Saccharomyces boulardii grown in sabouraud

medium containing yeast extract was tested aghaserial isolates
of (NLDO) patients. As shown in table (3-11).

Inhibitory effect ofSaccharomyces boulardii filtrates was
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different according to the bacterial species altchfe concentration.
The inhibitory effect was highly considerable whéme third
concentration was applied agairirynebacterium diphtheriae 21
mm and Staphylococcus epidermidis 20 mm, but it was simple
againstStreptococcus pneumoniae.

Inhibitory activity decreased against ladicterial isolates by
using second concentration. But more effect wasatied by this
concentration agains®taphylococcus epidermidis, Staphylococcus
aureus and Corynebacterium diphtheriae 18 mm zone of inhibition
for each one. Simple effect at that concentratiomas against
Morganella morganii andStreptococcus pneumoniae 7 mm.

Higher effect for the first concentratiami Saccharomyces
boulardii filtrate was reached 11 mm which was against
Haemophilus influenzae, and only simple effect 3 mm against
Streptococcus pneumoniae.

In the present study, inhibitory effect &ccharomyces
boulardii and Saccharomyces cerevisiae was noticed against almost
bacterial isolates but highest effect was recomdbdn yeast grown
in sabouraud containing yeast extract ag&tagihylococcus aureus,
while Casas and Dobrogosz (2000) found thel sactivity of
Saccharomyces boulardii was detected against bacterial growth
causing diarrhea such &higellae and Salmonella. Inhibitory
activity usually varies according to the filtratelutdon and it
increased when such dilution decreased, becausenthbkitory

substances was concentrated leading to incredsiagtivity.
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Table (3-11): Inhibition zones (mm) of filtrates &hccharomyces

boulardii grown in sabouraud medium containing yeast extract

against bacterial isolates from (NLDO) patients:

Inhibition zone diameter (mm) of
Bacterial isolate First Second Third
concentration concentration concentration
9.25mg/ml | 27.77 mg/ml | 83. 33 mg/ml
Saphylococcus epidermidis 8 18 20
Saphyl ococcus aureus 8 18 19
Streptococcus pneumoniae 3 7 9
Streptococcus pyogenes 7 12 15
Proteus mirabilis 9 11 18
Listeria grayi 10 15 19
Propionibacterium spp. 7 10 13
Haemophilus influenzae 11 15 19
Pseudomonas aer uginosa 9 11 15
Escherichia coli 7 9 12
Corynebacterium diphtheriae 8 18 21
Morganella morganii 5 7 11

Also the inhibitory activities effect of yeast fdite were developed

with the medium, and highly inhibitory activity aggred in medium

were supplied with protein compounds. And lzgu akltdnbay

(1997) attributed the inhibitory activity of yeast produce killing

toxin and lactic acid that play role in decreasing pH and inhibit

bacterial growth. Also from the above result shdwe yeast have
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wide spectrum effect against gram positive and graggative
bacteria and that may attributes to ability toduce killing protein
specific for degregate plasma membrane of sensigils.

3.7 Synergistic Effect of Probiotic (LAB and yeast)

with Antibiotics:

Synergistic effect of bacterial or yealitdtes with antibiotic
against one isolate ditaphylococcus epidermidis was tested. As
shown in table (3-12).

The inhibitory effect of mixed LAB filtratevith antibiotic
againstStaphylococcus epidermidis, it was more effective than using
LAB filtrate or antibiotic alone.

Results table (3-12) show the inhibitorfeef of mixing each
of the two yeast filtrate with the same antibiottas great against
Saphylococcus epidermidis than using each of probiotic or
antibiotic alone, when there is no effect show whead antibiotic
alone.

Highly effect was shown with the yeaSaccharomyces
cerevisae grown in sabouraud containing yeast extract an@ LA
MRS medium 20 mm inhibition zones at third concainbin.

On the other hand, at second concentratiennhibitory effect
of bacteria grown in MRS medium and yeast growrsabouraud,
tea, and sabauroud containing yeast extract medereased, but
highest effect was recorded agaif&iphylococcus epidermidis 18

mm inhibition zone when use the filtrate of LAB asithple effect
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was recorded witlaccharomyces cerevisiae in tea medium.

Results and Discussions

Almost all filtrates of bacterial and yeastecreased their

inhibitory activity against Staphylococcus epidermidis at first

concentration. While no

cerevisiae grown in tea medium.

inhibitory effect ofaccharomyces

From above results show the inhibitory effieacrease ,and that

attribute to the increase inhibition effect of ibiory substance with

activity of antibiotic.

Table (3-12): Inhibition zones (mm) given by mixgbbiotics and

antibiotic in different medium againStaphylococcus epidermidis.

Mixes Inhibition zone diameter (mm) of

Microorganism filtrate + ™ Medium Third Second First
ampicillin dilution dilution dilution

Lactobacillus plantarum MRS 10 15 20

Saccharomyces cerevisiae Tea - 9 16
Saccharomyces cerevisiae | Sabouraud 7 11 16

Saccharomyces cerevisiae | Sabouraud 9 13 20

with yeast
extract
Saccharomyces boulardii Tea 8 12 19

(-) no inhibition zone
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2.1 Materials
2.1.1 Apparatusand Equipments:

Apparatus or equipment | Company (Nation)

Incubator Gallenkamp (England)
Autoclave Gallenkamp

oven Gallenkamp

Water bath Gallenkamp

Candle jar Rod well

Compound light microscopeOlympus(Japan)

Water Distiller Exelo ( England)

Balance (sensitive) Delta Rang (switzer land )
pH- Meter Metter Gmbh- Teledo (U.K)
Cooling centrifuge Harrier (U.K)

Balance Ohaus (France)
Lyophilizer Christ (Germany)
Centrifuge Hermlxe Laboratech Nik (Germany)

Micropipette Oxford (USA)
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2.1.2 Chemicals:

Chemical Company (Nation)
Ethanol Riedel- De Haeny (Germany)
Triammonium citrate Riedel- De Haeny
Sodium acetate trihydrate Riedel- De Haeny
Hydrochloric acid BDH(England)
Urea BDH

Glucose BDH

Sodium hydroxide BDH

Glycerol BDH

lodine BDH

Peptone BDH

MnS0O4.4H0 Fluka (Germany)
MgS04.7H0 Fluka

Tetramethyl-p-Pheneylene Fluka

Diamine Dihydrochloride

Tween- 80 Oxiod(England)

H202 Difco(USA)

Meat extract Biolife (Italy)

Yeast extract Biolife

Agar Biolife

Gelatin Biolife

Normal saline Pharmaceutical solution industry

(Saudi — Arabia)
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2.1.3 Stains and Reagents:

Materials and methods

Stain or reagent

Company (Nation)

Crystal violet

Fluka (Germany)

Safranin

Fluka

Methylene blue

BDH (England)

Kovac's reagent

Oxoid (England)

2.1.4 API System kits (API- Bio merieux, Lyon, France):
The API-system kits were used include:
2.1.4.1API 20E:
It consists of:
- Gallery contains 20 microtubes having dehydrataabstrate.
- Reagents: TDA, IND, VP, OX.
2.1.4.2 API Staph:
It consists of:
- Gallery contains 20 microtubes having dehydratduktrate.
- Reagents: Vpl, Vp2, N1T1, N1T2, ZYMA, ZYMB.

2.1.4.3 API 20 Strep:
It consists of:
- Gallery contains 20 microtubes having dehydr&elstrate.
- Reagents: VP1, VP2, TDA, IND, N1T1, N1T2.
2.1.4.4 API Coryne:
It consists of:
- Gallery contains 20 microtubes having dehydr&elstrate.
- Reagents: NIT1, NIT2, ZYMA, ZYMB, PYZ.
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2.1.5 Culture Media:
2.1.5.1 Ready-Prepared Media:

Medium Company (Nation)
Nutrient Agar Mast (England)
Nutrient Broth Mast
Brain-Heart Infusion broth Mast
MacConkey Agar Oxoid (England)
Urea Agar Base Oxoid

Peptone water Oxoid

Triple sugar Iron (TSI) Agar Oxoid

Simmon Citrate Agar Oxoid
Thioglycollate Broth Oxoid
Mueller-Hinton Agar Oxoid

Mannitol Salt Agar Oxoid

2.1.5.2 Laboratory-Prepared Media:

Medium

Blood Agar Base

Chocolate Agar

Sabouraud Dextrose Agar
Sabouraud Dextrose Broth

Tea Medium

Man-Rogoza-Sharpe (MRS) Broth
Man-Rogoza-Sharpe (MRS) Agar
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2.1.6 Antibiotics Discs (Al-Razi company / Iraq):

Antibiotic name Symbol Concentration (ug)
Ampicillin AM 10
Pencillin G PG 10 unit
Cephotaxime CE 30
Gentamicin GM 10
Amikacin AN 30
Neomycin N 30
Tobramycin ™ 10
Chloramphenicol C 30
Erythromycin ER 15
Vancomycin VA 30
Tetracycline TE 30
Ciprofloxacin CF 5
Optachin OP
differential disc
X,V factor

2.1.7 Microor ganisms:

The following bacterial and yeast isolateyavobtained from the
Department of Biotechnology / College of sciencel-Nahrain

University, Baghdad.

Microorganism

Lactobacillus plantarum

Saccharomyces cerevisiae

Saccharomyces boulardii
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2.2 Methods:

2.2.1 Preparation of Culture Media:
2.2.1.1 Ready-Prepared Media:
Media listed in table (2.1.5.1) were pregohraccording to the
instructions fixed on their containers.
All media were sterilized in the autoclave aftejuated pH.
2.2.1.2 Laboratory Prepared Media:
2.2.1.2.1 Blood Agar Medium:

It was used for cultivated aerobic coecid prepared according
to Atlaset al, (1995) by dissolving 37 g of blood agar base one
litter of distilled water. Then, the medium stexdd in the autoclave.
After cooling to 45C 5% of blood was added to it, mixed and
distributed in sterile petri-dishes.

2.2.1.2.2 Chocolate Agar Medium:
It was used for cultivation of fastidgobacteria, and prepared as
in item (2.2.1.2.1). Then heating it until it tuchéo characteristic
brown color (Atlaset al.,1995).

2.2.1.2.3 Gelatin Medium:
It was used for gelatinase productiorttidr@al isolates and
prepared according to Stolp and Gadkari, (1984atging 12% wi/v
gelatin to nutrient broth. Then sterilized by aldve .

2.2.1.2.4 Urea Agar Medium:

It was used for urease production baidtesolates, and prepared
according to Baromet al, (1994), by preparing 950 ml of urea agar base
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as recommended by manufacturing company, thenlizteri by
autoclave, and cooled to 50CGhen 50 ml of 40% urea sterilized by
filtration was added.

2.2.1.2.5 Man-Rogoza-Shar pe (MRYS) Broth:
It was used for cultivatirigctobacillusplantarumand prepared

according to Harrigan and MacCance,(1976) as follow

The following ingredients were dissolvedlllD ml distlled water.

Ingredient Quantity (%)
D-glucose 20

Meat extract 19

Peptone 19

Yeast extract 19
Triammonium citrate 0.29
Sodium acetate trinydrate 0.5g
Tween- 80 0.1ml
MgSO, . 7H,0 0.0 29
MnSGO, . 4H,0 0.005¢g

After pH was adjusted to 6.0, the mediuns ggerilized in the
autoclave.

2.2.1.2.6 Man- Rogoza-Sharpe (MRS) Agar:

It was used for -cultivatind.actobacillus plantarum and
prepared as in item (2.2.1.2.5) with the additibA@g agar.
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2.2.1.2.7 Sabouraud Dextrose Broth:

It was used for cultivation of yeastsdanolds, and prepared
according to Emmonat al, (1977) by dissolving 10g peptone and 20g
glucose in one litter of distilled water with thiel @f heat .

After pH was adjusted to 5 the medium wterilized in the
autoclave.

2.2.1.2.8 Sabouraud Dextrose Agar:
It was used for cultivation of yeastsl anolds, and prepared as
in item (2.2.1.2.7) with the addition of 20g agar.

2.2.1.29 TeaMedium:

It was used for cultivation of yeastsd g@repared by boiling 10g
of dry tea from local market in one litter of diltd water for 30 min.
Tea extract was obtained by filtration throughefilpaper, then 20g of
glucose was dissolved into the filtration and vodumas completed to
one litter with the distilled water, then the mediwas sterilized in the
autoclave. After pH was adjusted to 5.

2.2.2 Sterilization:
2.2.2.1 Moist- Heat Sterilization:
All media and solutions were sterilizedtfve autoclave at 122C
(15Ib / irf) for 15 min.
2.2.2.2 Oven Sterilization:
Electric oven was used to sterilize thesglavare at 160-18Cr
3-2 hrs.
2.2.2.3 Filtration:
Millipore filter unit 0.44 mm used to stere the of Lactobacillus
plantarumfiltrate and yeasts filtrate .

32



Chapter two Materials and methods

2.2.3 Specimens Collection:

Specimens were collected from patients whad tsigns of
nasolacrimal duct obstructions such as epiphoraefywaeye). The
specimens were taken from these patients in themsiargery theater
in lbn Al-Haetham Teaching Eye Hospital - Baghddw, the
ophthalmologist during period between Januarydilly, 2004. Each
specimen was obtained by direct application ofalstcotton swab to
the purulent secretion refluxed from the punctarafientle pressure
over the lacrimal sac or irrigating the lacrimakitdiage system by
syringing the lower puncta with sterile saline dakle swab from the
refluxed material from upper puncta.

While in children, the specimens were takgrsterile probe after
passing it down the nasolacrimal duct. These puresdwere done
under general anaesthesia for children, while uitatiwas done under
local anaesthesia.

After that, the swab or probe directly skexd separately, on blood
agar, MacConkey agar, chocolate and sabouraudiagaddition to the
inoculation in thioglycollate broth. Then all spmeins were soon
brought to the laboratory.

2.2.4 Culturing:

In the laboratory, each specimen was separatedglstd on the surface
of each the above mentioned media, incubated af 33C24 hrs
aerobically for the first three medend anaerobically (in the
Anaerobic jar offering 5-10% G for the thioglycollate broth
medium, while the fourth one sabouraud dextrose, agaubated at
28C for 3-5 days to detect molds and yeasts. On tiherohand, the
probiotic microorganisms cultivated by using, MR&dium, which
was used for cultivatiohactobacillus plantarum was incubated
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anaerobically at 370or 24 hrs. Moreover yeasts sushccharomyces
cerevisiae and Saccharomyces boulardiwere also cultivated into
sabouraud dextrose medium and incubated at 28@G-5 days.

2.2.5 Maintenance of Bacterial | solates:
Maintenance of bacterial isolates was perét according to
Maniatiset al, (1982) as following:

2.2.5.1 Short-Term Storage:

Bacterial isolates (after propagated Far optimum temperatures
and periods of incubation) were maintained for\a feeeks on plates
containing the related medium. The plates weretltighrapped with
parafilm and stored in the refrigerator £adC’) until use .

2.2.5.2Long-Term Stor age:

Bacteria can be stored for many yearseadiom containing 15%
glycerol. This was done by inoculating bacteriaoirscrew-capped
containing appropriate medium for each bacteriacsEs with 15%
glycerol, and then incubated at 37@r appropriate time for each
bacterium. After that all isolates were stored 20€’.

2.2.6 I dentification of Bacterial |solates:
The isolated bacteria were identified akfoi
2.2.6.1 Cultural Characterization:
Colonies grown on blood agar, chocolatar aljlacConkey agar,
were described according to their shape, sizercald type of lysis
(Baron and Finegold, 1990).
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2.2.6.2 Microscopical Examination:

Gram stain method was used to describls cabrphology and
grouping of each suspected isolate grown on the&iques culture
media. Cells shape, grouping and gram reaction ae@g properties
examined (Harley and Prescott, 1996).

2.2.6.3 Biochemical Tests:
2.2.6.3.1 Catalase Test:
A drop 3%of hydrogen peroxide solutiowas placed on a
cleaning slide and a small amount of the bactgnalth was added to
it. Formation of bubbles indicates a positive re@Bfookset al, 1998)

2.2.6.3.2 Coagulase Test:

A large well isolated colony was tramsfd into a test tube
containing 0.5 ml of reconstituted plasma and iated at 37€ for
about 4 hrs, degree of clotting constituted resutas recorded (Kloss
and Jorgensen, 1985).

2.2.6.3.3Indole Test:

It was done by inoculating peptone watgh the bacteria from
the bacterial culture, then incubated at 3#€ 24 hrs after incubation,
0.05 ml of kovac's reagent was added and mixedygd?asitive result
was reported by appearance of red ring on the curtd the tube
(Colleeet al, 1996).

2.2.6.3.4 Oxidase Test:

This test was performed by moisturintgfi paper with a few
drops of freshly prepared solution of Tetramethyp — phenylene
diamine dihydrochloride , then a champ of Iscelvas
picked-up from the slant growth with a sterdmoden stick and
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smear on the moistened paper. Violet or purple rcdlevelopment
within 10 seconds indicates a positive result (#¢aal, 1995).

2.2.6.3.5 Simmon Citrate Test:
It was done by streaking the suspedelthie on simmon citrate
agar, and incubated at 37€@r 24 hrs. A positive result was detected
by changing color of medium from green to blue (€&t al, 1996) .

2.2.6.3.6 Triple Sugar Iron (TSl) Test:

Bacterial isolates was cultured on (T&pr slant by stapping
and streaking on slant surface, then incubated@tf8r 24 hrs. If the
color of medium changed from red to yellow this igades acid
formation, while appearance of black precipitaididates ferric sulfate
formation, while pushing the agar to the top intheaCQ formation
(Atlaset al, 1995).

2.2.6.3.7 Urease Test:

Urease activity was detected by inoadathe surface of urea
agar slants with the bacterial growth and incubaite87C° for 24 hrs.
Appearance of red - violet color indicates a puwsitresult , while
yellow indicates the negative one (Atletsal, 1995).

2.2.6.3.8 Growth in Mannitol Salt Agar:

Mannitol salt agar was used to isolated adifferentiate
Staphylococcby ability of Staphylococcus aureds grow and ferment
it, and cause change its color from red to yellahile Staphylococcus
epidermidisnot ferment it (Baromet al. 1994).
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2.2.6.3.9 Gelatin Test:

It was done for gelatinase productionbgculating a tube
containing gelatin medium with the isolate by siagpof the 3/4
medium to the bottom of the tube and incubated7&f Zor 24 hrs (or
longer).

The incubation time usually depends on gpecies of bacteria.
After the tube was placed in the refrigeratorx(atC’) for 30 min, the
surface of the medium was noticed weather it waseags which
indicates a positive result, or solid aggative result
(Harley and Prescott, 1996).

2.2.6.3.10 Optachin Susceptibility Test:

Commercially available optachin disksevapplied to a quarter
of blood agar plate that had been streaked witewadolonies of the
test organisms.

After overnight incubation at 3%5Gn anaerobic jar, inhibition
zones were measured. Zones equal to and greaterlthanm with 6
mm discs were indicative of inhibition, and thelade was identified as
Streptococcus pneumonja@hile the inhibition zones were smaller
than 14 mm the isolates may be belonged to otheciep of
StreptococcuqRouffet al, 1999).

2.2.7 APl System:

Api kits were used to ensure the identifamatof the bacterial
isolates.

The technique was done by transferring d segharated colony
from each pure culture (by using a sterile loopJ amulsified in 5 ml
suspending medium ( with sterile D.W.) by rubbimgiast the side of
the tube and mixed through with the water by fldowg .

Then 5 ml of tap water was dispensed intculbation tray to
provide a humid atmosphere during incubation. Afleat, with a
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sterile pasture pipette, the microtubes were iraded, and some
microtubes were completely filled. After inoculatiosome sections
were completely filled with sterile mineral oil,éh incubated at 37Co
for 24 hrs. Reactions not requiring reagent wednaded first, then
appropriate reagents for each api type were adulestrne microtubes
need that , then recorded it.

After that the biochemical profiles obtaingdre transformed into
a numerical profile and compare it with those tste index by
transform all biochemical results into seven digitsnber by placing
into group and consigning a specific value for easult.

2.2.8 Antibiotics Susceptibility Test:

The disc diffusion method was employed (\@mtleet al, 1991)
Mueller-Hinton agar was used for some species,enthié blood agar
for Streptococcuspp.and chocolate agar fetaemophilus influenzae.

The inoculum was prepared by transferrsugficient growth
from a pure culture of the isolate intotube of normal saline
solution, while the brain heart infusion foHlaemophilus influenzae
and Streptococcus pneumoniaantil its turbidity matched the
turbidity of standard Macfarland solution O{L cell/ml. A sterile
cotton swab was dipped into the inoculum, and &xasculum was
removed by pressing and rotating the swab firm@jainst the side of
tube above the level of the liquid. The swab wa®gaked all over the
surface of the medium many times with théatfon of the plate
through an angle of 60 after each applicationalfy, the swab was
passed round the edge of the agar surfa@n,The inoculum was
left to dry for a few min at room temperature witie lid closed. The
antibiotic discs were placed on the inoculaikdes with the aid of a
sterile forceps. Each disc was gently pressedn to ensure even
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contact with the medium, then the plates were iatedb at 37Cfor 24
hrs. After that, the diameter of each zone was aoredsin mm. The
results were compared with the national committéw, clinical
laboratory standards (Vandepiéeal, 1991).

But to study the antibiotics sensitivity #@ropionibacterium spp.
broth disc method was used according to as follow:

Appropriate numbers of antibiotic discs wadded into screw
capped tubes containing 5 ml of thioglycollate brafhen, the
inoculated tubes were kept at room temperature2fdirs to allow
diffusion of the antibiotic into the medium. Afténat, the tubes were
inoculated with 0.1 ml of broth containif®yopionibacterium sppand
screw capped tightly, they were incubated at °37@ 48-72 hrs.
Controls of non — inoculated tubes and tubes witlaodibiotic were
prepared. Interpretation done by observing theiduyb Susceptibility
was indicated when there was turbidity.

2.2.9 Determining of Lactobacillus plantarum Inhibitory
Effect:
2.2.9.1 On Solid Medium:

A culture 1% ofLactobacillus plantarumwas inoculated in test
tube containing MRS broth, then incubatd37C for 24 hrs.
After incubation, with the aid of a sterile arobiological loop, part
of the growth was streaked on the ama&f of MRS agar, and
Incubated anaerobically at 37@r 24 hrs (Silvat al, 1987). After
that, discs of 5mm were cut by arilgtecork borer and fixed,
reversely, on the surface of nutrient agaevipusly spreaded with
0.1 ml of the test bacterial isolatehibition zonesin mm were
measured by a ruler after incubation at 3% 24 hrs.
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2.2.9.2In Liquid Medium:

Culture ofLactobacillus plantarumwas prepared by propagating
2% inoculum into MRS broth at pH 6 then incigiola at 73€for 24
hrs (Silvaet al, 1987). After incubation the culture was cdénged
at 6000 rpm for 10 min. Free cells supernatant takesn and filtrated
throughout millipore filters 0.44 mm. TheBOO ml of filtrate
of Lactobacillus plantarumwas concentrated by using lyophilizer to
get 2g powder from it, Later , the stock usoin was prepared by
dissolving 100 mg of powder in 10 ml sterilgistilled water,
after that serial dilution was preparettom stock solution
by mixing 0.5 ml from stock  solutionwith 1 ml of
uninoculated MRS medium to obtain third camcation (5 mg/1.5
ml). After that, taking 0.5 ml from thirdowcentratiorand mixed
with uninoculated MRS medium to gain secoadcentration with
concentration (1.66mg/1.5ml), also first conceitrawas prepared
by taking 0.5 ml from second concentration andkeeh with 1ml of
uninoculated MRS medium to obtain first cemication with
concentrate (0.55mg/1.5ml).
Then well diffusion method of Piaretlal.,(1992) was applied to
detect the inhibition activity oLactobacillus plantarum by
streaking 0.1 ml of the test bacteriallated each one separately
on nutrient agar with the aid of a sterggreader, and by using a
sterile cork borer, wells 5 mm in diameterrevenade on the surface
of nutrient agar, then the wells were filled withOlu L of LAB filtrate.
After incubation at 37€Cfor 24 hrs, inhibition zones of the filtrate were
measured.

40



Chapter two Materials and methods

2.2.10 Deter mining Saccharomyces spp. I nhibitory Effect:
2.2.10.1 On Solid Medium:

Saccharomyces cerevisiaand Saccharomyces boulardii were
separately propagated in sabouraud broth medinch incubated at
28C for 24 hrs, part of the growth was streaketdthe surface of
sabouraud agar pH 5.5, then incubated at® #8C48 hrs. (Kennest
al., 1991). With the aid of a cork borer discs oim were prepared
from the previous growth, and put reverselylmngurface of nutrient
agar previously spreaded with 0.1 ml of tbatterial isolates. Then
plates were incubated for 24 hrs at 37&fter that diameter of
inhibition zones were measured in mm by a ruler.

2.2.10.2 In Liquid Medium:

Yeast culture were prepared by inoculating @% previously
activated yeast dbaccharomyces cerevisjaseparately,into(sabouraud
medium, tea medium, sabouraud containing tyeagact medium)
respectively, with pH 5.5, and incubated 20C° for 48 hrs. After
incubation, they were centrifuged at 6000 rfon10 min. Free cells
supernatant was taken and filtrate throughoutipoie filter 0.44mm.
Then 200 ml of filtrate ofSaccharomyces cerevisiagrown in
(sabouraud, tea, sabouraud containing yeast extesyectively, were
concentrated separately by lyophilizer to get gewfrom each media
weighing (249, 26g, 50. 8g) respectively, th&ock solution was
prepared by dissolving (1200 mg, 1300 mg, 2540 mespectively in
10 ml of sterile D.W. On the other harelja dilution for each
medium was prepared by taking 0.5 ml of lsmution from each
medium and mixed with 1 ml of uninoculated medljuseparately, to
obtain third concentration with concentrate(60 rhdy ml, 65 mg/1.5
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ml, 127 mg/1.5 ml) respectively, then by taking @l from third
concentration of each medium and mix with 1 mahinoculated
medium gain second concentration with concé&@8 mg/ 1.5ml,
21.66 mg/1.5 ml, 42.33 mg/1.5 ml) respectively. AAldirst
concentration was prepared by taking 0.5 ml froooed concentration
and mixed with 1 ml of uninoculated medium ait€l concentrations
(6.66 mg/1.5 ml, 7.22 mg/1.5 ml, 14.11 mg/1.5 ragpectively.

Well diffusion method was applied to detect thiilitory activity of
yeast, by streaking each test bacterial isolatesutrient agar with a
sterile spreader. By a sterile cork borer, \wathm were made on the
surface of nutrient agar previously streaked west bacterial isolates,
and filled with 100ul of each dilution the incubated at 370r 24 hrs.
And inhibition zones measured in mm.

Then , the same previous procedure was done Sercharomyces
boulardii, but the powder weight obtained by lyophilinere (22.44,
25.69, 509g) respectively for each medium. Bbeck solutions were
(1120 mg/10 ml, 1280 mg/10 ml, 2500 mg/10 miypextively. While
third concentration were (56 mg/1.5 ml, 641§ ml, 125

mg/1.5 ml) , respectively, and second concéntrig18.66

mg/1.5 ml, 21.33 mg/1.5 ml, 41.66 mg/1.5 ml), respely, while first
concentration (6.22 mg/1.5 ml,7.11 mg/1.5 ml, 83:/&g/1.5 ml)
respectively.

2.2.11 Synergistic I nhibitory Effect of Probiotic and
Ampicillin:

According to above mention, different concentratgilutions of
Lactobacillus plantarumfiltrate were prepared .Each dilution was
mixed with ampicillin 2100mg/ml (by dissolved 500magpicillin in 5
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ml sterile istilled water) in equal volume. The iimkory activity of
mixing was tested against the most predominant ebact
Staphylococcus epidermidi®y using well diffusion method as
illustrated in item (2.2.10.2).

Same experiment was repeated but the mixinguwardilutions
from each of the two yeastsSaccharomyces cerevisiaand
Saccharomyces boulardiseparately witrampicillin in equal volume.
Then the inhibitory effects were tested agair@&iaphylococcus
epidermidisby using well diffusion method as in previous item
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4.1 Conclusions:

Staphylococcus epidermidis was the most dominant bacteria of
patients suffering from dacryocystitis due to nasolacrimal duct
obstruction, followed by Staphylococcus aureus.

Ciprofloxacin and vancomycin were the most effective
antibiotics against the bacterial causative agents found in
(NLDO) patients, while most of the bacterial isolates were
sensitive to these two antibiotics. However, the isolates were
resistant to tetracycline and erythromycin.

Probiotic bacteria Lactobacillus plantarum grown in MRS
medium exhibited good inhibition activity against the (NLDO)
bacterial isolates.

When yeasts Saccharomyces cerevisiae and Saccharomyces
boulardii were grown in different media (Tea, sabauroud, and
sabauroud supplemented with yeast extract) they excreted
observable inhibitory activity against NLDO bacterial isolates
especially yeast grown in sabouraud enriched with yeast
extract.

Inhibitory activity of probiotics bacteria and yeasts was
increased sharply when the filtrates of such probiotics
mi croorgani sm were concentrated.

Mixing each of the filtrate of probiotic microorganisms,
separately, with the ampicillin led to increase their inhibitory

effect compared to using each one alone.
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4.2 Recommendations:;

Other probiotic microorganisms are used to detect ther
inhibitory effect against bacteria of (NLDO) patients.

Using other media to propagated the probiotic microorganism
before testing their inhibitory activity, as well as changing
fermentation conditions such as oxygen, pH, temperature and
period of incubation.

Ciprofloxacin and vancomycin are recommended to be used
topically as drug of first choice in the treatment of lacrimal
drainage infection dueto (NLDO).

In vivo application of the probiotic filtrate.

Genetic study of the nasolacrimal duct obstruction.
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Appendix (1): Results of the APl Staph kit system used for
diagnosis Saphylococcus aureus and Staphylococcus

epidermidis

Tests | Staphylococcus epidermidis

Staphylococcus aureus

0

GLU

FRU

MNE

MAL

LAC

++|+ [+ +

TRE

+l+ |+ |+ |+ ]+

MAN

XLT

MEL

NIT

PAL

+l+ |+

VP

RAF

XYL

SAC

+

+ |1

MDG

NAG

ADH

+

URE

+ 4+ [+

(+): positive results.
(-): negative results.

0: No substrate, GLU: D- Glucose, FRU: D- Fructose, MNE: D-
Mannose, MAL: Maltose, LAC: Lactose, TRE: D- Trehalose, MAN:
D- Mannitol, XLT: Xylitol, MEIl: D- Melibiose, NIT: Potassium
nitrate, PAL: B- naphthyl- acid phosphate, VP: Sodium pyruvate,
RAF. Raffinose, XYL: Xylose, SAC: Sucrose, MDG: a- methyl-D-
glucoside, NAG: N- acetyl- glucosamine, ADH: Arginine, URE:

Urea
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Appendix (2): Results of the APl Strep kit system used for
diagnosis Streptococcus pneumoniae and Streptococcus
pyogenes

Tests Streptococcus pneumoniae | Streptococcus pyogenes

VP - i

HIP

ESC

PYRA

oaGAL

BGUR

+[|<|<|

BGAL

PAL

LAP

[+

ADH

1 < + |1

RIB

ARA -

MAN - -

SOR

LAG

+ |+

TRE

INU

RAF

++ I<|+|+]
1

AMD

GLYG

+ |1 < 1

BHEM

(+): positive results.

(-): negative results.

V: variable.

VP:. Pyruvate, HIP: Hippurate, ESC: Esculin, PyrA: Pyrrolidonyl-2-
nphthylamide, aGAL: 6- Bromo-2-naphthyl o- D-
galactopyranoside, BGUR: Naphthol AS-BIB- D- glucuronate,
BGAL: 2- naphthyl- B- D- galactopyranoside, PAL: 2- naphthyl
phosphate, LAP: L- Leucine-2- nphthylamide, ADH: Arginine, RIB:
Ribose, ARA: L- Arabinose, MAN: Mannitol, SOR: Sorbitol, LAC:
Lactose, TRE: Trehaose, INU: Inuline, RAF. Raffinose, AMD:
Starch (2), GlyG: Glycogen.
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Appendix (3): Results of the APl 20E kit system used for
diagnoseskEscherichia coli, proteus mirabilis, Morganella
morganii andPseudomonas aeruginosa.

Tests Escherichia coli proteus Morganella | Pseudomonas
mirabilis morganii aeruginosa
ONPG + - - -
ADH - - - +
LDC + - - -
ODC + + + _
CIT - - - +
H2S - + - -
URE - + + -
TDA - + + -
IND + - + -
VP - - - +
GEL - + - +
GLU + + + +
MAN + - - -
INO - - - -
SOR + - - -
RHA + - - -
SAC - - - -
MEL + - - -
AMY - - - -
ARA + - - -
OX - - - +
(+): positive results.
(-): negative results.
ONPG: Ortho- nitro- phenyl- B- D- galactopyranoside

isopropylthiogalactopyranoside(IPIG),

ADH:

Arginine LDC:

Lycine, ODC: Ornithine, CIT: Sodium citrate, H2S:odtum
thiosulfate, URE: Urea, TDA: Tryptophane, IND: In€o
VP:Creatine sodium pyruvate, GEL: Kohn's gelatity:Glucose,
MAN: Mannitol, INO: Inositol, SOP: Sorbitol, RHA: lRamnose,
SAC: Sucrose, MEL: Melibiose, AMY: Amygdalin, ARA:
Arabinose, OX: Oxidas.
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Appendix (4): Results of the API Coryne kit system used for
diagnoses Corynebacterium diphtheriae and Listeria grayi.

Tests Corynebacterium diphtheriae Listeria grayi

NIT + -

PYZ i -

PYTA - -

PAL i -

BGUR i

BGAL -

a GLU +

BNAG i

+ |1<I<|t

ESC -

URE - -

GEL - -

O

GLU +
+

+ |+

RIB

XYL -

MAN -

MAL +

+ 4+ [+

LAC -

SAC - -

GLYG V -

CAT +

+

(+): positive results.

(-): negative results.

V: variable.

NIT: Nitrate reduction, PYZ: Pyrazinamidase, PYrA: Pyrrolidonyl
Arylamidase, PAL: Alkaline phosphotase, PBGUR: beta
Glucuronidase, PGAL: betae Gaactosidase, o GLU: apha
Glucosidase, BNAG: N- Acetyl- B- Glucosaminidase, ESC: Esculin,
URE: Urease, GEL: Gelatin (hydrolysis), O: Control, GLU:
Glucose, RIB: Ribose, XYL: Xylose, MAN: Mannitol, MAL:
Maltose, LAC: Lactose, SAC: Sucrose, GlyG: Glycogen, CAT:
Catalase.
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