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1.1. Introduction:-

Dermatophytes are fungi that require keratin fawgh. These fungi can
cause superficial infections of the skin, hair arvails. Dermatophytes are
spread by direct contact from other people, aninaad soil, as well as
indirectly from formats. (Barry and Hainer, 2003).

Tinea pedis is the most common dermatophytekish is found to affect
up to (70%) of the adults worldwide. Also it isegfed to as athlete’s foot or
ringworm of the foot. It involves the plantar swdaand interdigital spaces
of the foot which includes inflammatory and nonlanimatory lesion.
(Drakeet al., 1996). Tinea pedis appears to be a diseaseibzed human,
having evolved in the late T@nd early 28 centuries. It occurs throughout
the United States but is the most prevalent in waumid climates. (Masir-
Fridling, 1996).

A great attention was made to use microorgarms their metabolites in
treatment of various infection and diseases. Bmctend yeast are
considered as the most and first two types of miganisms used in this
approach. Among bacterial groups comes lactic beitteria (LAB) to be
used as a probiotic by too many investigators &attrseveral diseases
through excreting numerous metabolites that posséssitory activity on
microorganisms causing these diseases. It presenbrmal microflora in
the mucus membrane of the intestine and digestaet bf human. The
microbial action of LAB is based on both competitifor nutrient and
production of various compound, such as organidsadiydrogen peroxide,
bacteriocins and low molecular weight metabolit€uWehand, 1998).
Lactic acid and phenyl acetic acid, in combinatibaye shown to exhibit
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good antifungal properties (Lavermicocseiaal., 2003). More recently, the
use of lactic acid bacteria to inhibit growth ofmfa has gained serious
attention due to the widespread of diseases caogatlmerous types of
such filamentous microorganisms. In Iragq, mosthef previous probiotic
studies were focused on using lactic acid bacté@sa probiotic) against
bacteria causing diseases. For such reason, tinly svas designed to
investigate the effect of local isolates of LABpesially those belonging to
the genusLactobacillus, against fungi causing the dermatophytic disease
tinea pedis. For such purpose, different conceatranf filtrates of more
than one species dfactobacillus was tested growth of fungi isolated from

scraped samples of patients infected with tineasyidease.

Aims of the study:

* |solation and identification of fungal causativéSmea pedis.
« Detecting the inhibitory activity of probiotic istdks (or their

filtrates) against fungal isolates.
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1.2. Literature Review:-

1.2.1. Dermatophytoses

The dermatophytoses cause tinea and relatethshs. The word tinea
comes from a Latin root meaning a gnawing wormoemon name for
some forms of tinea is ring worm. The ring worm wamed to describe the
circular lesion produced by dermatophytes on the gkscalp. The circular
form of tinea is due to the fungal infection spreadan expending circular
manner resulting in a ring-shaped, scaly, itchingaaon the skin (Ajillo,
1974; Myrvik and Weiser, 1988).

Dermatophytes are infection of keratinizessuies, that is, the epidermis,
hair and nails. The history of human medical mygyglstarted before one
hundred and fifty years ago peculiar microscopecttires of rods and buds
when noted in the diseased skin of patients suffjefrom tinea favosa
(Kown-Chung ad Bennett, 1992; Martin and Kobayashi, 1999). Later it was
found that the fungal cause of tinea favosa, wast frecognized by
Schonlein and now known as$richophyton Schoenleinii (Padhye and
Weitzman, 1998).

Sabouraud began his systematic studies of depmgoses in 1892, and
he published a series of papers correlating eatigties with his own astute
observations, then Sabouraud in 1910 classifietha@phytes in to four
genera Achorion, Epidermatophyton, Microsporum and Trichophyton) and
the culture media have been developed for isolaifatermatophyte (Aiello,
1977, Padhye and Weitzman, 1998). Emmon in 193dbksited current

taxonomic system of dermatoyphyes according to hegocal standards, he
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classified the dermatophytes into three gendmactjophyton, Microsporum
and Epidermophyton ) on the bases of spore morphology and accessory
structure of the fungi.

Dermatophytes can be divided into three grpuasthropophilic,
zoophilic and geophilic depending on their natumabitat. The primary
reservoirs of them are man, animal and solil, rdsmdyg. Fungi in all three
categories, however, cause human infection (Mackesi al., 1986).
Cutaneous fungal infection are mostly caused bymdephytes which
include the fungi in generaTrichophyton, Microsporum and
Epidermophyton, in addition to a great variety of yeast, molasl ather
fungi which sometimes infect the skin and all tbgetare grouped under the
name dermatomycosis (Edwardo, 1984).

Dermatophytes are capable of infecting nails thedskin from almost any
body sites. One of the frequently encountered dextophyte infections is
athlete’s foot or tinea pedis. This can be recgrinfection and is most often
caused by the dermatophytes speci&sichophyton rubrum and
Trichophyton mentugrophytes (Howell et al., 1999).

Tinea pedis occurs mostly among people who skaes, the warmth and
moisture provided by the shoes are the key factorestablising and
maintaining tinea pedis (Nickerson-Irving and Mchind945). In 1973,
Gentles and Evans noticed a definite relationskeifpvben the incidence of
tinea pedis and the use of communal bath. Theencel among bather and

non-bather was (21) % and (28) %, respectively.

1.2.2. Cutaneous Mycosis Infection:

Fungal infections of the skin can be classifiedording to their sites of

infection, into the following five groups: (supemifl, cutaneous,
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subcutaneous, systemic and opportunistic) (Pressabt 1996; Mitchell,
1998).

The cutaneous mycoses are caused by fungi thatiengaly superficial
keratinized tissue (skin, hair and nails) and hetdeeper tissues. The most
important of these are the dermatophytes, a gréugosely related fungi
classified into three generaEpidermophyton (infect skin and nails),
Microsporum (infect skin and hair) andrichophyton (infect skin, hair and
nails) (Hunteret al., 1995; Jawetz et al., 1995). These fungi invade only the
keratinous layer of skin because most are unablgraw at 37 °C except
Trichophyton verrucosum. Growth may be enhanced at 35-37 °C (Arthur
al., 1986) or in presence of serum for the preseatdibodies against the
fungi (Mitchell, 1998).The cutaneous mycoses dependthe site and

species of fungi causing the infection.

1.2.3. Types of Tinea:
1.2.3.1. Tinea Capitis

Tinea capitis is dermatophytosis or ringworm of sigalp and hair. The
infection begin with hyphal invasion of the skin dfie scalp, with
subsequent spread down the keratinized wall of hbe follicle by
Microsporum audouinil , Microsporum canis and Trichophyton tonsurans
(Hay and Moore,1998; Odosanal. 2000).

1.2.3.2. Tinea Barbe
Tinea barbe, is a ringworm of the beard. Ite@$ the hairs of the beard,
neck and mustache area of adult men who work wiimals (Lesheet al.,

1994; Goldsteiretal., 2000) The most common zoophilic fungi that’'s cause
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tinea barbeTrichophyton mentagrophytes and Trichophyton verrucosum
(Websitd ; De-vroey, 1995).

1.2.3.3. Tinea Faciei

Tinea faciei, tends to occur in the nonbearaesh of the face. Common
causative organisms areTrichophyton rubrum and Trichopyton
mentagrophytes or Trichophyton tonsurans. (Emanuel and Mcneely, 1996;
Drakeet al., 1996).

1.2.3.4.Tinea Corporis :

Tinea corporis is properly applied to lesiomgioating on the glabrous
(relatively hairless) skin of the human body exdlptfoot, hand and groin.
(Ravine et al., 1980; Kown-chung and Bennett, 1992).Tinea corporis is
caused by all dermatophytes fungi and the mostenmmmtypes are:
Trichophyton  rubrum, Microsporam canis and Trichophyton

mentagrophytes (Matsumoto, 1996).

1.2.3.5. Tinea Cruris

Tinea cruris is an acute or chronic infectamturs in the groin area and
involving the perineum, scrotum and perianal a(Paescottet al., 1996)
Most such infections involve males and the mosigfuhat’s causes the
tinea cruris areTrichophyton mentagrophtes, Epidermophyton floccosum
andTrichophyton rubrum. (Hay, 1993; Martin and Kobayshi, 1993).
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1.2.3.6. Tinea Manuum

Tinea manus refers to ring worm of the hanas the fingers. (Martin
and Kobayash, 1999).

All dermatophytes fungi are causes the tineauum but the most fungi

Is Trichophyton rubrum (Hay and Moore, 1998).

1.2.3.7. Tinea Uniguium

Tinea uniguium is a dermatophyte infection led nails. It's a subset of
onychcomycosis, which includes dermatophyte, nand&yphyte and yeast
infection of the nails (Bergus, 1993).The most canncausative fungi are
Trichophyton rubrum and Trichophyton mentagrophytes. (Websitel;
Prescotkt al., 1996).

1.2.3.8. Tinea Pedis

Tinea pedis, other wise known as Athlete’s fo®ta fungal infection of
the feet caused by superficial dermatophytes (Jahss, 1991; Tortora and
Grabowski, 1996). It is the most common fungal ¢tifen and seems to be a
higher incidence in males and it is the least comimcchildren. (Rodgeet
al., 1996; Evans, 1997).

Initially it attacks the web of skin betweeretBrd and 4th toes and then
may progress to other area of the feet includiegsthles and the heels.

Athlete’s foot is called at any infection ocslretween the toes either to
be bacteria o€andida or nondermatophyte mold&insberg, 1997; Hay and
Moore, 1998).
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1.2.4. Epidemiology of Tinea Pedis:-

Tinea pedis infection is distributed in all wadglwide and it is considered
the most common dermatophyte infection (Aly, 19%4) it is estimated to
affect about (15) % of the population (Maruyastaal., 2003). The tinea
pedis infection is more common during summer moatigin semi-tropical
and tropical climates. It is usually related to atieg and warmth, and use
of occlusive footwear (Aly, 1994).

Most researchers insist that the most imporpate from which man
may get the infection is the communal bath and swimg pools.
Vanbreuseghem in 1955 showed that (30) % of pers@ingse main
recreation was swimming in public baths had tinedigpcompared with
(4.5) % of gymnasts. The infection is also commomreas such as college
dormitory shower rooms where many people share sigvocker rooms,
bathing facilities and gymnastic floors. (Conklin, 1990; Auger et al., 1993).

1.2.5. Etiology of Tinea Pedis:-

Tinea pedis is most commonly causedTbighophyton rubrum (60) %,
Trichophyton mentagrophytes (20) % andEpidermophyton floceosum (10)
% (Midgleyet al., 1997; Joseph, 2004).

Trichophyton rubrum is the most common pathogen cases of tinea pedis
throughout the world (Arnoldet al., 1990). The zoophilic species most
commonly produce more inflammatory type of tineadipe (Hay and
moore,1998; Website2),Trichophyton violaceum, however, is probably the
most prevalent of the zoophilic dermatophytes ttaises tinea pedis and

this infection is considered a resistant for tre&aim(Pock-steen,1967).
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1.2.6. Pathogenesis of Tinea Pedis:-

Tinea pedis infection is considering the maspartant dermatophytes
infections in the North America and United Statégothman, 1957).
Trichophyton rubrum, Trichophyton mentagrophytes and Epidermophyton
floccosum most commonly causes of tinea pedis, Witichophyton rubrum
being the most common cause worldwide. (Rippon81L98

Tinea pedis spreads via the transfer of inggali skin fragments in
various environments, such surface include bathrioars and communal
areas or by towels, sock and shoes, due to thss enfection among family
members is common (Roak al., 1972; Burton, 1996). Dermatophyte fungi
invade the superficial keratin of the skin, anditifection remains limited to
this layer. Dermatophyte cell walls contain manpawisich can inhibit the
body’s immune responsérichophyton rubrum in particular contains
mannans that reduce keratinocyte proliferation, d@hd concomitant
decrease in the rate of sloughing results in armsbrgtate of infection
(Elewski, 1994; Ninomiyaet al., 1998).

Enzymes and other diffusible substances pratibgethe dermatophyte,
including the transepidermal leukocyte chemotaxigd protolytic enzymes,
reach the viable layers of the skin and inducesiriieammatory response,
this is called the colonisation phase and occurshe stratum corneum
(Chan and Peterar, 1981; Nichiolas and Badery, J1994

1.2.7. Clinical Feature of Tinea Pedis:-

A tinea pedis infection is more common in tlilayoung’s and there
seems to be a higher incidence in males more #raalés, and rather than it
is the least common in the children (Fretyal., 1985), but when it dose

occur in children it is often misdiagnosed (Mcbridad Cohen, 1992;
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Rodgeret al., 1996).

Tinea pedis may present in several ways, mgryrom mild chronic
scaling to acute lesions that are exfoliative, yiast or bullous. The
vesicobullous disease is more occurs in the childrem other types of
tinea pedis (Geary and Lucky, 1999). There are fypical presentations of
Athletes foot (Martin and Kobayashi, 1999):-

1.2.7.1Chronic Interdigital Infection :-

Interdigital tinea pedis is the most commomfaand can be caused by
any of three anthropophilic dermatophyté&s ¢hophyton, Microsporam and
Epidermphyton). This form typically affects the toe webs and dighal
areas producing chronic scaling, fissuring and maed skin. It frequently
occurs between the lateral toe spaces especiatly, flourth and fifth toe
interspaces and may spread to the underside oftabe (Leyden and
Kligman, 1978; Hay and Moore, 1998). It can be itchy and give aimg or
painful sensation; also amalodour can often becadtiWet condition along
with fungal invasion increases the incidence oftéxaal infection in these
patients by breaching cutaneous integrity by sévgpas of bacteriauch as
Saphylococcus aureus, Brevibacterium epidermids and Corynbacterium
minutissimum, (Reeves and Malbach, 1990; Leyden and Aly, 1993; Leyden,
1994). These pathogenic bacteria sometimes produlgur compounds
which are potent antifungal and the fungus in tifeated area may die, but
the continued bacterial growth leads to sever, nadee interdigital
infections. This type of infection, is not curalidg antifungals alone, but

requires antibiotics to eradicate the infection (fileand Kobayashi, 1999).
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1.2.7.2. The Chronic Papulosequomous Type:-

Chronic plantar scaling is also known as plantgperkeratosis or
moccasin type of tinea pedis. The term moccasirdriged from the
appearance the fungus imparts to the foot and laeavn as dry type
infection (Habif, 1990).

The moccasin type is a more sever prolonged fofrtinea pedis that
covers the bottom and lateral aspects of the fBoth feet are usually
affected and the surface presents as a heavydcsileery white flakes on a
red thickened base. Papules may also be noteddtbandemarcation line
of erythema that surrounds the foot (Fitzpatmtlkal., 2001).Trichophyton
rubrum is most commonly associated with moccasin typeatipedis and
other possible causative organisms incluaechophyton mentagrophytes

andEpidermophyton floccosum (Martin and Kobayashi, 1999).

1.2.7.3. Vesiculobullous Tinea Pedis:-

Vesicobullous infection may be subacute but can highly
inflammatory; this infection is noticed on the amnid side of the foot and is
usually caused byrichophyton mentagrophytes (Black et al., 1969). It
causes small confluent vesicles or vesiculopustsigsounded by scaling
and lacks the macerated weepy skin seen in intattgpe (Roldaret al.,
2000), and also vesicles in thempany or absence of fissures span from the
dorsal web space to the sole and arch of the foot.

The intense inflammation is noticed with thisritya of tinea pedis is
secondary to a host T- cell immune response, treghby the generation of
a sufficient number of organisms into the stratuwmoum. (Jonest al.,
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1974), and this immuneeactions is a contact-type dermatitis caused by
contact of the epidermis with specific fungal aatig (Blaket al., 1969).

1.2.7.4. Ulcerative Tinea Pedis:-

This type causes more acute and symptomatiarpi characterized by
maceration and ulceration of large areas of theessodnd also white
hyperkeratosis and a strong heady odor are chasdictelt accompanied by
a secondary bacterial infection, usually with gna@grative organisms. This
type is commonly seen in immunocomprimised andetialpatients (Martin
and Kobaysh, 1999; Robbins, 2005).

1.2.8. Laboratory Diagnosis of Dermatohytes :-

Tinea pedis infections are typically easy tstidguish and diagnose.
Usually, diagnosis of tinea pedis is based on tysand clinical appearance
of the feet. However, the following laboratory geare important to ensure
the infections and to know the causative fungi (Philpot, 1977; Weinstein and
Berman, 2002).

1.2.8.1. Microscopical Examination:-

Specimens consist of scrapings from the infectad, $tace on a slide
where a few drops of (10-20) % potassium hydroxXid®H) solution is
added. After the cover slip is applied, the slslgenerally heated (Jawedz
al., 1980; Hay and Moore, 1998). Care should be talarto overheat the
slide because boiling was precipitates KOH crys{#son-Chung and
Bennett, 1992). It can then be examined, immediated branching hypha
of the superficial dermatophytes can be recogniasd well as the
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pseudohyphae, chains of arthrospores and buddilgyateyeast (Jawetet
al., 1982; Ajello and Padhye, 1998).

1.2.8.2. Cultural Examination:-

It is essential to isolate a dermatophyte in celturecause direct
examination dose not allow species identificatibn.some times it gives
negative results. Sabourands agar is the most conaig@r medium used to
culture the dermatophyte fungH4bif, 1990; Kwon-Chung and Bennett,
1992). Medium containing cycloheximide and chlor&emicol are used to
suppress mold and bacterial growth (Bailey and Scott, 1974; Jawetz et al.,
1995). Incubation of cultures at 30 °C for at tedsveeks before discard
negative cultures. Some dermatophytes sporulateinvd days; whereas
others take longer or seldom produce spores.

Macro conidia are more typical in morphologyoung than old cultures,
so that must be examined a&istperiod (Tilton, 1992; Kwon-Chung and
Bennett, 1992). When colonies appear, a small lalgak containing hyphal
tips may be cut out and transferred to sabouraudtrake agar and
incubation at 30 °C to avoid contamination by otmeicroorganisms.
Species determination is made on the basis of @dlomorphology,
pigmentation, microscopic examination and in sores biochemical tests
(Jawetzet al., 1995).

1.2.9. Treatment of Tinea Pedis Infection

Treatment of tinea pedis infection may consistopical and systemic

treatment, in addition to some others:-
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1.2.9.1. Topical Treatment

Topical antifungal agent is effective against nfosin of tinea pedis. The
most antifungal drugs act by prevent synthesisl \etampound in cell
membrane of fungi. (Smith, 1993).

There are numerous topical agents available fotrdament of tinea pedis:-

1.2.9.1.1. Topical Imidazoles:-

Effective in all form of tinea pedis but are exeell treatments for
interdigital tinea pedis these drugs are antifungaglents and have
antibacterial activity and their mechanism of actis act by binding to the
cytochrom system that’s lead to inhibits the bidkgsis of cell membrane
of fungi which leads to death of fungal ceBefgus and Johnson, 1993;
Martin, 2002).

1.2.9.1.2. Topical Pyridones:-

They are broad-spectrum agents with antideypigttic, antibacterial and
anticandidal activity and are therefore useful lif@ms of tinea pedis but
especially effective in interdigital tinea pedidaheir mechanism of action
Is act by interferes with synthesis of DNA, RNA amdtein (Martin, 2002).

1.2.9.1.4. Topical Allylamines:-

Effective in treating all forms of tinea pedis esjpdy that's will be
treatment resistance for example Moccasin type tje2002).

The mechanism of action of these compounds tidyaenhibits squalen



Yo

Introduction and Literature review

epoxidase enzyme which decreases ergosterol syg)thastal compound of
cell membranes of fungi that causes fungal celtrd@vans, 1997; Patelet
al., 1999).

1.2.9.1.4. Topical Benzylamines:-

Sometime classified as a subset of allylasjirmad useful for treating
patients with refectory tinea pedis for exampleocio hyperkeratotic (Savin
etal., 1997; Saplet al., 2001).

1.2.9.1.5. Thiocarbamates:

Tolnaftate is a thiocarbamates, used priflgipa tinea pedis treatment,

that’s will be occurs on powder or solution formaffaguchet al., 2001).

1.2.9.1.6. Keratolytic agents:-

These compounds are working to eliminate kkeatin layer which
dermatophytes lies on it, that’'s leads to inhibi# fungal growth (Kwon-
Chung and Bennett, 1992).

1.2.9.1.7. Griseofulvin:-

It's use as powder in concentration (1) %, effextin all form of tinea
pedis but is excellent treatment for interdigitabt pedis (Alyet al., 1994).

1.2.9.1.8. Oil of Bitter Orange:-

It's considering very cheep treatments; howevés,able to prevent the
fungal growth (Ramadast al., 1996).
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1.2.9.2. Systemic Treatments:-

Systemic treatments are taken by mouth in tine#pefiction especially
treatment of moccasin-type tinea pedis or inflanomgdt vesicular tinea
pedis, and also may be required for patients whe Hailed with topical
antifungal therapy, it can also be used as alfirettherapy in patients with
severe disease like hyperkeratotic lesions or miEtievith diabetes or
peripheral vascular disease and patients with innsuppressed (Xat al.,
1999; Martin, 2002; Markova, 2002), and this compounds are involves:-

1.2.9.2.1. Terbinafine:-

Terbinafine is synthetic allyamine derivatitleat has in vitro activity
against dermatophytes and some molds (Faergetan 1993; Noguchet
al., 1999).

1.2.9.2.2. Triazol Compounds:-

This compounds are belongs to azoles graymthetic triazole
antifungal agent that inhibits fungal cell growthy bnhibiting the
cytochrome P-450 dependent synthesis of ergostaroital compound of
fungal cell membranes (Hay and Moore, 1998; Nozickovaet al., 1998).

1.2.9.2.3. Griseofulvin compound:-

Griseofulvin is an antibiotic produced byexicillium species, this agent
acts by inhibits fungal mitosis, perhaps by inteoac with polymerized

microtubules and disruption of the mitotic spinddad it is fungistatic and
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requires long courses of therapy (Taezal., 1985; Kwon-chung and
Bennett, 1992).

1.2.9.3. Another Treatment is Involves:-

1.2.9.3.1. Aluminum Acetate Solution (Burrow’sal.):-
It is used at concentration (1/10 to 1/40) f@atment vesicular tinea

pedis and for decrease humidity (Martin, 2002).

1.2.9.3.2. Ammonium Lactate Lotion:-
It is used at concentration (12) % or (5%) to daseescaling in patients

with hyperkeratotic soles (Martin, 2002).

1.2.9.3.3. Drying Powders
It is put in the shoes for reduce foot hutgi@Martin, 2002).

1.2.10. Important Fungi causing Tinea Pedis:-

1.2.10.1Tirchophyton rubrum:-

Tirchophyton rubrum is a cosmopolitan, anthropophilic species. It has
recently become the most frequent etiologic agdnhuwman ringworm
especially of tinea cruris through out the worldislreported to cause tinea
pedis in children as young as ago two years; iedad invade the nail plate.

Tirchophyton rubrum is chronic and in some individuals become lifetime
carriers once infected by this fungus, althoughstially dose not invade
hairs (Johret al., 1996).

Skin lesions caused @yrchophyton rubrum often have a red margin; the
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central portion may appear to be relatively cledihough scaling may be
apparent. On rare occasions, this organism mayedausa capitis. Infected
hairs do not fluoresce and hair invasion is enadwtlidecause this fungus is
quite variable, identification can be frustratitpwever, most mycologists
believe that identification is important becausgorous and extensive
therapy is often required. One form of this fungusery fluffy, white and
exhibits many aerial hyphae. Other form dfirchophyton rubrum is called
the “granular”. This white colonies are very fléacks aerial hyphae and
have pronounced granular appearance; the undesarfaolonies of
Tirchophyton rubrum are usually red which is in sometimes is very lrig
color. It appears to have brown mixed with it (Behm1979).Tirchophyton
rubrum is the most common isolate from all regions exdbptscalp. Tinea
pedis usually of the moccasin type is the mostuesdy seen form of
disease (Dompmartiet al., 1990).

1.2.10.2 Trichophyton mentagrophytes:-

This fungus is a worldwide cause of athletestf It also can cause tinea
capitis, tinea corporis, tinea barbae and tinea<rin many instances these
infection are sporadic. According to many authesi infections by
Trichophyton mentagrophytes are not difficult to cure. There are several
different variants of this organism; some are amgbphilic, while others are
zoophilic. If hair is infected, the infection is dwothrix (Bulmer, 1979).
Trichophyton mentagrophytes is a cosmopolitan species and is the most
commonly isolated dermatophyte from man and animal.

Typically colonies offrichophyton mentagrophytes, are flat with a cream
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to buff or tan, powdery surface. It tends to pradweeply pigmented
colonies (Kwon Chung and Bennett, 1992).

Trichophyton mentagrophytes produces several different colonial forms.
One major form is called “downy” because the cdtig white, very fluffy
and grossly has downy appearance, usually this iem@nthropohilic. Other
major form is “granular”, usually this colonial tgps zoophilic in origin and
when it infected man, may induce considerable inftation (Bulmer,
1979).The reverse side of the colony is rose brawcasionally orange to
deep red in color (Bailey and Scott, 1974).

Trichophyton mentagrophytes is the species ofTrichophyton most
commonly isolated in clinical laboratories and ibguces positive urease

reaction within two or three days (Konensimal., 1978).

1.2.10.3 Candida albicans:-

Candida albicans appears as unicellular, yeast like fungi, reprediiacy
budding and it is polymorphic, able to change rsNsy between round
budding and elongated hyphae or filamentous groWwtiis morphological
flexibility appears to be a key contributor to Vence(Lodder, 1974; El-
Barkani et al., 2000). The optimal temperature for growth @éndida
albicansis 37 °C and the optimal pH is 7. The favored terajure for germ
tube formation is 37 °C and pH 7 with exceptionagieéd by Zhang who
showed thaCandida albicans able to produce germ tube in special medium
has pH (5.4) (Sims, 1986; Zhang, 1995).

Candida albicans is a component of the normal skin floral and als®
chief cause of mucocutaneous fungal disease in hsinfelay, 1993).

Candida can also infect fingernails, producing d¢myycosis and
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paronychia and is more common with advanced hummnunodeficiency
virus (HIV) disease (Conant, 1994).

Candida albicans is the yeast pathogen most frequently isolatedhfro
patients with fungemia: Oropharyngeal candidiasighe most common
opportunistic infection in human immunodeficienayug infected patients
(Heelanet al., 1996 and Wt al., 1998).

Candida albicans is the yeast species most frequently isolated from
human clinical specimens and causes a spectrunpefficial and systemic
infections. The superficial infections such as aahdidosis which affect a
large proportion of population including neonatesl @&lderly individuals
and candidal vaginitis which afflicts more than 30%all woman (Nimiet
al., 2001). Superficial infections Bgandida albicans are common diseases

In immunocompromised patients (Schakeal., 2001).

1.2.11. Probiotics Definition and History:-

Early definition of probiotics by Lilly and Swllall (1965) is substance
produced by microorganisms which inhibit the growtf other
microorganisms. While Havenaar and Hais (1992)naeffithem as mono or
mixed cultures of live microbes that when appliedanimal or human
possess beneficial effect on health of the hoses&hbeneficial effects
include disease treatment and prevention as wellinggovement of
nutrients digestion and absorption (Fuller, 1991).

Probiotic microorganisms are generally (but owly) lactic acid bacteria
(LAB) including Lactobacillus acidophilus, Lactobacillus casa,
Lactobacillus plantarum, Lactobacillus bulgaricus and Lactobacillus

rhamnsus. Other such alsacillus andbifidobacterium spp. as probiotic
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strains is also used. Several microbes have beszhursntentionally in food
production such as dairy products and fermentedetadde. Such
fermentend foods are popular due to their distamnaracteristic in term of
taste and aroma. Probiotic microorganisms are tes@dprove food flavor,
for their beneficial aspects in health restorataomd for disease treatment.
They proposed and used in a wide range of clinigals, ranging from
diarrhea disease to cancer prevention (Fuller, 1994; Kaur et al., 2001).

The meaning of this term has now been redefametrestricted to aviable
microbial agents which when used in animal or nmmeficially affect the
host possibly by improving the balance of the iedigus microflora (Fuller,
1991; Salminem et al., 1999).

Based on this meaning, several term such @sndly”, "beneficial”,
"healthy" bacteria are also commonly know for podigis. The first study
regarding beneficial effect of probiotics was oadlrout in the early of ninth
century when a scientist that reported the faveraiffiects of soured milk in
human and suggested that consumption of live megdpossibly LAB) in
such fermented milk may help improve the balancéhefgut micro flora,
since then, microbial probiotics have gained ameasing interest and their
use in now widely accepted (Fuller, 1994).

The newest definition of probiotics is live nmobial food supplements or
components of bacteria which have been shown te hawmeficial effects on
human health (Isolauet al., 2002).
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1.2.12. Lactic Acid Bacteria (LAB):-

The term lactic acid bacteria (LAB) firstly aassociated with the milk
souring organism. It was classify by Oral-Jenseh9h9 into four main spp.
(streptococcus, Pediococcus, Leuconostoc and Lactobacillus). They have
common properties of gram-positive, non-spore fagnbacilli,cocci or
single, paired, chain or tetrad, catalase negasmagrobic or aerotolarate,
fastidious bacteria and produce lactic acid as rpanaluct of fermentation
process (Holzapfed al.,1998).

LAB reguires fastidious nutritional requirements media should contain
broad spectrum of organic acids and inorganic a@dsno acid, vitamins
(B-blex), carbohydrates, peptides, salts and fatig (Kandler and Weiss,
1986). So that, deMan Rogosa Sharpe (MRS) medius seéected as a
medium capable of supporting growth of all lactmdabacteria (Teuber;
1995). LAB classified by Bergy’'s manual in 1994 ontAerococcus,
Lactoabacillus, Leuconstoc, Pediococcus andStreptococcus.

Later, it is found that there are new kinds 8BLwhich have the ability to
moving, so it is put into a new genus callédgococcus. Other newest
Tetragenococcus have the ability to tolerate high salt concentra{18%
NacCl). After that, new genus of LAB not tolerataghhacid concentration
was namedrnobacterium.

But in recent years, the modern classificabbi AB was according to
the sequence of rRNA and hybridization, for thigs@n lactic streptococcus
was divided into two generatreptococcus and Lactococcus (Axelsson,
1995).
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1.2.13. Fungal Inhibition by LAB:-

Lactic acid bacteria (LAB) are of particulartérest as biopreservation
organisms. Their preserving effect mainly relateshe formation of lactic
acid, acetic acid, hydrogen peroxide; competitiaor hutrients; and
production of bacteriocins (Stiles, 1996). The baotins from LAB are
bioactive peptides, derived from ribosomally systhed precursors and
with a bacteriocidal effect on a number of diffdrgnam-positive bacteria
(Klaenhammer, 1993). While many studies have asdeas®ir antibacterial
effects (Dodd and Gasson, 1994). There are veryréorts on specific
antifungal compounds from LAB.

A mixture ofLactobacillus spp. from a commercial silage inoculum was
found to reduce mold growth and spore germinatamwell as aflatoxin
production by Aspergillus flavus subsp. parasticus (Gourama and
Bullerman, 1995). An antifungdlactobacillus sanfrancisco CBI, isolated
from sour dough inhibited bread spoilage molds fitbie generdusarium,
Penicillium, Aspergillus, andMonilia.

Early research suggested antifungal acts/itiem alactobacillus casel
strain that inhibited both the growth and the aftat production of
Aspergillus parasiticus (EI-Gendy and Marth, 1981).

It has been reported that antifungal actiekyt AB might be due to the
combination of lactic acid production and acetidddn the MRS medium
(Caboet al., 2002).

One such specific inoculum could be a LAB psssg antifungal
properties in order to decrease fungal deterianatiosilage and to improve

aerobic storage stability.
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1.2.14. Substances Produced by LAB:-

As mentioned above, LAB can produce a numberawotimicrobial
substances. Some of them (e.g. lactic acid aneniayinhibit both bacteria,
yeasts and filamentous fungi, whereas others, aadhe bacteriocins, only
affect closely related bacteria.

Studies of the antifungal potential of LAB haidentified a number of
compounds with inhibitory effects against differembuld and yeast species
(Lavermicocceet al., 2000; Magnusson, 2003; Sjogren, 2005).

Apart from the actual inhibition of fungal grtw LAB can also
specifically inhibit production of mycotoxins or mobilize mycotoxins
through binding to their surface (ElI-Nezaghal., 2004).

They found a mixture of organic acids (acetaproic, formic, propionic,
butyric and n-valeric acid) synergistically respbies for the inhibitory
effect of this strain, where caproic acid seemeetthe most important. All
these identified substances are low molecular viesggmpounds, but there
are also reports of unidentified proteinaceous amamgs with broad
antifungal activity (Magnusson & Schnitrer, 2001).

Studies on antifungal LAB reveal that the prcitbn of fungal inhibitory
substances occurs among many different speciegieSpeelonging to the
genusLactobacillus are reported in the majority of the studies. It
known if this is due to the fact that they gengralbssess more antifungal
capacity than other species, or whether it is duge ltigher prevalence in the
type of environments studied.

Antifungal LAB could probably be used in food &ed systems to
enhance quality, for example by, reducing the dsghemical additives and
preventing growth of spoilage yeasts and mycotodgéungi (Wesselst
al., 2004).
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Substances that inhibit fungal growth are géamance both in the control
of human and animal pathogens, and in the prevemtfidungal growth in
food and other materials. Besides the environmeptdddecrease, there are
other, probably more important effects of these pommds on fungal
growth. General mechanism behind the inhibitiosuggested to be due to
the passage of undissociated acid molecules attres®ll membrane. Once
inside the cell, the higher pH of the cytoplasm ehd to the dissociation of
acid. This will generate an accumulation of theoanof the acid together
with protons, and consequently a decrease in tinacillular pH. In yeasts,
lowering the pH has been shown to inhibit glycay@frebset al., 1983).
Thus, intracellular acidification directly affeasowth.

Apart from the lowering of pH, other actionsck as anion accumulation
and disordering of cell membrane structure have la¢éen proposed as being
responsible for the weak acid inhibition (Pigeral., 2001). Chenget al.,
(1999) reported on the accumulation of trehalosel a@mhibition of
macroautophagy (Hazaal., 2004), as well as aromatic amino acid uptake
In Saccharomyces cerevisiae by weak organic acids (Baueral., 2003).

Weak acid inhibition of filamentous fungi hastn®ceived as much
attention as effects on yeast. However, Plumretge., (2004) showed that
sorbic acid causes intracellular acidification amdhibition of conidial
germination and mycelia growth Aspergillus niger.

Most studies of the effect of weak acids onghaingrowth have
established that a certain pH is necessary fomthibitory action, whereby
the acid is undissociated, leading to diffusion oasr the membrane.
Moreover, the actual mode of action seems to Werdifit, depending both
on the type of organic acid and target organisntoimclusion, this group of

compounds shares common features important forbitidm of fungal
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growth, but some specific actions by different a@tko occur.
Niku-Paavolat al. in 1999 reported the production of antimicrolboab-
molecular-weight compounds other than organic afioisy Lactobacillus
plantarum. The active fraction containing, for example, bmozacid,
methylhydantoin, mevalonolactone, and cyclo-(glyicyeucyl), and acting
synergistically with lactic acid, against boflusarium avenacum and the

gram-negative bacteriuPantoea agglomerans.
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3.1. Isolation and Identification of Fungi from Clinical
Samples:-

Fifty scraping samples were collected from patienif$ering from Tinea
pedis. Microscopic examination illustrates that 528f) of them were
infected with fungi. Further cultural and biochealiadentification showed
that 13(26%) isolates belonged to the moldsichophyton spp.
(Dermatophytic fungi), 8(16%) tdrichophyton rubrunm and 5(10%) to
Trichophyton mentagrophyt, while 13(26%) isolates belonged to the yeasts
Candida, 7(14%) toCandida albicans, 3(6%) toCandida tropicals, 2(4%) to
Candida parapsiolosis and 1(2%) isolatéo Candida krusei. Other molds
found were 7(14%) isolates @ispergillus spp and 3(6%)Pencillium spp,
(as opportunistic fungi). The rest 14 samples shiowe growth for any
fungi which were considered as healthy. Table (3-1)

Table (3-1). Types of fungi isolated from patient wh Tinea pedis
infection.

Type of fungus Percentage%

10
16

Trichophyton mentagrophyte

Trichophyton rubram

Candida albicans
Candida tropicls

Candida krusei

Candida parapsilosis

Pencillium spp.
Aspergillus spp.
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3.1.1:- Dermatophytic Molds Occurance

When samples that obtained by scraping theerdigital foot of
suspected patients were put on sterile Petriedisiontaining sabouraud
dextrose agar modified with chloramphenicoal andlatyexamide, also
13(26%) of the 50 samples were found to be posifitredermatophytic
fungi. Direct KOH examination and biochemical telsdted in Table (3-2)
below, confirmed that two Tinea pedis causative cigse of
dermatographytic fungi were presenft;ichophyton rubrum as the main
species with 8 isolates (16%), and 5 isolates (1@%¥o)Trichophyton
mentagrophyte.

Table (3-2). Results of morphological and biochemat tests of
Dermatophytic fungal isolates obtained from foot s@ping samples.

Growth at | Culture | Culture on
Hair different on PDA | corn meal
isolates perforation | temperature| (red agar (red
color color

28 | 37 | produce)] produce)

T. rubrum + +

T. mentagrophyt

+ (Positive result) = growth appearance
- (Negative result) = no growth appearance
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3.1.1.1.Trichophyton rubrum:

Upon culturing on Sabauroud dextrose agdonoes of Trichophytone
rubrum were slow-growing, white, and cottony to velvetyhaa radish to
purple pigment on the reversed side of the colonigsh spread into
marginalhyphae and diameters reaching 4.5cm after 14 dagsubation
at 30 °C (Fig. 3-1). They developed numerous micnaidia which were
oval and born along only the sides of hyphae. Feerotonidia had
cylindrical shapes with smooth-thin walls. Aftedays inoculation on
urease medium, no change was observed on theafdloe medium and
dose not perforate hair when grown in hair cultareitro, while, produce
red pigment when grown on corn meal agar and on Ri2dium. Table (3-
2), (Koneman and Roberts, 1985).
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Figure (3-1): Trichophyton rubrum grown on SDA at 30°C for
7-14 days

A- Top view B- Reversed view



Results and Discussions 50

3.1.1.2 Trichophyton mentagrophyte: -

The colonies ofrichophyton mentagrophytes grown very quickly on
(SDA) with diameter reaching 6 cm after two weeksngubation at 30°C.
They were powdery to granular, light buff to rose-tn color, and vary from
a fluffy, cottony type to velvety and pure whitehelreverse of the colonies
was brown, (Fig.3-2). On corn meal agar twdonies were yellow. They
were urease-positive within 7 days and also prodhaseperforations when
grown in hair cultures in vitro, Table (3-2).

Macroconidia were produced in few numbers and thieye cylindrical
with thin, smooth walls. While microconidia werehgpical, abundant and
born both in clusters along the hyphae, and shyphae were often present.
(Hironagaet al., 1980).



Results and Discussions 51

Figure (3-2): Trichophyton mentagrophyte grown on SDA at
30°C for 7-14 days

A- Top view B- Reversed view
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3.1.2. Dermatophytic Yeasts Occurrence:-

3.1.2.1. Cultural examination:-

Cultural examination of the suspected isolates &bwhat their
colonies appeared on (SDA) as white to creamy,sglosmooth, soft and
circular. Such characteristics come in accordanitk those belonged to
genusCandida.

3.1.2.2. Microscopic examination:-

After Gram staining of smears obtained from colergeown on SDA,
cells appeared under the oil-immersion objectiveiaket, oval having short

extension shape, budding and spore former.

3.1.2.3.Biochemical Tests:-

Table (3-3) shown that the resultCahdida isolatesto the biochemical
and morphological tests performed (surface growthS®B, formation of
germ tube when cultured in human serum at 2-4 dmd. chlamydospore
formation). Depending on such characteristics, iareccordance with Ping
(2002, the following species of yeasts were detectéahdida albicans,

Candida tropicals, Candida krusei andCandida parapsiolosis
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Table (3-3). Morphological characteristics ofCandida isolated from
scraping samples.

Candida spp. Surface Germ-tube Chlamydospore
growth formation formation

C. albicans +

C. tropicals

C. krusel

C. parapsiolosis

+ = Slight growth +++ = Heavy growth - = No@wth

Results of Table (3-4) describe the abilityCahdida isolates to ferment
(glucose, lactose, maltose and sucrose). Whilleaitlspecies were able to
ferment glucose, none were to do so for lactosgaRlkng maltose, only
Candida albicans andCandida tropicals fermented it, while all, except

Candida albicans, can not ferment this sugar.

Table (3-4). Biochemic@ksts.

Candida isolate Lactose Sucrose

C. albicans
C. tropicals

C. krusai
C. parapsiolosis

+ = Positive result - = Negative result

Candida albicans grew very quickly 1-2 days on SDA media, and its
colonies appeared smooth, glossy, circular andevtbitreamy with specific
yeast odor. It also produced germ-tube after 3\imle on corn meal agar

containing tween 80, thick-walled chlamydosporaeg)lsi or in clusters were



Results and Discussions 54

formed along or at the tip of pseudohyphae, andntnot able to produced
surface growth on SDB Table (3-3). On the othedh#rwas able to
ferment (glucose and maltose) but not (lactosesacdose) Table (3-4).

The colonies of Candida tropicals appeared white or creamy, soft and
smooth, and when cultured on corn meal agar, méar long and branched
pseudohyphae bearing blastospores (singles, chdinlasters) at the septa,
but was unable to produced chlamydospores, and-gdre; also it
produced surface growth on SDB Table (3-3). Orother hand, it was able
to ferment (glucose, maltose and sucrose) butaactbse Table (3-4).

The colonies o€andida krusi were smooth, soft and white to creamy,
while the cells possessed avoid, elongated ordawytal shape. On corn
meal agar, this species formed pseudohyphae wiiterk of blastospores,
but neither chlamydospores nor germ-tubes wereuygemstion such medium.
However, heavy surface growth was produced in SBBE (3-3), in
addition to ferment only glucose but not (lactawaltose and sucrose),
Table (3-4).

On SDA, the colonies @andida parapsiolosis appeared smooth, soft
and white to creamy, while it's were oval, elligii@and elongated. On corn
meal agar, it formed pseudohyphae consisting afdbrad chains of
elongated cells with clusters of blastospores aiear the septa. Also it was
unable to produced germ-tube and surface growtkeT8k3), while in the
sugar fermentation, it gave positive result forcglse only and negative for
the others Table (3-4).
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3.2. Distribution of Tinea pedis infection accordig to Age
and Gender:-

The infection of tinea pedis is to be similar betwanale and female in
the before teenage but it's to be more prevalemeeale than female during
and after teenage period (Pertal., 2000).Results of Table (3-5) show
that tinea pedis infection was more prevalent inesx@0 patients than in
females 16 patients. Despite that age group of9.6kbwed no difference
between both sexes; infection was higher in malag# groups of 209;
30-39 and 50-59 yeawhen the recorded numbers were 10; 3; and 3 for
males compared to 8; 2; and 1 for females, respectively. Females were
prevalence in only one age group 40-49 year witlery slight difference

when their number was 3 compared to 2 for males.

Table (3-5). Distribution of Tinea pedis patients acording to age and
gender
Age-Group Infected Patients
(year) % Female
10-19 4 2

20-29 20

30-39 6
40-49 4
50-59 6
Total 40

The reason for higher occurrence of Tines padimales than females
may be due to their using of occlusive foot wanelémg time which leads
moisture accumulation and warm environment betwdeas. Such
conditions usually encourage the dermatophytic iftmgrow and cause the
infection. In addition, males through more frequeattending the
swimming pools, they may contact the infected tewelshores, and
changing rooms that lead to increase their chanicegection. These results

came almost in agreement with Martin (2002) whenfdend that the
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disease was more commonly affects male than fechadeto swimming for
long time. Rashidet al., (2004) found that percentage of tinea pedis
infection was generally higher in males due to wepmore occlusive and
heavier shoes for long times during the year th@anales do. Results of
Table (3-5) also show that age group of 30-39 dpnaththe highest case of
Tinea pedis compared the rest groups. However, Rep{2005) found that
the prevalence of tinea pedis increased with agblel(3-6) shows that the
most important fungi which isolated from patients tmea pedis were
Trichophyton rubum and Trichophyton mentagrophyte at percentagesf
16% and 10 %, respectively. This result agreed widt of lorimeret al.,
(1997) when he found that the main microorganisesponsible for tinea
pedis infections were Trichophyton rubum and Trichophyton
mentagrophyte, and we found that the most common causative fohignea
pedis in the studying wasrichophyton rubum and this result was agreed
with Geary and Lucky (1999) .

Table (3-6). Percentage of occurrence of dermatoptic fungal isolates

fungi isolate Female

T. mentagrophyte

T. rubrum

Total
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3.3. Antifungal Sensitivity of fungi: -

3.3.1. Determination of minimum inhibition Concentation
(MIC):-

In this study, ketazole was used as an antifungant due to its
remarkable inhibitory effect onTrichophyton rubrum, Trichophyton
mentagrophyte and Candida albicans isolate (C1), which highly producing
to the germ tubes. Table (3-7) shows that amongsthen isolates of
Candida albicans, (C1) isolate was the highest producer of germ tditmes
the budding cell with a number of (75*10 For this reason, it was chosen

for further studies.

Table (3-7):- Ability of Candida albicans isolates to form germ tube in
human serum.

Candida albicans No. of germ
isolate tube formed

75x10
64x10
17x16
52x10
42x10
48x10
20x160

The minimum inhibitory concentration (MIC) ottazole were 64, 128
and 1024 pg/ml in SDB againgCgndida albicans, Trichophyton rubrum
andTrichophyton mentagrophyte) respectively. Ketazole was able to inhibit
growth of dermatophytes fungi including@ichophyton spp. andCandida

albicans. Daniel stated that there is a general agreermantttprevents the
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synthesis of ergosterol (a major component of fuptgsma membrane) by
inhibiting the cytochrome P-450-dependent enzymesdterol demethylase.
Upon fungal exposure to Kketazole, depletion efjosterol and
accumulation of 1d-methylated sterols will take place. This inteefewith
the functions of ergosterol in fungal membranes dmtupts both the
structure of the membrane and several of its fonsti such as nutrient
transport and chitin synthesis, leading to inhilartgal growth (Danieét al .,
1999). Same authors added that ketazole inhibgdugrowth by preventing
14-demethylation of lanosterol and effectively @ynthesis of ergosterol.
Also, some of these agents, at higher concentigtidastroy membranes
directly, causing rapid killing. Depending on therher results, it can be
concluded thatCandida albicans yeast was more sensitive to the
ketaconazole tharTrichophyton spp. fungus. Inder and Davids (1985)
obtained similar finding when they noticed that #r#ifungal activity of

ketazole was better against yeast than fungi.

3.4. Inhibitory effect of LAB:-

3.4.1. On solid media:-

Studying the effect of LAB on fungi is comgted by the fact that fungi
are sensitive to the normal by-products of LAB rhetsm, like acetic and
lactic acids.

Agar-diffusion method on SDA was used for detecthe effect of LAB
on fungi. This method is usually used because arraiial synthesis is
sometimes dependent on direct contact betweemtheaktor and test strain
(Rees, 1997). In this study,actobacillus plantarum and Lactobacillus
acidophilus propagation on MRS agar were used agaifrsthophyton
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rubrum, Trichophyton mentagrophyte and Candida albicans, previously
propagated on SDA. No inhibition zone was obsembén LAB isolated
was propagated on MRS agar against the fungi esclatured previously on
SDA. This result was agreed with that of Ress (39%970 found that agar
diffusion method was less effective method in itigeged the inhibitory
effect of LAB on fungi because LAB may not be giveufficient time to
express its antimicrobial activity and the actiorréplace the inverted agar
tends, to smear the streak of the test culture.

Suzukiet al., (1991) stated that agar-diffusion method is ineffe in
such regard because lactic acid bacteria when addestarters, in cheese
making will not inhibit the growth of contaminatéahgi in the product due
to it's fast growing that reaches maximum beforagiugrow. Moreover,
growth rate of molds such dsichophyton mentagophyte and Trichophyton
rubrum is usually slower than that of bacteria. So at tihee that fungi
growth after one week or more of incubation, grdyvacteria in the infusion
disc agar was loss its inhibition activity. This ynae referred to the
exhausting of the nutrient in the medium that el lead to decrease LAB

ability to exert its bioactivity and producing daotigal compounds.

3.4.2. In liquid Media:-

Well diffusion method was used to determine inhibition activity of
filtrates ofLactobacillus acidophilus andLactobacillus plantarum grown for
different incubation periods against fundirichophyton mentagrophyte,
Trichophyton rubrum and Candida albicans causing Tinea pedis.
Unconcentrated filtrates of LAB isolates showedmiabitory activity at all

incubation periods 24, 48 and 72 hr against arti@three fungi tested.
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Table (3-8) shows that at the time that orld-fmoncentrated filtrates
activity against the tested fungi, all other folafsconcentration exhibited
such activity. In general, the two isolates of nsoldTlrichophyton
mentagrophyte and Trichophyton rubrum) were more affected than the yeast
isolates Candida albicans). Moreover, as the filtrates of both LAB isolates
(Lactobacillus acidophilus and Lactobacillus plantarum) be more

concentrated, as their activity improved.

Table (3-8):- Effect of Concentrated filtrates of &ctic acid bacteria on
mold and yeast isolates grown on sabourade dextroagar in order of

inhibition zones (mm).

Diameter of inhibition zones(mm)

LAB isolate | Concentrated
filtrate T.mentagrophyte | T. rubrum | C. albicans

One fold -

Two fold 1
Three fold YA
Four fold Yy
One fold -

Two fold A
Three fold ‘1

Four fold V)

L. plantarum

L. acidophilus
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Two-fold filtrate of Lactobacillus acidophilus gave inhibition zone
diameters of 11 and 10 mm againgtichophyton mentagrophyte and
Trichophyton rubrum isolates, respectively whileactobacillus plantarum
showed noticeable inhibitory effects with zone deéens of 16 and 10mm
against Trichophyton mentagrophyte and Trichophyton rubrum isolate
(Fig. 3-3 and 3-4), respectively. Two-fold filtratef both LAB isolates were
unable to produce any inhibitory effect @andida albicans (Fig. 3-5).
Asimilar result was found by Ogunbanwbal., (2003) who reported that
Lactobacillus plantarum and Lactobacillus acidophilus exhibited no

inhibitory activity againsCandida albicans.

Figure (3-3): The effect of concentrated filtratdaned fronL. acidophilus
andL. plantarumon T. rubrum grown on SDA at 25°C for 7-14 days.

(A), effect ofL. acidophilus onT. rubrum, 1. (75%), 2. (50%), 3. (25%), 4.

(12.5%).

(B), effect ofL. plantarum onT. rubrum, 1. (75%), 2. (50%), 3. (25%), 4.

(12.5%).

The three-fold filtrates of LAB isolates exidd better inhibitory activity

against fungal isolates after 24 hr incubationhibition zones diameters of
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the Lactobacillus acidophilus three-fold filtrate againstTrichophyton
mentagrophyte andTrichophyton rubrum isolates reached to 16 and 15 mm,
respectively, without any activity on yeast isolatuch filtrate ofL.
plantarum showed higher inhibitory activity against all teréungi tested
with zone diameters of 18, 17 and 10 mmToichophyton mentagrophyte,
Trichophyton rubrum and Candida albicans, respectively. The four-fold of
L. acidophilus reached to 21, 17 and 10mm fofrichophyton
mentagrophyte, Trichophyton rubrum and Candida albicans, respectively,
while Lactobacillus plantarum gave higher activity with inhibition zone
diameters of 22, 19, and 12 mm agaiistchophyton mentagrophyte ,
Trichophyton rubrum andCandida albicans, respectively.

Figure (3-4): The effect of concentrated filtratdaned fronL. acidophilus
andL. plantarum onT. mentagrophyte, grown on SDA at 25°C for 7-14
days.
(A), effect of L.acidophilus on T. mentagrophyte, 1. (75%), 2. (50%), 3.
(25%), 4. (12.5%)
(B), effect of L. plantarum on T. mentagrophyte, 1. (75%), 2. (50%), 3.
(25%), 4. (12.5%)
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As illustrated in (figures 3-3, 3-4 and 3-BAB isolates were different in
the intensity of their inhibitory activity againsite fungal isolates used in
this study. This may be related to specificity oipounds produced against
fungal isolates (AL-Dulaimy, 2000).

From the above results, inhibitory activitylattic acid bacteria filtrates
was effective against molds than yeasts. Suzatlal., (1991), obtained
similar finding when they noticed that the antifah@ctivity of lactic acid
bacteria was better against molds than yeasts. oReafor the good
inhibitory activity of Lactobacillus plantarum may be due to its
heterofermentative pattern which enable it to poedumetabolites, like
organic acid (formic, acetic, propionic, butyria()daCQ, where fungi are
very sensitive to them. Despite that the antifuragehpounds of lactic acid
bacteria vary, they are found mainly in the obkgdteterofermentative

lactobacillus spp.

Figure (3-5): The effect of concentrated filtrat#aned fromi. acidophilus
andL. plantarum onC. albicans, grown on SDA at 30°C for 24-48 hr.
(A), effect ofL. plantarum on C. albicans, 1. (75%), 2. (50%), 3. (25%), 4.

(12.5%)
(B), effect ofL. acidophilus on C. albicans, 1. (75%), 2. (50%), 3. (25%), 4.
(12.5%)



Results and Discussions 64

Strom (2005) showed that all fungal growth dsn inhibited by the
presence of weak organic acids since, at a cectaigentration, can lower
the pH to a level where many fungi cannot grow.adeded that lactic acid
does not inhibit fungi, while acetic acid seem®éomore strictly related to
the antifungal activity. Depending on the formesulés Lactobacillus
plantarum was selected as the most effective isolate ahiqgirc due its
wide spectrum of inhibitory activity against fungablates causing Tinea

pedis diseas€lLavermicocca et al., 2000).

3.5. Minimum inhibitory concentrations (MICs) of filtrates
against fungi: -

Minimum inhibitory concentration (MIC) was tdemined applying
serial ratios from the four-fold concentrated &tes of Lactobacillus
acidophilus and lactobacillus plantarum against the three fungal isolates.
Regarding filtrates ofLactobacillus acidophilus, results in Table (3-9)
declare that ratios 1:9 and 2:8 had no observesttefigainsirichophyton
mentagrophyte and Candida albicans isolates when heavy growth of these
fungi was noticed after 7 days (for molds) and 24 (for yeast) of
incubation, whileTrichophyton rubrum growth decreased to the medium

level at these concentrations.
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Table (3-9): Minimum Inhibitory concentration of concentration
filtrates of L. acidophilus against fungi isolates.

Concentration of filtrate: (Concentration : dilem)

Isolates

0:10 1:9 2:8 3:7 : 55 6:4 7:3

C. albicans +++ ++

T. rubrum

T.mentagrophyte

+++ = Heavy growth ++ = Medium growth + = Lightgrowth - = No growth

Coming next, ratios 3:7 and 4:6 which decreaSé@dchophyton
mentagrophyte growth to the medium level ++, but growth Gbndida
albicans decreased to the medium level at ratio of 3:7.r®lu@crease in
growth (to the light level) was record fo€andida albicans and
Trichophyton rubrum at ratios of 3:7 and 4:6. With the ratio of 5:6et
situation was different when no any growth was oles@ for Candida
albicans and Trichophyton rubrum. On the other hand, light level growth
was observed fofrichophyton mentagrophyte at ratios 5:5 and 6:4. The last
three ratios of.actobacillus acidophilus 7:3, 8:2, 9:1 were quite enough to
retard any growth of fungi isolates due to the sambeve mentioned
reasons. It may be concluded that filtrate ratid:6fis the MIC forCandida
albicans and Trichophyton rubrum, that of 4:6 for Trichophyton
mentagrophyte.

Regarding filtrates of.actobacillus plantarum, result in table (3-10)
declare that ratios 1:9 and 2:8 had no observiedtedgainsilrichophyton

mentagrophyte isolate when heavy growth of this fungi was naliedter 7
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days of incubation. WhileCandida albicans and Trichophyton rubrum

growth decreased to the medium level at these obrat@ns.

Table (3-10): Minimum Inhibitory concentration of concentration
filtrates of Lactobacillus plantarum against fungi isolates.

Concentration of filtrate: (Concentration : diiem)

Isolates

0:10 | 1:9 2:8 3:7 : 55 6:4 7:3

C. albicans +++ ++ ++

T. rubrum

T. mentagropyte

+++ = Heavy growth ++ = Medium growth + = Lightgrowth - = No growth

Coming next, ratios 3:7 and 4:6 which decreaskdchophyton
mentagrophyte growth to the medium level ++, but growth Gbndida
albicans decreased to the medium level at ratios of 2:83and

Sharp decrease in growth (to the light level)sweecorded for
Trichophyton rubrum at ratio of 3:7; whileCandida albicans at ratio of 4:6.
With the ratio of 4:6, the situation was differamben no any growth was
observed forTrichophyton rubrum, while Candida albicans was observed
no growth at ratio of 5:5. On the other hand, ligvel growth was observed
for Trichophyton mentagrophyte at ratios 5:5 and 4:6. The last three ratios of
Lactobacillus plantarum 7:¥, 8:2, 9:1 were quite enough to retard any
growth of fungi isolates relating to the just mentd finding.

It may be concluded that filtrate ratio 3:7tlie MIC for Trichophyton
rubrum, while the MIC ofCandida albicans at ratio 4:6, and 6:4 ratio for

Trichophyton mentagrophyte. Similar results were recoded by Lavermicocca
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et al., (2000) who found that the MIC of lactic acid & concentrated

filters were ranging from 50 to 166 mg /ml with mars fungi.
Stromet al., (2002) found that the MIC of LAB required to aed any

growth of fungi was at 40% and 60% concentration.
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2.1 Materials

Yv

2.1.1. Equipment and Apparatus:-

The following equipment and apparatus wesed throughout the

study:-

Equipment
Autoclave
Anaerobic Jar
Distillator
Incubator
Compound Light Microscope
Micropipette
Millipore Filters
Oven
Pasture Pipette
pH-meter
Refrigerated Centrifuge
Sensitive Balance
Shaking Incubator
Spectrophotometer
Vortex

Water Bath

Company — Country
GallenKamp-England
Rod well-England
GallenKamp
GallenKamp
Olympus-Japan
Witeg-Germany
Millipore and Whattman - England
Memmert-Germany
Witeg
Meter-Gmp H Tdedo-England
Harrier-Germany

Delta Range-Switzerland
GallenKamp

Aurora Instruments Ltd-England
Buchi-Sweden

GFI-England
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2.1.2. Chemicals:-

Material Company-Country

Peptone

Glucose

MgSQO,.7H,O

Sodium acetate trinydrate
Phenol red

Sucrose

Maltose

ST BDH-England
Glycerol

Lactose

Lactic acid

Phenol crystals

KOH

Hydrogen peroxide 10%

Gelatin

Tween-80

Meat extract Oxoid-England
Urea agar base

Sabouraud dextrose agar
Ethanol
MnSQ,.4H,0 :
_ _ Riedel-DeHaen-Germany
Sodium chloride

Triammonium citrate

Agar-Agar

Corn meal agar Difco-England
Beef extract



Materials and Methods ¥4

Material Company-Country
Yeast extract

Biolife-Italy
Nutrient agar
2.1.3 Antimicrobial:-

Antibiotic Company-Country
Cycloheximide Fluka-Switzerland
Chloramphenicol Troge-Germany
ketazole Medipharm-Syria

2.1.4.Solutions, Stains and Reagents:-

2.1.4.1. Physiological saline solution (NaCl):-

It was prepared according to Atiisl., (1995) by dissolving 8.5 g of
NaCl in 950 ml of distilled water. After pH was adfing to 7, it was
sterilized by the autoclaving.

2.1.4.2 Potassium hydroxide-glycerin solution KOH (10%):-
It was prepared according to Emmenal., (1977) by dissolving 10 g
of KOH and 10 ml of glycerin in 80 ml of distilledater. It was used for

microscopic detection of fungi in clinical specinsen

2.1.4.3.Chloramphincol stock solution:-

It was prepared by dissolving of 100 mglafbramphenicol in 10 ml
distilled water (AL-Janabi, 1999).
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2.1.4.4. Cychloheximide stock solution:-

It was prepared by dissolving 100 mg of Idgheximide in 3 ml
absolute ethanol, and then the volume was adjtst&d ml by sterile
distilled water. (Frazier, 1985).

2.1.4.5. Sugars stock solutions:

Sugars stock solutions were prepared by disgpl2 g of glucose,
lactose, maltose and sucrose in 100 ml of distileder, and then it was

sterilized by autoclaving.

2.1.4.6. Ketazole stock solution:-
It was prepared by dissolving of 200 mg dbkele in 10 ml of sterile
distilled water. Then the solution was sterilizegdfitiration.

2.1.4.7. Phenol red reagent:
It was prepared by dissolving 0.1 g of pHead in 10 ml of distilled

water.

2.1.4.8. Lactophenol cotton blue stain:
It was prepared according to Ellis (1994 pirthe following

ingredients:-

Cotton Blue (Aniline Blue) 6.0

Phenol 20 g
Glycerol 40 mi
Lactic acid 20 ml

Distilled water 20 ml
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By:-

» Dissolving the cotton blue in the distilled watdhen left to stand
overnight to eliminate insoluble dye.

* The phenol crystals was added to the lactic aciglass beaker, and
with the aid of magnetic stirrer, the phenol wasdlved, then
Glycerol was added.

» The cotton blue was filtered into the (phenol ycglol — lactic acid)
solution.

» After mixing, it was stored at room temperatur®déoused for staining
and microscopic identification of fungi.

2.1.5. Culture Media:
2.1.5.1. Ready-to use (Powdered) media:

The following media were used, and prepared acogrtd the
instructions listed on their containers. After pldsaadjusted, they were
sterilized by autoclaving :- Nutrient agar, Yeasdtract, Beef extract,
Cornmeal agar, Peptone, Agar-Agar, Sabouraud dexagar and Urea agar

base.

2.1.5.2. Laboratory-prepared media:

2.1.5.2.1. Sabouraud Dextrose Broth medium (SDB):

(Buffo et al. 1984)-
(SDB) contain:-
Peptone 10 g

Dextrose 209
D.W. 90 ml
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It was prepared by dissolving this compoundistilled water and the pH
was adjusted to 7, then it was sterilized by aawaog. This medium was

used for growth and identification of fungi.

2.1.5.2.2. Sabouraud Dextrose agar with Antibiat (SDA):
(Jong, 1981).
(SDA) contain:

Peptone 109
Dextrose 209
Agar 159
D.W. 950 ml

It was prepared by dissolving these compoumdsstilled water and the
pH was adjusted to 7, after autoclaving the median supplemented with
chloromphenical and cycloheximide was added at eoinations of 0.04
mg/ml and 0.5 mg/ml, respectively. This medium weed for primary
isolation of dermatophytes and it was used as edemedia for dimorphic

fungi and dermatophytes.

2.1.5.2.3.Potato Dextrose agar (PDA) medium: (Pitt and

Hocking, 1997
Potato Dextrose agar contains:-

Potato infusion 200 g
Dextrose 20g
Agar 159

D.W. 950 ml
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It was prepared by dissolving these compoumadsstilled water and the
pH was adjusted to 6.3, and then sterilized bydawing. This medium was
used for growth and identification of filamentous§i.

2.1.5.2.4. Corn-Meal Agar with Dextrose medium:Kane and
Summerbell, 1999)

Corn — Meal

179
agar
Dextrose 109
D.W. 950 ml

It was prepared by dissolving these compoumadsstilled water and the
pH was adjusted to 7, and then sterilized by aatoeg. This medium was
used for differentiation betweenTrichophyton mentagrophyte and

Trichophyton rubrum

2.1.5.2.5. Urea Agar medium{Marshall et al., 1984)

It was prepared by adding 5 ml of sterile?4@®f urea solution to 95 ml
of a cool sterile urea agar base at 50 °C. The unednixed well, 5ml
aliquots were dispensed into sterile test tubesleftdo solidify as slants,
then kept tightly closed in a cool dry place. Thmgdium was used for

urease production.
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2.1.5.2.6. Gelatin media¢Baron and Finegold, 1990)

It was prepared by dissolving of 12% w/v efadin in MRS broth. After
adjusting the pH to 6, the medium was sterilizedbtoclaving. This media

was used for identification dfactobacillus spp.

2.1.5.2.7. Corn-Meal Agar with 80% Tween medium:
(Forbeset al., 1998).

Corn-Meal

179
Agar
Tween 10 ml
D.W. 950 ml

After adjusting the pH to 7, the medium was ibted by autoclaving.
This medium was used for morphological identificatof yeast.

2.1.5.2.8. Fermentation basal mediumHassanet al., 2004)

Yeast extract 509
Peptone 159
Phenol redindicator 10 ml

D.W. 950 ml

It was prepared by dissolving 2% of sugatsd@se, lactose, maltose

and sucrose) in the fermentation basal medium; pid adjusted to 7 and
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sterilized by autoclaving. This media was useddentification of Candida

spp.

2.1.5.2.9DeMan Rogosa Sharp broth medium(Harrigan and

McCance, 1976) (MRS):
DeMan Rogosa Sharp broth contains:

Yeast extract 509
Peptone 109
Meat extract 10g
D. Glucose 209
Sodium acetate trihydrate 59
Triammonium citrate 29
Mg SO4.7H20 029
MnSO4.4H20 059
Tween 80 1ml
D.W. 950 ml

It was prepared by dissolving these compoumadsstilled water and the
pH was adjusted to 6.0 then it was sterilized p@aving. This media was

used for growth oELactobacillus spp.

2.1.6. Normal human plasma (Oliveret al., 1982)

Human plasma obtained from single donor waertdrom Blood Bank
center of Alyarmouk hospital in Baghdad, sterilizagd filtration and kept
frozen at -20 °C. Used for germ tube formation.
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2.1.7. Bacterial Isolates:-
Isolate Source

Lactobacillus plantarum _
Biotechnology Department

_ _ _ Al-Naharin University
L actobacillus acidophillus

2.1.8. Sterilization Methods:-

2.1.8.1. Moist-Heat Sterilization:-
Media and solutions were sterilized by awoitlg at 121 °C (15 Ib / in?)

for 15 min.

2.1.8.2. Dry-Heat sterilization:-

Electrical oven was used to sterilize glagsved 180 °C for 2 hr.

2.1.8.3. Membrane Sterilization (Filtration):-
Millipore filters 0.22um in diameter were used to sterilize the filtrates
of lactic acid bacterial cultures (Probiotics), &adle (antifungal) and sugar

solutions.

2.2. Methods:-

2.2.1. Samples collection:

Samples were collected from 50 patients (18 to éérs old of both
sexes) suffering from Tinea pedis, (as clinicatlgntified by a physician),
during the period of November/2005 to March/20@8frthe Medicale City
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and College of physical Education in Baghdad goveate. The samples
were obtained by scraping the infected area of skih unsharped blade,
and examining under microscopic KOH and culturing tbe sabouraud

dextrose agar.

2.2.2. Microscopic Examination:-

Specimen were placed on a microscope slidd,faw drops of 10%
KOH were put on the specimen, and then a coverglp applied and
warming over a small flame just before boiling hesm that leads to
precipitates KOH crystals. The slide was examinedieun the low power and
high dry objectives to detect fungi and their seftgohae and/or barrel-
shaped or rounded arthrospores (Emnebas., 1977).

2.2.3. Samples Culturing:

Scraped samples were cultured on sabouraudtrode agar (SDA)
supplemented with 0.05 mg/ml cycloheximide and 0.0dg/ml
chloramphenicole (to inhibit the growth of saproptyungi and bacteria),
then incubated at 30 °C (for molds) and 37 °C (Jathogenic yeast) and
examined every 4 to 7 day for at least 4 weeksrbefiowas discarded.
(Midgley et al., 1997).

2.2.4. |dentification of Molds:
2.2.4.1. Scotch tape preparation:-

A small piece of transparent-adhered tapetaashed to the surface of
the suspected colony, and then adhered to thecsuofaa microscope slide

to which a drop of lactophenol cotton blue was add8hape and
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arrangement of the spores were examined under saigpacally. (Jawetet
al., 1991; Forbes et al., 1998).

2.2.4.2. Hair Perforation test:-

Hair from healthy humans was cut into shaties (approximately 15-
20 mm) and divided into two portions to be autoelhn glass Petri plates
(10 to 20 hair pecies per plates). After the platese cooled, 25 ml of
sterile distilled water and 3 drops of sterile yemdract solution 10% were
aseptically added to each plate.

A small portion of growth for 14 days old cukuof mold isolate was
added to one plate, and fragments from a similéu of another mold
isolate were added to the other plates. The plaéss then incubated at 27
°C for 20 days. Hair segments and associated fumgziiae were removed
at 5 days intervals, mounted in lactophenol cotibddue, and examined
microscopically for the presence or absence ofopatibn (Deshmukh and
Agrawal, 1983; Fathi and AL- samarai, 2000).

2.2.4.3. Urease test:-

This test, which differentiates between deematophyte isolates, was
performed Inoculating surface of the urea agartsiatin the fungal isolate,
then incubated at 28 °C for 3-7 days.

After incubation, pink-red color was consider@sl positive result, and
yellow-orange color as negative. (Bareial., 1994; Kane and Summerbell,
1999).
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2.2.4.4. Culturing on Potato Dextrose Agar (PDA):-

This test, which distinguishes between deopiayte isolates, was done
by culturing part of the fungal colony on the PDAdancubated at 28 °C for
7 days. Indicate positive result by red stain potidu. (Colleeet al., 1996).

2.2.4.5. Culturing on Corn Meal Agar with Dextrose:

This test, which distinguishes between d¢éoptayte isolates, was done
by culturing part of the fungal colony on the commeal agar media
supplemented with 1% dextrose and incubated atC2f®r 7 days. Indicate
positive result by red color production. (Forbetsal., 1998; Kane and
Summerbell, 1999).

2.2.4.6. Growth at 28 °C and 37 °C:-
A culture of mold isolatesere incubateat two incubation temperatures
(28°C and 37°C) for 14 days. Appearance of fungalith was recorded as

positive results (Kane and Summerbell, 1999).

2.2.5. Preparing T. mentagrophyte and T. rubrum spore

suspension:

After the isolates were cultured on potatotdese agar at 25 °C for 6-10
days, fungal colonies were covered with 10 ml efikt saline solution, and
the suspensions were made by gently rubbing ofdiace with the tip of a
pasture pipette. The mixture of conidia and hyptlagments was filtered
through sterile gauze, and then the filtration wassferred to a sterile test

tube. Inoculums quantification was made by countihg spores using
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haemocytometer by added one drop of the suspetsimgemocytometer by
Pasteur pipette, spores were calculated under paywer 40X of light
microscope using the following Equation: - (Fal#90).
Concentration of spores = (Z x 4 x®Lth spores / ml
Where n: total No. of small squares
Z: total No. of spores.

The concentration of spores which was modifeed.5x16 spore/ml for
Trichophyton rubrum and 1.8x1® spore/ml for Trichophyton
mentogrophyte. The spore suspension was stored in the refrigefat 4

weeks (Santos and Hamdan, 2005).

2.2.6. ldentification of Yeast:-

2.2.6.1. Morphology of colony:-
After cultivation of suspected isolates on S&#d incubated at 37 °C for
48 hr, morphology of colonies was examined and rissd according to

(Savage and Balish, 1971) as follows:-

2.2.6.2. Microscopic examination:-
Part of the colony was fixed on a glass slgtained by gram’s stain,
then cell were examined under oil-immersion lensao€ompound light

microscope (Kreger-van, 1984).

2.2.6.3. Germ tube formation test:-
Formation of germ tube was examined by addimgl of human serum
In a sterile test tube and resuspended with pariyeafst colony then
incubated at 37 °C for 2-4 hrs. After incubatiomrap from the suspension

was put by a pasture pipette on a slide. Result iwesrded under light
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microscope by observing germ tube formation (Evandg Richardson,
1989).

2.2.6.4. Chlamydospores formation test:-

Yeast isolates were cultured on corn-mealr agigh tween 80 and
incubated at 37 °C for 5-7 days. Presence of rdalastoconidia bunched
together with pseudohyphae or true hypha undet hgbroscope indicates
positive result for yeast identification. (Barnettal., 2000).

2.2.6.5. Surface growth:-

This test was to detect the ability of yaaetate to grow on surface of
SDB by transferring part of a colony to tubes comd this medium. After
incubation at 37 °C for 25-72 hr, presence of gabbles indicates
appositive result. (Forbes al., 1998).

2.2.6.6. Sugar fermentation test:-

This test was used for detecting the abdoityCandida spp. to ferment
certain sugars (glucose, sucrose, lactose and seali@nd production of
CO,. Yeast isolates were incubated in the fermentatmsal media
contained 2% of each sugar in test tubes at 37°@8/2 hr. Positive result
was recorded by changing the color of medium amdiystion of Ce gas
bubbles. (Forbesat al., 1998).

2.2.7. Preservation ofCandida spp:-

Yeast isolates were inoculated on SDA slasustained 0.5 mg/ml

chloramphenical. After incubation at 37 °C for 48the slants were placed
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In 4 °C as stock cultures. These slants were subcultwey ¢hree months
(Oliveret al., 1982).

2.2.8. Lactic Acid Bacteria (LAB):-
2.2.8.1. Identification of (LAB):-

2.2.8.1.1. Microscope Examination:-
A loop full of LAB culture was fixed on aianoscopic slide, then
stained by Gram stain to examine cells shape, gngugram reaction and
non-spore forming (Kandler, 1986).

2.2.8.1.2. Catalase test:

This test was performed by adding few dropll#d, 3% on a single
bacterial colony grown on MRS agar. Productionasepus bubbles
indicates a positive result. (Bakyal., 1990).

2.2.8.1.3. Gelatin Hydrolysis test (Harely and Prestt, 1996):

Tube containing gelatin medium was inoculakéth isolate culture by
stabbing and then incubated at 30 °C for 5 days {Bist was performed to
demonstrate the ability of bacteria to hydrolyz&ate.

2.2.8.2. Maintenance of Lactic Acid Bacteria:-

2.2.8.2.1. Daily working cultures:-
After inoculating MRS broth with LAB culte, it was incubated
anaerobically at 37C for 24 hr. then the cultures stored at ~ -4 °Ghm
refrigerator. (Baromt al., 1994).
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2.2.8.2.2. Stock Cultures:-

Screw cup tubes containing MRS broth withrl of 20% glycerol
were inoculated with LAB isolates, and incubate®@atC for 24 hr. under
anaerobic condition, then kept at -20 °C in theZsz. (Contrerast al.,
1991).

2.2.9. Sensitivity of fungi to antifungal Ketazoleand its

minimum inhibition concentration (MIC):-

Ten ml of SDB was inoculated by yeast isolahd incubated at 31C°
for 24-48 hr. after incubation, stationary phaseswdetermined by
spectrophotometer 20 through estimating the optieakity (O.Di0) which
was fixed to 1.2.Then serial dilution were made yeastto obtain 10
cell/ml andmold isolate was prepared according to (2.2.5).tkan other
hand, different concentrations (4, 8, 16, 32, 68,1256, 512, 1024, 2048
ng/ml) were prepared from Ketazole (as antifungabck solution in test
tubes in which each contained 5 ml of SDB medium.

A portion of 0.05 ml of each of fungal and yeaslture was added to
each tubes, then incubated at@%0r 7-10 days (for mold), and 3ZFor 48
hr. (for yeast). Antifungal activity of ketazole ttme mold and yeast isolates
was determined. The suitable concentration wasu@dt on SDA. After
incubation period (at 28°for 7-10 days for mold isolate and &7for 48 hr.
for yeast isolate) the result was recorded and compautidcontrol (SDB
with fungi) to determine the minimum inhibitocpncentration of Ketazole
(NCCL, 2002; Santos and Hamdon, 2004).
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2.2.10. Determination of inhibitory Effect of (LAB):-

2.2.10.1. On solid medium (MRS Agar):-

Lactic acid bacteria (LAB) was cultured MRS broth and incubated
at 37 °C for 24 hr. (Piaret al., 1992). Then, LAB was streaked on MRS
agar by the spreader and incubated under anaecrobdition at 37 °C for
(48) hrs. Agar disc diffusion method was used teamine the antimicrobial
activities of LAB on yeast isolatand mold isolate. After incubation, and
with the aid of cork porer 5 mm, discs of the grooutture were put on the
surface of SDA which was previously inoculated vitlh ml of mold isolate
andyeast isolate, then incubated at 25°C for 7-10 @fmysmolds) and 37°C
for 24-48 hr (for yeast). After that, the diametefsnhibition zone a round

the discs were measured in mm. (Beldzad., 2004).

2.2.10.2. In Liquid media (MRS broth):-

Lactic acid bacteria was inoculated in MR®th and incubated at 37
°C for 24, 48 and 72 hrs. After incubation, ce#idr supernatant was
obtained after centrifugation at 3000 rpm for 151 mand filtered through
0.22 Millipore filter (piardet al., 1990; Sreekumar and Hosono, 1999).Well
diffusion method was used for detect inhibitoryeetfof cells- free filtrates
of LAB on fungal isolates. For this purpose, 0.1ahkach isolate of mold
isolate and yeast isolatgas spreader on the surface of plates containing
solidified SDA by a sterile spreader (Cugtaal., 1998). With the aid of a
cork porer 5 mm, wells were made in agar and filbgdfiltrate of LAB.
Then incubated at 30 °C for 24-48 hr (for yeast) @b °C for 7-14 days
(for molds). Diameters of inhibition zones arouheé tvells were measured
in millimeter and compared with control, which caimt MRS broth without
bacteria (Bektast al., 2004).
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Filtrates of LAB isolates were concentrated by freeze-dryer. Four
concentrations were prepared for the isolates afteulating 0.1 ml of each
in a volume of 100 ml of MRS broth and incubatecdemthe above
conditions. One-fold concentrated filtrate was mhgeeducing the volume
to 75, two-fold to 50 ml, three-fold to 25ml andufefold to 12.5ml. The
inhibitory activity of each fold of the filtratesas tested against the fungal

isolates as illustrated in the unconcentratecafits.

2.2.11. MIC Determination of LAB filtrates on Fungd isolates:

A portion of 10 ml of each different ratio$ fitrate: SDB medium
(0:10, 1:9, 2:8, 3.7, 4:6, 5:5, 6:4, 7:3, 8:2, &hd) were prepared in test
tubes from the four fold concentrated filtratesLattobacillus acidophilus
and Lactobacillus plantarum. They were inoculated with 0.1 ml of mold
Isolate and yeast isolateiltures, then incubated at 25 °C for 7-14 days (fo
molds) and 37 °C for 24 hr (for yeast). Growth msi¢y of each tube was
observed and recorded as; slight (+), medium (hepvy (+++) and no
growth (-). (Midoloet al., 1995).
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4.1. Conclusion:

1. Three species of fungi were isolated from Tinea pedis patients including:
Trichophyton rubrum, Trichophyton mentagrophyte and Candida albicans.
2. Tinea pedis was more prevalence in males than females.

3. Unconcentrated filtrate of lactic acid bacteria (LAB) had no observable
inhibitory effect against any of theisolated fungi.

4. Generally, molds isolates were more affected by concentrated LAB filtrates
than the yeast isolates.

5. Concentrated filtrates of the LAB isolates exhibited more inhibitory effect
on molds isolates of Trichophyton spp. than did the antifungal agent
(ketazole), while yeast isolates of Candida albicans were more affected by
ketazole than by the filtrates.

4.2. Recommendations:

1. Determination the effect of LAB on fungal isolatesin vivo.

2. More studies are required on the extraction, purification and identification
of inhibitory substance and metabolites produced by LAB isolates to be used
as probiatic.

3. Investigation the mechanisms of action of LAB against fungi causing tinea

pedis.
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Summary

Summary

This work aimed to study the effect of sgonebiotic microorganisms
on fungi causing tinea pedis disease. Total of &@ped samples were
collected patients (18 to 66 years old of both spwaffering from Tinea
pedis, during the period of November/2005 to Md&6bB6 from the
Medicale City and College of physical EducationBaghdad governorate.
After subjecting samples to cultural, microscopnc diochemical tests, the
following causative fungi were identifiedirichophyton rubrum 8(16%),
Trichophyton mentagrophyte 5(10%) and 7(14%) of isolates were belong to
Candida albicans. Other identified species dfandida were: - Candida
tropicals, Candida krus and Candida parapsiolosis. Minimum inhibitory
concentration of ketazole againSandida albicans, Trichophyton rubrum
andTrichophyton mentagrophyte were (64, 128, 1024) pug/ml, respectively.

Upon such results, one isolateGaindida albicans (C1) was chosen due
to its ability to form high number of germ tube armgathers isolates. On the
other hand, two isolates of lactic acid bacterigABl: Lactobacillus
acidophilus and Lactobacillus plantarum were used as probiotics to
investigate their inhibitory effect in liquid anah golid media against fungi
causing tinea pedis. It was found that unconcesdrdiltrates of LAB
isolates exhibited no inhibitory effects againsy ar the three pathogenic
fungal isolates for all incubation periods, whileetone-fold concentrated
filtrate exhibited a slight effect. But upon contrating the filtrates to (two-
fold, three-fold and four-fold), remarkable inhidmy effects, especially the

four-fold, were recorded against all tested fungi.



Summary

Regarding minimum inhibitory concentration @}lexperiment, several
ratios were prepared by reconstituting the foud-fmdncentrated filtrate with
the SDB (0:10, 1:9, 2:8, 3:7, 4:6, 5:5, 6:4, 7:2,8®:1). Results showed that
the MICs of Lactobacillus acidophilus were (4:6, 4:6, 6:4) forGandida
albicans, Trichophyton rubrum andTrichophyton mentagrophyte) and those
of Lactobacillus plantarum were (4:6, 3:7 and 6:4) foCandida albicans,

Trichophyton rubrum andTrichophyton mentagrophyte), respectively.
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