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SUMMARY

Sixteen isolates of lactic acid bacteria were igalarom dairy products
collected from Baghdad markets. The isolates were identified into 4 genera;
Lactobacillus (6 isolates)lactococcus (2 isolates)Pediococcus (4 isolates) and
Leuconstec (4 isolates). Later, further identification of tabacillus showed the
isolates belonged tob. plantarum (Lb.1 and Lb.3)Lb. bulgaricus (Lb.4), Lb.
acidophilus (Lb.2),Lb. brevis (Lb.5) andLb. fermentum (Lb.6).

Fifty bacterial isolates were obtained from comestorand pustules of
twenty patients that suffering from sever acne aufg These isolates were
identified as, three species of bacteria isolatetbmf comedone
(Propionibacterium acne, Staphylococcus epidermidis and Staphylococcus
aureus), and five species isolated from pustul&aghylococcus epidermidis,
Propionibacterium acne, Proteus mirabilis, Saphylococcus aureus and
Escherichia cali).

Antibiotic sensitivity test was performed fbb. plantarum (Lb.1 and Lb.3)
iIsolates. Results showed that both isolates wesestamt to streptomycin,
penicillin G and trimethprim, but sensitive to arnmtkn, chloromphenicol,
cloxacillin, rifampin and ampiclox. Regarding thackerial isolates causing acne
vulgaris, they were sensitive to doxycycline, cffowacin, neomycin,
clindamycin and rifampin, but resistant to ampicillamoxicillin, ampiclox,
methoprim, tetracycline and cefalexine.

The inhibition activity of Lb. plantarum (Lb.3) against acne vulgaris
isolates was tested on solid and in liquid mediads found that Lb.3 isolates
when grown on solid media had better inhibitoryhaigt against all pathogenic
isolates, but the incubation period 36 hr. was ehass the preferred period in
this approach while the result of Lb.3 isolate whgmown in liquid media

showed that Lb.3 isolate had inhibition activityaagst gram positive bacteria



tested at 36, 48 and 72 hr. but gram negative baatas not effected. When the
filtrate was concentrated to 3 times fold, it beeahmad showed markedly
inhibition activity against all bacterial isolatessever acne vulgaris.

When bacteriocin of Lb.3 isolate was extracted andfied to test it's
inhibition activity against the sever acne vulgasslates, result showed that it
had inhibitory effect on Gram's positive and graggative bacteria. However,
the activity greater on gram positive than on gregative bacteria.

Protein quantity of concentrated filtrate and thetbriocin was determined.
Results showed that it was equal to 4 mg / mllmate and 5 mg / ml in the
partially purified bacteriocin.

Minimum inhibitory concentration of concentratedtrte was estimated
and showed that 80 % was the preferred value tihdtited all type of bacterial
causes of sever acne vulgargaphylococcus epidermidis, Propionibacterium
acne, Proteus mirabilis, Saphylococcus aureus andEscherichia coli) and used
in treating the patients.

The result of treatment showed that after 2 weékseatment with filtrate,
acne completely or almost completely healing intnpagient (up to 95 %), with
the presence of simple skin dryness as the onlgrteg side effect during the

period of treatment.
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Chapter One Introduction

1-1 Introduction

Acne vulgaris is chronic inflammatory disease @& pilosebaceous follicles.
It s characterized by comedones, papules, pustyets and nodules, chiefly in
certain sites seborrhoeic area of the skin su¢heaface, chest, upper arms and
back (Arnold and Odom, 1982; Ebling and Cunliffe, 1986).

Acne vulgaris, the most common of all skin disease,a disease of
adelescent, which usually resolve by the mid tvesnaand is of multifactorial
ctiology (Cunliffe and Cotterill, 1975; Stern et al., 1977).

The literature on the acne problem is full of digsy contradictions and
confusions, even the term "Acne" and its originnsolved (Kligman, 1974).

lonthoi (ionthoi mean the first growth of the beaveths the Greek term for
acne and was used by Hippocrates. Roman Physialked ¢he disease "Varus".
Actius (542 A. D.) first used the word "Acnae". the third century A. D.
Cassius called it "ACME" which means the heightaoly thing including
growth. He mentioned that these spots appear onfabe at the time of
"ACME"; so it has been suggested that acne has khdasan by an error in
transcription from "ACME". The Egyptian word "AkU+ineaning boils, pimples
and pustules may have been accepted by the Greakoas word. Wilson in
1842 was the first physician to use the term "A¥négaris" which include the
simplex, punctuate and indurate varieties which prasiously used to describe
acne (Cunliffe and Cotterill, 1975; Goolumall and Andison, 1977).

The discovery of acne bacillus, in acne lesion$8&3 by Unna, paralyzed
all researches in the field for a bout thirty yedilse organism named an aerobic
diphtheroids'Corynebacterium acnes' and nowadays calleléropionibacterium

acne.
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Later on, in 1903 it was declared that the orgarhisghbeen proved to be the
causative agent of acne (Cunliffe anett€rill, 1975; Voss, 1976).

In regard to treatment, Hebra in 1868 claimed tigahad been unable to find
a remedy to prevent acne developing or to banisinge established, but he
prescribed that "have to reduce the cutaneous glanitheir normal function. So
as to prevent their taking on that inflammatoryi@actwhich lies at the root of
the disease". Various attempts were made to treae;aincluding diet
restriction, marriage, sun light, metals and spatesks of UV.

Flemins in 1909 used vaccines containing &8ae!lus and Staphylococcus
(Cunliffe and Cotterill, 1975; Voss, 1976; Leyden, 1976; Kerrigan, 1985).

A great attention was made to use microorganisntheir metabolites in
treatment of some disease. So bacteria and yeastdeoed as the first two
types of microorganisms used in this approach. Agnbacterial group is the
Lactobacillus spp. Which have a great role in probiotic, dudt'sopresence in
mucus membrane of intestine and digestive trabuofian as normal flora. Safe
used in food industry and it's ability to produedibited materials such as
organic acid, KO,, CO,, amino acid, di-acetyl, acetaldehyde and bact@rsoc
(Runar, 1998).

Despite that several studies concentrated on teeofid actobacillus in
treatment of many diseases such as gastrointestiiséibution, hepatic,
encephalomegaly, antitumor activity, lactose intmhee and pelvic radiotherapy
(Gilliland, 1990; Well et al., 1996).

No local study was dealt with using it as topigaatment for sever acne

vulgaris for such reason, this study was performed.

1-2  Aims oi the Study
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1. Isolation and identification of the bacterial causk sever acne

vulgaris.

2. Isolation and identification thieactobacillus plantarum as probiotic

bacteria.

3. Studying the inhibition effect of the probiotic bexal filtrate and its
bacteriocin against the bacterial cause of seves galgaris in vitro.

4. Preparing of solution from the probiotic bactefladte and using in

treatment the patient that suffering from seveeaangaris.
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Chapter Two Literature Review

2.1 Anatomy and Physiology oi Sebaceous Glands:-

Skin is divided anatomically into three layers, #pmdermis, the dermis and
the subcutaneous tissue. Accessory epidermal stascinclude hair follicles,
sweat glands, sebaceous gland and nails (Kirby§)198

The target organ in acne" sebaceous glands" aseqren most areas of the
skin (Kligman, 1974).

The sebaceous gland develops about tHevigek of intrauterine life as a
rudiment of hair follicle.

The gland is situated in the upper half of the dermwrapped round the
middle-third of a hair follicle and connected tdoit a duct. Through which their
secretion gains access to the surface of the Sk figure (2-1).

The secretion of the sebaceous gland” the sebursait to be the first
demonstrable glandular secretion of human bodys $&ction is holocrine and
iIs not under nervous control and takes place coatisly. The production of
sebum being minimal in infancy, suddenly increasabh@uberty and remaining
fairly constant throough out adult life and decesasgain toward old age.
Oestrogens cause a decrease in sebaceous aatitvaglip when administered in
enormous and entirely unphysiological amounts (Kligman, 1974; Rosenfield,

1986; Kirby, 1986).

2.2 Microbiology of SKin:-

The skin is the largest organ of human body intadweighting (5 Kg) and
having an area of about (1.75sq. meters). No ar¢hi® organ appears to be
without a resident microbial flora and all areagéha transient or contaminant
flora of bacteria and fungi. Price in 1938 distirgled the "transient flora"
consisting of multivarious organism dependent orrs@eal hygine and
environmental conditions, from the "resident flochsisting of organism that

more or less constantly present (Noble and Sonterti974).
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il gland

Epidermis

Dermis ¢

Figure (2-1) Normal Skin
(Orentreich and Durr, 1974)
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At birth, the skin flora consists @&taphylococcus epidermidis, diphtheroid
bacilli with few coliform andProteus. Occasional streptococci may be seen.
They all may be derived from birth canal (Sary and Gaylard, 1968;
Alyazachi, 1977).

The healthy skin appears to have some naturadsgiffecting mechanisms
that are responsible for disappearance of livinganisms implanted on it
(Wilson (A), 1983).

The skin flora consisting mainly of: Aerobic and aerobic bacteria;
diphtheroids are classified now a days in the ggmapionibacterium. Healthy
skin carries large number of this diphtheroids. isvan 1968 concluded that
Propionibacterium acnes out numbers the aerobic flora by (I@) folds;
mostly in areas were there are large sebaceous follicles (Marples, 1969;
Somerville and Murphy, 1973).

It seems probably that number Bf acnes decrease with age as sebaceous
activity is reduced in older age group.

Matta (1974) has found th&t acnes are rare on the forehead of prepubertal
children but increase in number at time or slighigfore out ward of puberty
are evident. The distribution & acnes on the skin was studied and found to be
in this sequence: forehead axilla, scalp, foreatmoulder and ear lobe (Marples,
1969; AL-Yazachi, 1977).

Diphtheroid may be isolated from the skin in vittyall parts of the human
body, although age plays an important role in deit@ng the incidence of these
organisms (Noble and Somervill&)74; Matta, 1974).

Member of the micrococcus from the second majoaftaf human skin, they
include the genera staphylococcus and Micrococcus.

S aureus, the pathogenic member, is found in a relativetyals number. It is
found in (8-20 %) of samples taken from variougtgpaf the skin and in about
40 % of samples from the hand. Skin carriage isalg@associated with nasal
carriage, it is present in the nostrils of about 25%; such individuals being

referred to as carrier (Wilson (B)983; Kirby, 1986).

6
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Among the coagulase negatiBmaphylococus species,S. epidermidis and
S homonis are the most important species found in moist sardaut
S homolyticus, S saprophyticus and S. capitis have also been isolated from
another area. Organism of the gendscrococcus are less numerous than
Staphylococcus on healthy skin, but are relatively more important sparsely
populated dry sites and in childreklicrococcus variant appears to be the
dominant species (Nobel and Somerville, 1974; Roberts and Highet, 1986).

Among other microorganisms found as part of skameflare gram negative
rods. They are comparatively rare on normal heakty. Customary, in clinical
microbiology, these are divided into the followingroups: Proteus,
Pseudomonas, Enterobacter aerogenus, Escherichia and Coli forms. These
organisms were isolated from axilla, groin and telsv

It was found that children and adults carry Gramatiee bacilli more often
than do infants or the aged (Somerville, 1969; Somerville and Nobel, 1970;
Nobel and Somerville, 1974).

It's generally accepted th&treptococci do not form part of the normal skin
flora, but although this is true in most circumstas of beta-hemolytic
Streptococci. Other groups may be founded as resident floertain site or in
certain group of individuals; alpha and gamma hgtroIStreptococci were
isolated from healthy skin except on nail and axiind were more common in
infants than in older age groups (Somerville, 1969; Noble and Somerville,
1974).

Other cutaneous bacteria that are found eithaaasient or resident flora of
skin were aerobic spore-forming bacilli, a typid&fcobacterium andNeisseria
species. Fungi are frequently isolated from tha.skmong other organisms the
lipophilic organism Pityrosporum species",Pityrosporum ovale is found on
areas of skin which are particularly well supplith sebaceous glands. It's
most commonly isolated from the scalp and facedaut also be found on the
trunk and arms (Noble and Somerville, 1974; Wilson (B), 1983).
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2.3 Bacterial Causes of Acne Vulgaris:-

It's generally considered that the acne microflofasebaceous follicle,

whether normal or acne affected, is limited to fowain genera of organisms:

2.3.1 Propionibacterium:-

Propionibacterium was first described by Unna 1&8@l cultivated by
Sabourand 1897. It was designated as acne baoillGsrynebacterium acne;
Douglas in 1946 suggested change the name to pribpicterium due to the
ability to ferment glucose producing propionic aacktic acid (Voss, 1976;
Hollandet al., 1981).

The bacteria are G (+), non-motile rods with atgpaiphtheroid appearance
“club-shaped" and in some cases show evidencedaheamtary branching. It's
anaerobic or aerotolerant. Three species are nowrgky acknowledged as
members of the resident flora in aduls.acnes andP. granulosum are wide
spread but particularly associated with folliclekiethh have large sebaceous
glands, over face and upper truck; they have be#nhbassociated with acne
lesions. The third speciéR. avidum is found in moist sites; particularly the
axilla and gran; it is pathogenic potential is unclear (Allen, 1985; Roberts
Highet, 1986).

P. acnes forms delicate rods staining unevenly, non-mogi®ws best on a
slightly acidic medium under anaerobic conditioifier five days incubation at
35°C, colonies are circular (1-2 mm) in diametenwex and creamy or yellow.
Growth is favored by glucose, glycerol, blood, seand oleic acid. The culture
has a sour smell; forms acid from glucose, dexand glycerol but not from
lactose or sucros®. acnes givesa-lysis of human and rabbit blood. Its oxidase
and catalaze positive, urease negative, indoleyataxh is variable (Wilson (A),
1983; Allen, 1985).

Propionibacterium species isolated from the skin have been repated
produce a variety of exocellular enzymes such aduhgnate lyase, lipase,
neuraminidase, phosphates, protease, gelatinashinase, hemolysin, DNAs

8
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and RNAse. There are evidences that lipase actistyproduced by
propionibacterium in vivo, while other enzymes proed by bacteria in vivo are
not yet known (Marplest al, 1971; Weeks et al, 1981; Yee and Cunliffe, 1994).

2.3.2 Staphylococcus and Micrococcus: -

Staphylococcus is G (+) cocci, occurring B pairs or clusters. They
are non-motile, non-spore forming and unencapsililagtaphylococcus is
classified primarily on the basis of coagulase pobidn. The coagulase positive
species are more important from pathological pointiew; although coagulase
negative species form the most common flora ofdkie. Among coagulase
negativeS. epidermidis is the most common in normal and acne affected, ski
and is isolated from most sites of the body (Bhzachi, 1977; Kloos and
Jorgensen, 1985; Cunliffe and Simpson, 1998).

Micrococcui are usually coagulase negative, andoeadifferentiated from
coagulase negativ@aphyylococci by their resistance to lysostaphin (Benzidine
test), Bacitracin susceptibility and presence dbclgrome ¢ (as determine by
modified oxidase test), furthermore coagulase megataphylococci are able to
produce acid from glucose an aerobically (Faller and Schleifer, 1981; Falk and

Guering, 1983; Kloos and Jorgenson, 1985).

2.3.3 Diphtheria:-

In Spite of existence the aerobic cocci amghtiieroids in acne lesions,
they form the main flora of normal skin in acne @@ areas. The normal skin
flora has been shown by electron microscopy taeesi the hair follicle and on
the surface keratin near their orifices, which frangood distribution for their
involvement in acne patients with sever acne hayleen than average counts of
both groups of organisms on the forehead skin (Montes and Wiborn, 1970;
Jawetzet al, 1989; Brook, 1998).

Each phase of acne lesion needs to be looked selyata assess the role

bacterial flora. Several studies have describeggtmns and distributions of

9
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different organisms in different acne lesions (Marples and Izumi, 1970; Brook,

1998).

2.4 Etiology of Acne:-

The definite etiology of acne is still not watablished, however, the
cause of acne is obvious to so many, but clinicakplained by no one for
generations. Texts dealing with acne discussedtitéogy by focusing on poor
personal hygiene, bad diet, anxiety and too manymboes Although the
current view have been directed toward more sdierdreas, the number of
possibilities still remains imposing and many eigtal factors have been
implicated (Cunliffe and Cotterill, 1975; Rasmussen, 1983; Haslett et al., 1999).

2.4.1 Hormones (Androgens):-

Acne usually beings when the body starts to prodocemones called
androgens. When androgen production goes into leigH (about age 11 to 14
years) acne also goes into high level. Androgerseaithe sebaceous gland to
enlarge, and this is normal. People who develop &awve sebaceous glands that
are over — stimulated by androgens- Young womea termave acne flora —ups
that coincide with the hormonal changes associai#ddtheir menstrual cycle.
These changes affect the sensitivity of their sebas glands to androgens
(Arnold et al., 1990; Freedberg et al, 1999).

2.4.2 Increased Sebum Production:-

After the sebaceous gland is stimulated by ayets, it produces more
sebum. The oily sebum accumulates in the folliakeg travels up the hair shaft
to the surface of the skin when the hair shaft ,amixes with normal skin
bacteria and dead skin cell, that have been sloed tine lining of the follicle.
The greater the sebum production the greater kiebdiod, that the hair follicle

10
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will become clogged and result in comedo(Voss, 1976; Ebling and Cunliffe,
1986; Thiboutot, 1997).

2.4.3 Changes Inside The Follicle:-

As androgen production increases and sebaggands enlarge, the inner
lining of skin in the hair follicle also changesofxhally, dead cells inside the
follicle shed gradually and get expelled onto theface. However, during
puberty, these cells are shed more rapidly and terstick together, when mix
with sebum, they can clog the follicle. The cellglaebum form a plug in the
follicle (Hunteret al., 1990; Haslett et al., 1999).

2.4.4 Microorganisms: -

In spite of all emphasis placed on the bacter@bflof the facial follicles, its
not likely that acne is purely an infectious diseélRasmussen, 1978).

The most common and important organism in acnhehaws by selective
antibiotic studies, isP. acnes surface counts of organisms are probably
irrelevant in the etiology of acne. In most instsdhere is no correlation
between acne severity and surface countsS.oépidermidis and P. acnes
(Narples and Kligman, 1971; Cove €t al., 1980; Leeming et al., 1984).

The development of inflamed lesions probably depengbon ductal
colonization. To understand the morphogenesis afeadt's necessary to
examine ductal organism. In inflammatory acne lesi¢by using a sensitive
immunoflorescent technique to locate live or d€adcnes) it was found that
there is intense deposit inside follicular canalt bnly small amounts in the
surrounding dermis were seen. This would indicaia-imvasiveness, so the
impact of P. acnes on the acne process is therefore, not dependentson
invasiveness but on its products (Leemghgl., 1984).

The evidences implicating. acnes in the pathogenesis of acne are:

a- Large number ofP. acnes accumulates in follicles immediately before

comedo formation (Kligman, 1974).
11
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b- P. acnes produce substances capable of inducing comedoatmmin the
rabbit ear model (De Young al., 1984).

c- P. acnes are responsible for the liberation of FFAs which aomedogenic
and capable of inciting pronounced inflammatoryctiems (Lygden, 1976).

d- In the absence d®. acnes, inflammatory lesions are not seen and antibiotics
which suppres$. acnes are beneficial in therapy and decrease comedo
(Kligman, 1974; Leyden et al., 1975).

"Microbial lipase theory ": the most intensivelgsted was the role of
bacterial lipases in the pathogenesis of acne. thieisry was based on the idea
that lipases produced B acnes in vivo, hydrolyzed native sebum to produce
FFAS, which are both comedogenic and irritant. Supfor this theory came
from antibiotic studies in which a decrease in patd-FAs in skin surface lipids
correlates with an improvement of acne in treatetividuals (Cunliffeet al.,
1973; Holland et al., 1981).

In the 1970s the microbial lipase theory came urndereased criticism.
Isolates ofP. acnes from acne patients were no more lipolytic in vitteem
those from non-acne individuals and it reportedt ttkee bacterial lipase
inhibitors were unable to control acne vulgaris @k&et al., 1977).

Important bacterial products produced Pyacnes, other than lipase, might
include protease, neuraminidase, hyaluronidase dadthinase. The
inflammation produced by intradermal injection ofwedones may reflect prior
production of toxins or irritants by microbial fleothus it seems quite likely that
P. acnes and possibly staphylococci and pityrosporum as mal contribute to
the pathogenesis of acne lesions other than aitditian to the release of FFAs
(Voss, 1976; Holland et al., 1981).

Holland et al. (1978) proposed that an entirely different apphoshould be
taken to understand the role of bacteria in ackieganto account the following

factors:

12
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a- Even in the severest grades of acne only a limmaehber of the total
pilosebaceous until exhibit acne at any one timen(ife and Cotterill, 1975).

b- P. acnes are found both in acne and normal pilosebaceoiis (Holland
etal., 1977).

c- There is no dose response, in that more bactezisalated from subjects
with sever acne (Leydest al., 1975).

d- The growth of bacteria in the hair follicles must bbegarded as a
continuous culture system, not a batch system Isecaells are continually
removed by natural physical means and being replagegrowth and division
of bacteria remaining. (Hollaret al., 1978).

e- Alteration in the environment within a continuousdtare system may not
necessarily influence the number of bacteria pte$dhe rate of loss of cells
also changes but the growth rate , and the phyprotf the bacteria will
change.(Hollandt al.,1978).

It's suggested that the role of bacteria might x@agned by the change of
bacterial physiology in response of microenvirontaénchanges in the
pilosebaceaous units. The physiological changesmpbrtance in acne may be
growth rate, production rate of exoenzymes andidelantigens such as lipase,
hyaluronidase and protease, and the production ohtedirectly irritate
metabolites. The possible microenvironmental charfgem one pilosebaceous
unit to the other unit may be pH value, oxygenpoadioxide tension, limiting
nutrient supply, moisture availability and inhibitubstances. The theory has its
appeal in that it can account for adjacent folbcheing normal or of the acne
type, while still possessing similar numbers of $hene bacteria (Hollard al .,
1978; Leeming et al., 1984).

2.5 Role of Bacteria in Acne Inflammation:-

There are considerable amount of evidences to ¢augiP. acnes in the

pathogenesis of inflammatory stages of acne vidgdhe potential olP. acnes
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in evoking an inflammatory response was shown hgdfibaum and Kligman
in 1963 who demonstrated that li¥& acnes, but notS. epidermidis, injected
into sterile steatocustoma proliferate vigourslyl aonverted these quiescent
cysts into inflammatory lesions. The mechanismsvhich P. acnhes may cause
inflammatory response are unknown. There are, heweseveral theories to
explain howP. acnes could initiate and maintain the inflammatory resge in
acne lesions. Modification of the immune statusne of these theories. For
nearly two decades, it has been recognized thamstwith acne have some
unusual immunologic reactions (Hollaadal., 1981).

Antibody titers toP. acnes increase with age, this rises by the agglutinating
antibody levels correlates well with the increaseolonization of individuals
by P. acnes at puberty. Before puberty, the antibody classinsost exclusively
IgM and therefore is confined to blood vessels.ibyadolescence there is a
switch from IgM to IgG which readily penetratessties. Higher level of
complement fixing antibodies tB. acnes occur in patients with sever acne,
compared with those patients having mild or no awrele increased antibody
level toS. epidermidis do not occur in acne patients (Puhetedl., 1965; Leyden
etal., 1975; Gowland et al., 1978).

A possible mechanism for initiation of inflammatiomould be P. acnes
antigens combining with antibody and activating ptement in the dermis. In
addition soluble proteins produced Byacnes as proteases may also cleavwe C
to activate the alternative pathway. This is derntratsd by detecting immuno-
globulins (IgG, IgM and IgA) and £in the follicular epithelium by
immunofluorescent technique (Dahl and Kitbbon, 1979; Holland et al.,
1981).

It's suggested that cellular immune mechanismsaal&te event and that
complement activation is an early one in the pathegis of inflammation;
however, there is a correlation between cell-medianmunity to intradermally
injected P. acnes antigens and the severity of the patient's acwet($t al.,
1979; Kersey et al., 1980).

14
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Puhvel and Sakamoto (1978, 1980) descriBedcnes derived cytotoxin; a
low molecular weight compound which is a potent nobattractant from
polymorphonuclear neutrophils (PMN); the diffusiohit through the follicular
epithelium could explain some of the early stagemftammation in acne, fig
(2-2 and 2-3). Extracts d?. acnes are also known to be a potent activator of
macrophages.

It also produces prostaglandin-like substanceschvimight have role in
inflammatory acne (Russet al., 1978 Mills and Kligman, 1983).

The arrival of PMN cell directly and under the udghce of complement
would allow phagocytosis of bacteria and the redezEdysosomal enzymes that
would then modify the follicular epithelium. Therdgent of the follicle might
thus pass into the dermis; it can create inflanwnahy foreign body reaction
undoubtedly induced by the lipids, hairs and harely and being characterized
by infiltration with mononuclear cells, macrophagasd giant cell (Cullen,
1985).

2.6 Pathogenesis of Acne Vulgaris:-

Acne is a polymorphic disease which exhibits aeseonf diverse lesions:
comedone, papules, pustules, cysts and scars.tBébj@ diversity, the entire
display can be reduced to a two-stage sequencst, Birsebaceous follicle
transforms into a comedone without any inflammat@ymponent, then
disorganization of the epithelial capsule in whoten parts and the attempts at
healing that follows give rise to all the othendes of acne (Kligman, 1974).

Acne develops in the sebaceous follicles and bedipsan altered
keratinization process of the follicular canal fesun obstruction of the
pilosebaceous unit. When the normal flow of seburto dhe skin surface is
obstructed by this follicular hyperkeratosis, commes are formed which thus
starts the process of acne (Hurwitz, 1974).

Two types of comedones are formed, open comedonkslase comedones,
see figure (2-4 and 2-5).
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Figure (2-2) Invasion of follicle by neutrophilsyBn and Farber, 1998)
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Figure (2-3) inflammation and rapture of sebacdolli€le (Rubin and
Farber, 1998)
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Figure (2-4) Open Comedons (Rubin and Farber, 1998)
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Figure (2-5) Close comedones (Rubin and Farbei)199
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The open comedone is composed of epithelium liredtisat is filled with
keratin and lipid. It has a widespread dilatediceif with a role of melanin in
the genesis of the black head tips. The contentspein-comedones easily
escape to the skin surface; follicular disruptiamd anflammation therefore
rarely occur (Strauss and Kligman, 1960; Kaidbeg and Kligman, 1974).

The closed comedo has a microscopic opening theyppskés content from
escaping, it continuous to form keratin and sonfeise and when the follicular
wall ruptures expel sebum into surrounding dermtisys stating the
inflammatory process (Strausnd Kligman, 1960; Klignam, 1974).

The clinical appearance of the resulting inflammatesion is dependent not
only on size of the comedo in which the raptureuogcbut also on the location
of the inflammatory reaction in the dermis. If imammatory nidus enclosed
to the surface the lesion will be pustule, deep#lainmation result in a larger

papule or nodule (Pochi, 1977).

2.7 (linical Features oi Acne Vulgaris:-

Acne vulgaris is an almost universal accompanineénadolescence. The
incidence in adolescence varies betweer38% (Emerson and Strauss, 1972;
Cunliffe and Cotterill, 1975).

Acne develops earlier in females than in maless Thay reflect the earlier
onset of puberty in females. However, some subjawy show small non-
inflamed lesions by the age of (8-9) years (Busbal., 1971).

The age of greatest incidence and severity is @6ygars for women and
(18-19) years for men. There after, the acne resoklowly, however, some
patients still have acne worthy of treating up ge af (25-35) years (Burtost
al., 1971; Ebling and Cunliffe, 1986).

Jones (1988) reported that in 5 % of females, apersistent and require
therapy until the age of forty. While, other stuigimdicate that sever acne

involvement is more common in males (Strauss, 1979)
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In young males acne predominantly affects the tau# in older males the
back. The clinical varieties of acne vulgaris arier non-inflamed lesions
which are more frequent in young patients and sbmdiblackhead, whiteheads
or intermediate non-inflamed lesions which showtdess of black heads and
white heads (Burke and Cunliffe, 1984), or inflantomg lesions which include
superficial and deep lesions, figure (2¢G)entreich and Durr, 1974; Burk and
Cunliffe, 1984). The severity grading of inflammatdesions explain in table
(2-1) (Habif, 1996).

Acne usually appears as a variety of lesions inclwhcomedone is
pathognomonic. In its mildest form, it's limitenl @pen and closed comedones.
As the disorder increases in severity papule, peistobodule or cysts may
develop in the patient. Nodules and cysts areglising (Hurwitz, 1974).

Scaring of acne is of two sorts and follows onlgs# lesions which have
affected deeper dermis: firstly, hypertrophic seehnjch in some patients may
become frankly keloidal mostly on trunk and aetly consists of superficial
atrophic depression (ice-pick scars) mostly onféoe (Cunliffe and Cotterill,
1975; Ebling and Cunliffe, 1986).

Acne associated clinical features are: Seborrhdeelhwnay be related to the
severity of acne, a greasy scalp, a frequent cangpks is dandruff, itching of
acne spots, hirutism and melasma which are sedewirfemale patients and
hidradeitis suppurative (Leyden, 1976; Reingold and Rosenfied, 1987).

Table (2-1) Severity grading of inflammatory lesions

Severity Papules / Pustules Nodules
Mild Few to several None
Moderate Several to many Few to several
Severe Numerous and extensiye Many

21



Chapter Two

Literature Review

White, closed top Black, open top
Whitehead Blackhead
i —_—
pore wiall
Intermediate non inflammed Infammatory lesion

Figure (2-6) The clinical varieties of acne vulgari
(Orentreich and Durr, 1974)
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2.8 Diiierential Diagnosis:-

Despite that acne is rarely misdiagnosed, somerieswhich like acne
should be differentiated, and they are: a) Rosadeah occur in an older age
group. There are no comedones, without nodulestscysd scarring.
Occasionally, patients may have both rosacea and.dw) Acne form drug
eruptions. ¢) Milia d) Multiple facial warts e) Adema sebaceum f)
pseudofolliculitis barbac g) Acne agminata (Cunliffe and Cotterill, 1975;
Rasmusseg 1978; Ebling and Cunliffe, 1986).

2.9 Resolution of Acne:-

Acne finally resolves essentially in all cases,spite of the continued
production of sebum and presence of large numbktsacteria in follicles
(Marsdenet al., 1987).

Remission of acne is unlikely to be due to redurctiaf changes in
composition of sebum. The immune respons@.tacnes may serve to inhibit
the function of bacterial products within the fol&#, and thus to limit the
development of pathological changes. Alternativilgg-continued exposure to
irritants may result in accommodation or harderohghe follicular epithelium,
so that no longer respnding to the damaging et@iebiacterial products in spite

of their continuous presen¢®lcosker and Beck, 1976; Voss, 1976).

2.10 Treatment oi Acne:-

Acne is the most treatment disease. Mild acne vidgaquires only topical
therapy, while patients with moderate or sever aw®d both oral and topical
therapy. The most widely used topical therapy @&mzbyl peroxide, vitammine
A derivatives, and antibacterial agent. The lastctwhinclude (retinoic acid,
antiandrogens, zinc sulphate and certain non-stenoii-inflammatory agents),
constitute the main oral therapeutic regimen (Weistal., 1978; Swinyer et

al., 1980; Clanachan et al., 1985; Ebling and Cunliffe, 1986).
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The main drugs used in the treatment of acne dmegabirough: a) Reducing
sebum production (ostrogens, antiadrogens andoretacid) b) Reducing the
pilosebaceous duet obstruction (ultraviolet radmtisalycillic acid, sulphur,
bezoyl peroxide and vitamin A derivatives) and oddvlication of the follicle
microbes and surface lipid composition as antibgt{Cunliffe and Cotterill,
1975; Rasmussen, 1983).

2.11 Acne Treatment by Antibiofics:-
2.11.1 Topical Antibiotics:-

Clindamycin, erythromycin, tetracycline and lachmphenicol in
concentration are the most commonly used. They edfective to treat
moderately sever inflammatory facial acne.

Recovery takes (8-12) weeks of treatment. Topinabaotics are also equal,
but not superior to tetracycline orally for exam@e500 mg daily of oral
tetracycline is similar in effect to 1% topicalradiamycin and (1.5-4%) topical
erythromycin (McKenzieet al., 1981; Jones and Crumley, 1981; Katsambs et
al., 1987; Hirschmann, 1988).

The development of antibiotic resistance Byacnes might diminish the
efficacy of topical antibiotics in treating acne lgaris. When topical
erythromycin and clindamycin were used for (4-8)eks& antibiotic- resistant
staphylococcus strains increased after therapiatioh, then deceasing when
medication discontinued. Bu®. acne remained susceptible (Bernstein and
Ahalits, 1980; Borglund et al., 1984).

Antibiotic resistance of cutaneous bacteria hagyabemerged as a clinically
important problem; However, the potential seriossn®f development of
resistance and the availability of equally effeetihalternative topical agents
provide enough reason eschew the use of topicadiaints for treating acne or
restrict them to patients who have failed to respda other medication
(Swinyeret al., 1980; Eady et al., 1981; Hirschmann, 1988).
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2.11.2 Systemic Antibiotics:-

Oral antibiotic are the main therapy used forveermoderate acne,
including: tetracycline, erythromycin, cotrimoxagpl minocycline and
clindamycin. Tetracycline is the drug of choiceytbromycin is satisfactory
while clindamycin is the most useful due to itsdigolubility, but it should not
be used routinely because of the possible risk sfugomemberane colitis
(Rasnussen, 1978; Ebling and Cunliffe, 1986; Jones, 1988).

Tetracycline and erythromycin are bacteriostaspeeially in large doses. It
may also inhibit various enzyme activities and effechemotaxis and
lymphocyte function (Marples and Kligman, 1971; Websteret al., 1981; Esterly
etal., 1984).

Voss (1974) stated that tetracycline action in caay FFAS level in surface
lipids is due to inhibition oP. acnes lipase. Any improvement of acne through
lowering of FFAs release by tetracycline would Iteilzutable more to inhibit
bacterial growth or enzyme synthesis (Marples and Kligman, 1974; Webster et
al., 1981).

Acne patient treated by tetracycline or erythromyshould be given in dose
up to one gram daily for a minimum of six monthawéver, not all patients
respond equally, young males with marked sebordmebatrunkal acne respond
less (Leyderet al., 1982; Ebling and Cunliffe, 1986; Jones, 1988).

Systemic tetracycline may produce antibiotic resistbowel flora and
vaginal candidiasis in long term therapy (Adaenal., 1985).

Gram negative folliculitis due t&nterobacter, Klebsiella or Proteus bacilli
colonization may complicate acne treated with lotegm antibiotics mainly
tetracycline (Leydest al., 1979; Domonkos and Odom, 1982).
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2.12 Potential Use of Probiotic:-
2.12.1 Probiotics Definition and History:-

Probiotics (Greek: for life) are defined as masromixed culture of live
microbes that when applied to animal or human mosmmeficial effect on
health of the host. These beneficial effects inelutisease treatment and
prevention as well as improvement of nutrients sliga and absorption (Fuller,
1991).

Probiotic microorganisms are generally (but-notypréctic acid bacteria
(LAB) including Lactobacillus acidophilus, L. casel. L. plantarum, L.
bulgaricus and L. rhamnsus.

Other such as bacillus and bifidobacterium spprabigptic strains are also
used. Several microbes have been used uninteriondbod production such
as dairy products and fermented vegetable. Suchefeied foods are popular
due to their distinct characteristic in terms oftéaand aroma. Probiotic
microorganisms are used to improve food flavor,tfair beneficial aspects in
health restoration and for disease treatment. Jinegosed and used in a wide
range of clinical trials, ranging from diarrhea elise to cancer prevention
(Fuller, 1994; Kaur et al., 2001).

The term "Probiotic" was originally used by Lilleand still in 1965 for
substance (s) that stimulates other microorganisowttp. The meaning of this
term has now been redefined and restricted toldevraicrobial agent (s) which,
when used in animal or man, beneficially affect lost possibly by improving
the balance of the indigenous microflora (Fuller, 1991; Salminem €t al., 1999).

Based on this meaning, several term such as "iggndbeneficial,
"healthy" bacteria are also commonly know for patios. The first study
regarding beneficial effect of probiotics was cadriout by Metchikoff in the
early 1900 when he reported the favorable effetsoared milk in human and
suggested that consumption of live microbes (pbs&iRB) in such fermented

milk may help improve the balance of the gut mitooa, since then, microbial
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probiotics have gained an increasing interest dmr tuse in now widely
accepted (Fuller, 1994).

2.12.2 Probiotic Microorganism:-

Ideally, microbial probiotics should have a benefieffect and not cause
any harm to the host. Therefore, all strains muaveh been studied
comprehensively prior to use in humans or animat$ thus are given GRAS
(Generally Regarding As Safe) status (table 1-2pidally safety evaluation of
a proposed or accepted probiotic strain (s) indudebility to produce
metabolites, Colonization (or adhesion), Effect d¢me strain survival,
Interactions with the host.

Within the LAB group, the genudactobacillus is the most widely
encountered for probiotics (Harenatral., 1992; Greene and Klaenhammer,
1994; Reid, 1999).

The previously mention species béctobacillus posses several important
properties are used as effective probiotic orgariseg are: Efficient adherence
to intestinal epithelial cells to reduce or preveoibnization of pathogens (Reid
et al., 1993; Berent et al., 1994; Sarem-Damerdjiet al., 1995; Kirjavainen et al.,
1998; Ouwehand et al., 1999), Production of metabolites to inhibit atl k
pathogen (Reid and Burton, 2002) Nonpathogenic f@lezet al., 1995; Reid,
1999).
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Table (2-2) Probiotics microorganisms and their safety status (Donohue and
Salminen, 1996)

Organism

Infection potential

Lactobacillus

Mainly non pathogenic

Lactococcus Mainly non pathogenic
Opportunistic; onlyS. thermophilus is used in dairy
Sreptococcus
product.
Opportunistic, some strains exhibit antibio
Enterococcus _
resistance.
_ Only B. subtilis, GRAS status, is report in probiot
Bacillus

use.

Bifidobacterium

Mainly non pathogen; some strains are isolated f

human infections.

Propioibacterium

Dairy propionibacterial group is a potential carade

for probiotic.

Saccharomyces

Mainly non pathogens, some strain are isolated 1

human infection.

2.12.3 Lactic Acid Bacteria (LAB):-

The term lactic acid bacteria (LAB) firstly are asmted with the milk

souring organism. It was classify by Orla-Jenserd949 into four main spp.

(Streptococcus, Pediococcus, Leuconstoc andLactobacillus) they have common

properties of G (+), non spore forms, catalase tmega anaerobic or

tic

Cc

rom

rom

aerotolarate, fastidious bacteria and producedaatid as main product of

fermentation process (Hozapttlal., 1998).
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LAB classified by Bergy's manual in 1994 int#&erococcus, Lactobacillus,
Leuconstoc, Pediococcus and Streptococcus. Later it found that there are new
kinds of LAB which have the ability to moving, sbis put into new species
called Vogococcus spp. other newestetragenococcus to have the ability to
tolerate high salt concentration (18 % NaCl). Afleat new kind of LAB not
tolerates high acid concentration was naf@eadobacterium. But in recent year,
the modern classification of LAB was according lte sequence of rRNA and
hybridization, for this reason lactic streptococdlisided into two genera;
Streptococcus andLactococcus (Axels son, 1995).

LAB was classified by Wood and Holzapfed (1995pinbcci @Aerococcus,
Enterococcus, Lactococcus, Pediococcus, Leuconestoc, Vagococcus,
Tetragenococcus and Streptococcus) and bacilli Cornbacterium, Lactobacillus
and bifidbacterium). LAB use in maintenance of food according taailtslity to
produce: acid (lactic acid and acetic acid), ethadgO,, diacetyl, acetaldhyte
and bacteriocin (Runar, 1998).

Also, it used in medicine for treatment of many edises such as
gastrointestinal distribution, hepatic encephaloahgg antitumor activity,

lactose intolerance and pelvic radiotherapy (Suskehal., 1997).

2.12.4 L AB Bacteriocins: -

The study of bacteriocin begins with the discovefyGratia in 1925 to
specific antibiotic was produced froi. coli when found that it inhibited
another strain of the same species of bacterian Gratia and Fredrieq in 1946
named this anitibiotic colicine. Later Jocad al in 1953 used the term
bacteriocine. After that, Holland in 1967 changble terms (colicine and
bacteriocine) into bacteriocin and colicin (withdat at the end) (Mayer-Haring
etal., 1972).

Tagget al., in 1976 introduced bacteriocin as a protein ntact against
bacteria, which affects the same group that pradluge (Piared and

Sesmazeazeaud, 1992).
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Piard et al (1992) referred to bacteriocin as multipeptidgrbduce from
some types of lactic acid bacteria and which irtkikdifferent types of
microorganism found in fermented foods. Bacteriecirave cidal effect and
ability to bind with receptor of differentiation IEeso the cytoplasm membrane
is the main side of bacteriocin effect, when a telffected by a bacteriocin
specific secretion of amino acid and positive iam§increase causing blasting
cellular membrane, and then finally, the deathenis#tive cell occurs.

Lactic acid bacteria produce many types of baaterisuch as diplococcin,
nisin, lactostrepsin and lactocin (Contreghal., 1997).

There are many kinds of bacteriocin such as A, BD(E and this different
from each other by the types of amino acid andbitgogical activity (Piardet
al., 1992).

Nicin is the first type of bacteriocin is known arndound in ferment food
and it's known by its ability to inhibit G (+) sgorformers asClostridium
botulinum, and thermophilic bacteria which polluted food (e, 1991).

Bactriocin classify by Piaret al., (1992) according to biochemical properties
into two classes:

Class 1: have usual amino acid sucHaasicin F which produce fronib.
acidophilus and have 54 amino acid, ahattococcin which produce fronic.
lactic and have 37 amino acid, amelicococcin which produce fromLeu.
gelidum and have 57 amino acid.

Class 2: it refers as lantibiotic have unusual ananid example lanthanide

as Nisin.

30



Chaptev three




Chapter Three Materials and Methods

3.1 Materials:
3.1.1 Apparatus:

Apparatus Company / Country
Autoclave Gallenkamp (U.K.)
An aerobic jar Rodwell (England)
Balance Ohaus ( France)
Centrifuge _
(1000-10000 rpm / min). Hermlxe Labortech Nik (Germany)
Compound light microscope Olympus (Japan)
Cooling centrifuge Harrier (U.K.)
Distillater GFL (Germany)
Electrical incubator Kallenkamp
Electrical oven Gallenkamp
Freeze-Dryer Virtis (U. S. A)
Glass Pasteur pipettes John poutten Ltd. (England)
Millipore filter unit (0.22um) Millipore and whatman (England)
Micropipette Oxford (U.S.A)
PH-meter Metter GmbH-Teledo (U.K)
Sensitive balance Delta Range (Switzer land)
Spectrophotometer Aurora instruments Ltd (England)
Vortex (mixer) Stuart scientific co. Ltd (U.K.)
Water bath Gallenkamp.

31




Chapter Three Materials and Methods

3.1.2 Chemicals:

The chemicals used in this study, are the followirlgssified according to
the manufacturing company:
1. BDH (England):
CaCQ, NaCl, Xyloze, Glycerol, phosphoric acid, Ethylcahol, Sodium
hydroxide, HCI, peptone, Glucose, lodine, Arganihdono hydrochloride,

Bovine Serum albumin.

2. Biolife (Italy):
Meat extract, Yeast extract, Agar, skim milk (powdend Gelatin.

3. Difco (USA):
Sorbitole, Sallicin, Mannitole.

4. Fluka (Switzer land):

Lactose, Sucrose, phenol red, Methylene blue, ;-R&{H2H,0, NaHPGQO,,
MnSQ,.4H,0, Hydrogen peroxide, Crystal violet, Counter stadmmonium
Sulphate.

5. LKB (Sweden):

Commassie blue G.

6. Merck (Germany):
MgSGO,. 7H,O

7. Riedel-DeHaeny (Germany)
Sodium acetate trinydrate, triammonium citrate.

8. Sigma (England);
Tween 80
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9. Antibiotics:

The following antibiotic discs were provided fronL/ARazi Diagnostic Center

in Iraq:

Antibiotic name Symbol Concentration(g)
Doxycycline DO 30
Neomycin N 30
Rifampicin RA 30
Clindamycin DA 10
Lincomycin MY 2
Chloramphenicol CM 30
Erythromycin E 15
Tetracycline TE 30
Ampiclox AX 30
Ampicillin AM 10
Amoxyecillin AMX 10
Methoprim SXT 25
Fluxacillin FU 5
Ceflexin KF 30
Cefotaxime CTX 30
ciprofloxacin CIP 5

3.1.3 Apl System Kits (API- Bio Merieux, Lyon, Frarce):

Three types of API- system kits were used in thuslyg which includes:

3.1.3.1 API 20E:

It consists of:

» Gallery contains 20 microtubes having dehydratdxisates
* Reagents: TDA, IND, VP, OX.
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3.1.3.2. API Staph:

It consists of:
» Gallery contains 20 microtubes having dehydratdxisates
* Reagents: VP1, VP2, N1T1, N1T2, ZYMA, ZYMB.

3.1.3.3. API 20A:

It consists of:
» Gallery contains 20 microtubes having dehydratdxisates
 Reagents: BcP, HER, XYL.

3.1.4 Culture Media:

3.1.4.1 Ready to Use Media:

- MacConkey agar (Oxoid)

- Nutrient broth (Oxoid)

- Thiogly collate broth (Oxide)

- Nutrient agar (Biolife)

- Muller-Hinton agar (Biolife)

- Motility medium (Difco)

- MRS- agar (HI media laboratory limited)

3.1.4.2 Laboratory Prepared Media:

|- Blood agar:

It was prepared according to Atletsal., (1996), by dissolving 37 g of blood
base agar in 1 liter of D.W. and autoclaved. Afteoling to 45°C, 5% of the
blood was added to it, mixed well and distributedPetri-dishes. It was used for

enrichment and isolation of aerobic cocci.
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II- MRS Broth:
This media was used for enrichment and growthagtid acid bacteria.

It was prepared according to Harrigan and McCah®&g) by dissolving:

Materials Quantity

Peptone 19¢

Meat extract 109

Yeast extract 59

Sodium acetate trinydrate 59

D-Glucose 209

Tween 80 1 mi

Triammonium citrate 29

MgSQ,.7H,O 029

MnSQ,.4H,0 0.05¢g

In 1 L of D. W. after that pH was adjusted to 6.8:6The medium was
autoclaved.

lll- Fermentation Media:

MRS broth without glucose and meat extract was @t the addition of
0.004% of phenol red regent and 1% of each carbabgdsource (xyloze,
sucrose, sorbose, lactose, sallicin and mannitol).

After PH of the medium was adjusted to 6.5, it wesilized by Millipore filter
unit (0.22um) (De Manet al., 1960).

IV- MRS Arganine Broth:
It was prepared by adding 0.3% W/V of L-arganinenofoydrochloride to
the MRS broth, and autoclaved.

It was used for identification of LAB species (Hgan and MacCance, 1976).
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V-Litmus Milk Medium:

It was prepared by dissolving 100g of powdered skiithk and 5g of litmus
media in 1 liter of D.W. then sterilized by tyndaltion. It was used for
identification of LAB (Bailyet al., 1990).

VI-Gelatin Medium (Stolp and Gadkari, 1984):
Gelatin (12% w / v) was added to MRS broth and @atong.

3.1.5 Solutions:
3.1.5.1 Phosphate Buffer Solution 10 mM and pH 7.2:

It was prepared as follow:
Solution A: 1.56 g of NakP0,.2H,0 was dissolved in 1 liter of D. W.
Solution B: 1.4 g of NAHPQO, was dissolved in 1 liter of D. W.
Then a portion of 28 ml from solution A was mixedllwith 72 ml of solution
B, then the volume was completed by D. W. to 20@@mluchsanlet al., 1975).

3.1.5.2 Normal Saline Solution:

It was prepared by dissolving 0.85 g of NaCl in 100 of D. W. then
autoclaved after the pH adjusted to 7.0.

3.1.6 Sterilization:
3.1.6.1 Moist Heat Sterilization:

A- Autoclave was used to sterilize media, buffed @olution, at 121°C for 15
min.

B- Tyndalization was used to sterilize litmus nalgar, by steaming at 100°C on
three successive days for 60, 45 and 30 min. (Bady., 1990).
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3.1.6.2 Dry Heat Sterilization:

Electrical oven was used to sterilize glassware @hédr by heating at 160-
180°C for 3-2 hrs.

3.1.6.3 Filtration (Membrane Sterilization):

It was used Millipore filter unit (0.22um) to sterilize the extract of

Lactobacillus plantarum and the fermentation media.

3.1.7 Reagents:
3.1.7.1 Catalase Reagent (Atlagt al., 1996):

A concentration of 3 % $D, was prepared for this purpose.

3.1.7.2 Dye Reagent (Bradford, 1976):

It was prepared by dissolving 100 mg of commassie I65 in a mixture
consisted of 100 ml of phosphoric acid (85 %) a@d8 of ethyl alcohol (95

%). Then volume was completed to 1 liter by D. W.

3.1.7.3 Nessler Reagent:

It was provided from the chemical department of Rahreen University.

3.2 Methods:
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3.2.1 Samples Collection:

Twenty samples of dairy product (cheese, crude ,myidghourts) were
collected from local market in Baghdad in steriatiners and carried to the

laboratory under aseptic conditions.

3.2.2 Isolation of Lactic Acid Bacteria (LAB):

Two steps were used to isolate the bacteria frompkss (Harrigan and
McCance, 1976).

First step: by addition of 1 % of samples to 10 ml of MRS thran a test tube,
then incubated at 37°C for 24 hrs.

Second step After incubation serial dilutions were made frgrowth in the
MRS broth. A portion of 0.1 ml from the last diloi was streaked on the
surface of MRS agar (containing 1% Caf @ a petridish, and then incubated
for 24 hrs at 37°C.

After incubation a colony that surrounded by cleane was transferred and
streaked on surface of plate containing MRS agaptwification. Plates were
then incubated at 37°C from 24 hrs. After that,t pair the growth was
transferred to MRS broth in test tubes and incubateder the same condition.
After 1% of CaCQwas added to tubes, they were stored at 4 °C usil

3.2.3 Identification of Lactic Acid Bacteria (LAB):
The isolated bacteria had been identified by tileviong tests:

3.2.3.1 Gram's Stain (Harely and Prescott, 1996):

It was used to detect the gram reaction, cell slaagoespore forming of the

isolates.

3.2.3.2 Catalase Test:
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This test was performed by adding drops eDH(3%) on a single bacterial
colony grown on MRS agar. The production of gasdmuisbles indicates the

ability of bacteria to produce catalase enzymel{Baial., 1990).

3.2.3.3. Production of Acidity and Formation of Cla in Litmus
Milk Test:

Tubes containing litmus milk media (10 ml) wereantated by 1 % of the
suspected bacteria, and then incubated at 37°€4fdw. (Kandler and Wiess,
1986).

3.2.3.4 Growth on Nutrient Agar:

Nutrient agar was inoculated by the suspected bactnd then incubated at
37°C for 24 hr.

3.2.3.5 Motility Test:

It was performed by using semi-solid agar mediatilmdacteria "swarm"
and gave a diffuse spreading growth that was eestlygnized by the naked eye
(Cruickshanlet al., 1975).

3.2.6.3 Gelatin Hydrolysis Test (Harely and Presct1996):

Inoculated the tubes of gelatin medium with isaldbacteria by stabbing and
then incubated at 30°C for 5 days. This test watpeed to demonstrate the
ability of isolated bacteria to hydrolyze gelatin.

3.2.4 Further Identification of LAB:

3.2.4.1 Tubes containing MRS broth (with 0.004 % phena reagent) and
Durham Tubes were inoculated with two loop fulltbé isolated LAB; then
incubated at 37°C for 24 hr. after incubation ths groduction (C¢ and the
color changes of the medium to yellow, indicatedifpee results.
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3.2.4.2LAB was inoculated in MRS broth at pH 4 and 9.ekftncubation at
37°C for 24 hr, the density of growth was obseraed compared with the
control (pH 7.0).

3.2.4.3LAB was inoculated in MRS broth containing NaCl atncentration
6.5% and 18 %. After incubation at 37 °C for 24thg density of growth was
observed and compared with the control (with ou€Na

3.2.4.4LAB was inoculated in MRS broth and incubated @21 and 40°C.
After incubation the density of growth was obsensed compared with the
control (37°C)

3.2.5 Identification of LAB Species:

3.2.5.1 Fermentation of Carbohydrate Source

Tubes containing fermentation media was inoculdtgdhe LAB isolates,
and incubated with the positive control tube (corgd fermentation media) and
the negative control tube (contained MRS broth3afC for 24 hr (DeMaret
al., 1960).

After incubation, the indication was done by chagtihe color from red to

yellow.

3.2.5.2 Formation of Ammonia from Arganine:

Tubes of MRS-arganine medium was inoculated by LisBlates and
incubated at 37 °C for 24 hr. After incubation, lLaihthe nesseler reagent was
added to 1 ml of the culture. Inability of the ist@ to change medium color to

orange indicates that the bacteria are not prodummnmonia (Briggs, 1953).

3.2.5.3 Growth at 15 °C and 45 °C.:
LAB isolates was inoculated in tubes containing Mit&h, and incubated at
15 °C or 45 °C for 24 hr. After incubation, turltydivas observed in the tubes

and compared with control (grow at 37 °C).
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3.2.6 Maintaining of The Selected LAB Isolate:

2.2.6.1Working culture: MRS broth was inoculated lbgctobacillus plantarum
and incubated at 37 °C for 24 hr. After incubatiGaCQ (1 %) was added to
the tubes and stored in 4°C.

3.2.6.2Stock culture: MRS broth that contains 20 % glgteras inoculated by
Lactobacillus plantarum and incubated at 37 °C for 24 hr, then store@@ef€.

3.2.7 Isolation, Identification and Maintaining of Acne

Vulgaris Causing Bacteria:

3.2.7.1 Samples Withdraw:

Fifteen samples of pustule from different sitesaviezken from 10 patients
after the skin was cleaned with 70 % ethyl alcolstdyile blood lancets were
used to puncture the acne pustules. The pus wa® thk cotton swab and
inoculated on blood agar, thioglycollate broth &t@cConkey agar. Moreover,
15 comedones were extracted from 10 patients (b @pen comedones and 5
with closed comedones) by using sterile comedotraeors, after cleaning the
skin with 70 % ethyl alcohol. The comedo matenaése held in thioglycollate

and nutrient broth media.

3.2.7.2 Samples Culturing :
All samples that taken from acne patients inocdlaie:
* Blood agar: This incubated aerobically at 37 °C18+24 hr for isolation
of aerobic cocci.
» Thioglycollate broth: that incubated at 37 °C fof7 bdays, then
subcultured on blood agar and incubated at 37 ¢C5#6 days, an
aerobically, in gas pack jars for isolationRybpionibacterium acne.

» MacConkey agar: that was used for isolation of gnagative bacteria.
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Then gram stain and catalase test was performeallfmolates that grow in
above media.

Presumptive identification of isolates made on $adigram reaction, cell
shape and catalase test. But further identificabioany growth was detected by

using Apl-system.

3.2.7.3 Apl System Identification:

Further conformation of the acne causing organisas performed by using
three type of Apl system which includes:

3.2.7.3.1 Apl 20E This was used for identification of enterobacdersae and
other gram negative bacteria. It consists from 2@retubes containing
dehydrated substrates, with the using of a stePésteur pipette. These
microtubes were inoculated with a bacterial susipenahich reconstitutes the
media. According to the manufactures instructiothbihe tube and the tube
section of CIT, VP and GEL microtubes were fill&dter that couple section of
the ADH, LDC, ODC, HS and URE microtone were completely filled with
sterile mineral oil. Then the gallery was incubatd37 °C for 18 hr. during
incubation, metabolism products produces color ghanthat were either

spontaneous or revealed by the addition of reagents

3.2.7.3.2 Apl Staph which was used fro identification &aphylococcus and

Micrococcus. It consist from 20 microtubes each one containiedydrated

substrates. With the using of a sterile Pasteuetf@p. This microtubes were
reconstituted by adding an aliquot of Apl Staph med that had been
inoculated with the isolates to be identify, onifefi the tube, not the tube
section. After inoculation, the tube section of ADdhd URE tests were
completely filled with sterile mineral oil. Thenedlgallery was incubated at 37
°C for 18 hr. During incubation, metabolism produptoduced color changes

that were either spontaneous or revealed by thei@ddf reagent.
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3.2.7.3.3 Apl 20 A which was used for identification of anaerobicteaa. It
consists from 21 microtubes. Containing dehydratdaktrate, with the using of
a sterile Pasteur pipette, these microtubes werenstituted by adding an
aliquot of Apl 20 A medium that had been inoculateith the isolates, only
filled the tubes. After inoculation, the IND tubesre overlaid with mineral oil.
Then the gallery was incubated anaerobically byuiag of jar and incubated
at 37 °C for 18 hr then the color changes was spadtaneously or revealed by

the addition of reagent.

3.2.8 Maintenance of Pathogenic Bacteria:
3.2.8.1 Working Culture:

The following bacterial isolateStaphyl ococcus epidermidis, Staphyl ococcus
aureus, Proteus mirabilis and Escherichia coli were inoculated separately in
nutrient broth, and incubated aerobically at 378C24 hr, while thioglycollate
broth was incubated I®ropionibacterium acne, then incubated at 37 °C for 24-

72 hr under anaerobic conditions. Then all isolatere stored at 4°C until use.

3.2.8.2 Stock Culture:

Nutrient broth that containing 20 % glycerol wasdunlated by culture of
Saphylococcus epidermidis, Saphylococcus aureus, Proteus mirabilis and
Escherichia coli and incubated at 37 °C for 24 hr under aerobiditiom. While
thioglycollate broth containing 20 % glycerol indeted byPropionibacterium
acne, then incubated at 37°C for 48-72 hr under anaenditions. After that
all isolates were stored at -20 °C.

43



Chapter Three Materials and Methods

3.2.9 Antibiotic Sensitivity Test:
3.2.9.1 Antibiotic Sensitivity Test ofLb. plantarum.

Disc method was used according to Basiel., (1966) as follows:

A loop full of the overnights inoculums of Lb.1 ah8.3 isolated grown in
MRS broth were put separately on plate containiiRSvagar and spread evenly
over the whole plate by a sterile cotton swab. Tétibiotic discs fixed, gently,
on the surface of medium. Then incubated 3€3ér 24hr. After incubated, the
diameter of the inhibition zone around the disc wessured and estimated in

(mm).

3.2.9.2 Antibiotics Sensitivity Test of the Pathogec Isolates:

Method that previous stated and mention by Batal., (1966) was used to
test the sensitivity ofStaphylococcus epidermidis Staphylococcus aureus,
Proteus mirabilis and Escherichia coli to the antibiotics used, but by using
Muller-Hinton agar instead of MRS agar and usingrieat broth instead of
MRS broth.

But to study the antibiotics sensitivity &k opionicbacterium acne, broth
disc method was used according to Kurzymslal., (1976) as follows:

Appropriate number of antibiotic discs was added screw capped tubes
containing 5 ml of thioglycollate broth. Then, tim@culated tubes were kept at
room temperature for 2 hr to allow diffusion of taetibiotic into the medium.
After that the tubes were inoculated with 0.1 ml lofoth containing
Propionicbacterium acne and screw capped tightly, they were incubated7&€3
for 48-72 hr. Controls of non-inoculated tubes &ruaks without antibiotic were
prepared.

Interpretation done by observing the turbidity. &pibility was indicated
when there was turbidity.
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3.2.10 Determination of the Inhibitory Effect of

Lactobacillus plantarum:

3.2.10.1 On Solid Media:

A culture of Ib. 3 previously grown in MRS broth svstreaked on MRS agatr,
and then incubated under anaerobic conditions &C3for 48 hr (Silveet al.,
1987).

After incubation, With the aid of cork porer (5 mngisc of the grown
culture were put on the surface of nutrient agat ¥as inoculated (before) with
0.1 ml of pathogenic bacteria, then incubated a®@G7or 24 hr. After that, the
inhibition zone around the disc was measured atich&®d in (mm) the same
procedure was repeated by using different incubdiimes of LB3 (18, 24, 36
and 72 hr) to determine the optimum incubation tithat gives greater

inhibition effect.

3.2.10.2 In Liquid Media:

MRS broth was inoculated by 1 % (10 cell / ml)of.Rbculture, then
incubated anaerobically at 37°C for various periofdsmes (18, 24, 36 and 72
hr) (Schillinger and Luck, 1989; Lewus et al., 1991).

After incubation the culture was centrifuged at @$pm to get supernatant
which contained the filtrate of grown cells. Aftadjusting the pH to 6.5 by
using NaOH (1 M), it was filtered through millipofiger unit (0.22um).

Then the well diffusion method that mention by Mmet al (1993) was
used on nutrient agar. The plate was inoculate¢h @it ml of pathogenic
bacteria by using spreader. Then by the cork p@enm) wells were made in
agar and filled by the filtrate of Lb. 3 before ulated at 37 °C for 24 hr. The
inhibition area around the well was measured by Yanmd compared with that
of the control which contains MRS broth without teaia (Vignoloet al., 1993).
The filtrate was concentrated by the freeze-dryer the well diffusion method
was repeated to detect the effect of concentralteaté against the pathogenic
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bacteria. The control in concentrated filtrate wamtains MRS broth that

concentrated also.

3.2.11 Purification of Bacteriocin by Ammonium Sulfhate:

A culture of Lb. 3 was inoculated in MRS broth (1@ (pH 5.8) at 30 °C
for 18 hr (Yanget al., 1994). After incubation placed the culturesedsn a
water bath at 70°C for 15 min. Ammonium sulphat@ §lg) was added to the
supernatants in cold water bath with stirrer. Thesentrifuged for 6000 rpm at
4 °C for 30 min then centerfuged at 4500 rpm. Amisnorsulphate (31.2 g) was
added to the supernatant under same conditionsianeabove. Then the
supernatant was left at 4°C for overnight (Seg8l7/5). After that it was
centrifuged at 6000 rpm for 30 min. later, the p#ate was dissolved in little
volume of the phosphate buffer solution (0.01 M, pB), then concentrated by
the lyophylization to get powder form, then its gl was measured. Its activity
was applied against pathogenic bacteria by usin diffusion method as in
(3.2.10.2).

3.2.12 Quantitative Estimation of Protein (Bacterigin) in

Concentrated Filtrate and in Purified Bacteriocin:

Bradford method (1976) was used to estimate prateithe concentrated
filtrate and purified bacteriocin (ammonium sulpdatA standard curve of
bovine serum albumin was drawn by preparing diffel@ncentrations (from
0.20 mg / ml). a portion of 20l was transferred from each concentration in test
tubes, and then 50 of NaOH (1 M) and 1 ml of commassie blue reageete
added to the tubes. After well mixing, it was laftroom temperature for 5 min.
then the absorption was read for each concentratianwave length of 590 nm.

Absorption was drawn against protein concentration.
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Then the same steps were used to determine theirpriot concentrated

filtrate and purified bacteriocin by the using bétsame standard curve.

3.2.13 Determination of the Minimum Inhibitory

Concentration (MIC) for Concentrated Filtrate:

Different concentrations of each concentratedafitrand were made in tubes
containing sterile nutrient broth, they were ran@en 10 % to 100 %, then
each concentration was inoculated by pathogenitebaq1%) and incubated at
37°C for 24 hr. After incubation the turbidity afttes was noticed, and MIC was
calculated as the lower concentration of concesdréttrate that prevented the

growth of pathogenic bacteria (no turbidity).

3.2.14 Application of LAB Filtrate in Treatment of Acne

Vulgatris:

Concentrated filtrate at concentration 80 % wasl iiséreatment the patients
with sever acne vulgaris; this by taken to patieagstopical solution and by
cotton was spread on the infected area. This tesatiwas used once daily.
During the treatment period the patient was seemned the positive and

negative effect was notice in patients.
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Chapter Four Results and Discussions

4.1 Isolation and Identification oi Lactic Acid Bacteria (LAB):

Sixteen isolates of Lactic acid bacteria were i®aldrom dairy products that
collected from Baghdad markets. The isolates waatified depending on their
cultural, morphological and biochemical charactarifResults showed that all
isolates formed clear zone around the colonies whétured on MRS agar
containing CaC@ (1%). Such clear zone indicates that the isolasege the
ability to produce acid which dissolved the CaCThe isolates were unable to
grow on nutrient agar and they were non-motile. l¥Bcopical examination
showed that cell shape mainly long rods, but ineseases curved or short rods,
they were either singles or in pairs but mostlyugped as chains containing (5-
8) cells. The isolates were gram positive and mores forming. Regarding the
biochemical characteristics, they were able to pcedacid and form clot when

grew in litmus milk.

4.2 Identiiication and Diiierentiation beiween LAB Genera:

Table (4-1) shows results of the tests used temdfftiate between the four
genera of LAB Iactococcus, Lactobacillus, Pediococcus and Leuconstoc)
according to the properties that mentioned by Sabni and Wrigh (1992)
which included: ability of isolates to produce £0rm glucose and to grow at
different temperature degree, pH value and NaCteotration.

Depending on such tests, six isolates were belongedihe genus
Lactobacillus which given symbols of (Lb. 1, Lb. 2, Lb. 3, Lb, db. 5 and
Lb. 6), while four isolates were belonged to eattthe generdediococcus (pd.
1, pd. 2, pd.3 and pd. 4) ah@uconstec (Lu. 1, Lu. 2, Lu. 3 and Lu. 4). The
remaining two isolates were belonged to the gematococcus (Lc. 1 and
Lc.2).

Such results indicated that isolates belongingéogenud.actobacillus were

the most frequently isolated among other LAB genlerghis approach Hammes
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and Vogel (1995) mentioned thaactobacillus was the most genera found

among Lactic acid bacteria obtained form dairy pixsl.

Table (4-1) Differentiation properties of Lactic aed bacteria (LAB) isolates

Isolates CO, production Growth at Growth in NaCl | Growth at pH

form glucose 10°Cl 25°C | 65% | 18% | a S
Lb. 1 + " - " - - -
pd. 1 + n — - — " —
Lb. 2 - " " — - " -
Lu. 1 + n T " - " —
pd. 2 — _ — " - " —
Lu. 2 — n T — — " —
Lb. 3 - ~ — " - - -
Lc. 1 - _ " — — -
Lb. 4 + " — " — - -
pd. 3 — n _ — - " -
Lb. 5 + _ n — — " —
Lu. 3 — n T " — " —
Lu. 4 — + T " — —
Lc. 2 + _ n — - — —
Lb. 6 - " " - - + -
pd. 4 — n — — = " —

(+) positive result,

() negative result
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4.3 Identification oi LAB Species:

The identification ofLactobacillus spp. was achieved by applying the
following tests: fermentation of carbohydrate seurgrowth at (15 and 45) °C
and formation of ammonia from arginine.

Table (4-2) shows that two of the six isolates aftobacillus (Lb. 1 and Lb.
3) were belonged to the speciéactobacillus plantarum, while each of
Lactobacillus acidophilus, Lactobacillus bulgaricus, Lactobacillus brevis and
Lactobacillus fermentum was represented by only one isolate namely (Lhb2,
4, Lb. 5 and Lb. 6) respectively.

Vescovoet al., (1996) found that.actobacillus plantarum was the most
common bacilli present in the dairy product duatsoability to tolerate high

acidity when compared with other species.

Table (4-2) Identification of LAB species

Acid production NH; Growth at
Isolate form 795 [ 45 | Lb. species
Lac. | Suc.| Sal.| Mn. | So.| Xy. Arginine| oc | oc
Lactobacillus
Lb.1 | 4 + |+ 0+ - = _ + +
pluntarum
Lactobacillus
Lb.2 | 4 + |+ |+ =] - - + + . .
acidophilus
Lactobacillus
Lb. 3 + + + + - - - + +
pluntarum
Lactobacillus
Lb. 4 | 4 _ _ _ -] - _ — + _
bulgaricum
Lactobacillus
Lb.5 | + + + — | =1 + + + - .
brevis
Lactobacillus
Lb.6 | 4+ _ _ — | + + — +
fermenter
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4.4 1solation and Identiiication of Severe Acne Vulgaris Pathogens:

Fifty bacterial isolates had been obtained from edome and pustule of the
twenty patients that included in this study. Prilgaidentification of these
isolates was performed according to the culturaratteristic (after growth on
blood agar, thioglycollate media and MacConkey agadia), morphological
characteristic (through gram reaction and cell shaand by the catalase test.
Moreover, identification was confirmed by applyiAgl Kit-system.

Result show that despit@ropionibacterium acne and Staphylococcus
epidermidis were the main frequent bacteria isolated fromdbmmedons cases,
Propionibacterium acnes was the most common and dominant (68.96 %)
compared to (65.5 %) &aphylococcus epidermidis as shown in figure (4-1).

Predomination oPropionibacterium acnes is due to with standing the lower
oxygenic pressure found inside the comedone whedpshin the creation of
anaerobic conditions that preferred by these bac{gzumi, 190; Marples,
1975; Leeming et al., 1985).

In the pustules adverse situation occurred whiaphylococcus epidermidis
was the predominant bacteria with a percentagelaf27%, in compare only
37.26 % existence foPropionibacterium acnes. Other species were also
isolated but in lower percentages. They wd?egteus mirabilis (11.49 %),
Staphylococcus aureus (9.93 %) andE. coli (7.14 %) as shown in figure (4-2).

However, such predominance to tBephylococcus epidermidis may be
related to the high oxygenic pressure in the pasamd to the changes in pH
value of media which leads to form favorable cands for these bacteria. Such
condition, on the other hand, is not much favordiylEropionibacterium acnes.
Moreover, there is another factor governing thistexces, it's the permeability
of neutrophils in the infected area, which leadréduce the presence of
Propionibacterium acnes. This bacteria is able to produce chemically ateéd
materials of low molecular weights to the neutréglso, neutrophils prefer
Propionibacterium acnes more than other types of bacteria (Marples anchizu

1970; Holland, 1974; Knecth et al., 1995).
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Isolation of gram negative bacterias¢herichia coli andProteus mirabilis)
in a sum percentage of 17.07 % was agreed witkttiey of Marples and Izumi
(1970) who found that gram negative bacteria inepatof acne vulgaris was
detected in small percentages.

Presence of gram negative bacteria in patient saffedrom acne vulgaris
may be due to the taking of antibiotic for long &inThis will lead to growth and
duplication of these microorganisms in pustulestade which is called G-ve
folliculitis (Holt et al., 1994; Goven, 1996; Champion, 1998).

4.5 Antibiotics Sensitivity:

4.5.1 Antibiotics Sensitivity ofLactobacillus plantarum

Effect of 12 different antibiotics on two selecteswlates ofLactobacillus
plantarum (Lb. 1 and Lb. 3) were studied by using the stamdhsk diffusion
method. Diameter of inhibition zone around the oglovas estimated (in
millimeter) and compared in according with Nccl891).

Table (4-3) shows result of antibiotic sensitivity the two isolates of
Lactobacillus plantarum. They were resistant to streptomycin, penicillira
trimethprin. Such results agreed with those fougdShiskovicet al., (1997)
whenLactobacillus were resistant to penicillin G and streptomycihe Twelve
different antibiotics that used in this test weenegrally used in treatment of
cattle disease. These antibiotics may release miith or accumulate in muscle
of cattle (Sozzi and Simtey, 1980).

Tamine and Deeth (1980) concluded that 64 % ofilteease infected cattle
were treated by streptomycin and penicillin G. Mwmer, resistance of
Lactobacillus spp. To these two antibiotics made the bacteri@ @bstay alive
and its resistance increases upon releasing thke mil

Results also shows that the two isolates were thamsio amoxicillin,
chloromphenicol, cloxacillin, rifampin and ampicldout in various degrees they

were highly sensitive to ampiclox when diametethaf inhibition zone reached
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30 mm, while its resistance to rifampin was in dnedtent after reaching
15 mm. Such resistance may be due to the limitecbtishe latter antibiotics in
the treatment of cattle diseases. Sensitivity efttho isolates ofLactobacillus
plantarumto the tetracycline, erythromycin, ampicillin ageintamycin was also
different. At the time that Lb. 1 was sensitivef@ar mentioned antibiotics, Lb.
3 was resistance to them.

Resistance or sensitivity of any bacteria to aatibiis usually governed by
the method of test used, isolated type, previouslgd of antibiotic in the
treatment and later their presence in milk andgéreetic changes of the isolates
(Sozzi and Simely, 1980) upon the above results,3Lisolates was chosen to
study its inhibitory activity against the isolatgéthogenic causes of acne

vulgaris.

Table (4-3) Antibiotic sensitivity of Lactobacillus plantarumisolates

Antibiotic Lb. 1 Lb. 3
Tetracycline S R
Erythromycin S R
Ampicillin S R
Amoxicillin S S
Chloromphenicol S S
Gentamycin S R
Penicillin G R R
Streptomycin R R
Trimethprin R R
Cloxacillin S S
Rifampin S S
Ampiclox S S

S = sensitive, R= resistant
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4.5.2 Antibiotic Sensitivity of Pathogenic Bacteria

The emergence of prevalence of antibiotic resigati@ins is consider as a
major therapeutic problem that can be explaineddweral hypothesis such as,
the influence of excessive and / or inappropriatgb#otic use (Sottcet al.,
2001).

Standard disk diffusion method was used to detbet sensitivity of
pathogenic bacteria.

Figure (4-3) shows the antibiotic sensitivity tasblates ofStaphylococcus
epidermidis. All isolates were sensitive totally to doxycylirf@00 %). This
result may be related to the lower randomly uséhi antibiotic by patients.
Later the antibiotics ciprofloxacin, Neomycin anfmpin at percentage 79 %,
76 % and 74 % respectively arranged sequently dfirycycline in sensitivity.
Other antibiotics were arranged after the previmentioned antibiotic until
reach to less sensitive isolates to ampiclox (18 &mpicillin (15 %) and
amoxicillin (12 %). The resistance of isolateshede antibiotics was belonging
to their common using in treatment.

These results were disagreed with local studies (Faraj, 1989; Douri, 1997)
and with international studies (Beard-Pegeal., 1989; Etienne et al., 1989).

Figure (4-4) shows the result of antibiotic sewngyi to 5 isolates of
Propionibacterium acnes. From results noticed that all isolates were semsio
doxycycline (100 %). Later rifampin (82 %), clindgrm (80 %) and neomycin
(79 %) were arranged sequently after doxycyclinsansitivity. This result was
belong to the lower using of these antibiotics lgtignts because these
antibiotics unknown by the patients. Other antib®tvere arranged sequently
until reached to less sensitive isolates to methoi@O %), amoxicillin (39 %)
and ampicillin (28 %). This resistance belongshe tandomly using of these
antibiotics by patients.

Cooper (1998) mention that the take of antibiodicghort time and in small

dose lead to increase the development of isolagstance to these antibiotics.
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The sensitivity results ofPropionibacterium acnes to the previously
mentioned antibiotic was agreed with internaticstaties (Hoffleret al., 1976;
Sutteret al., 1976; Wang et al., 1977; Websteret al., 1981; Brown and Poston,
1983; Komagata et al., 1998; Kurokawa et al., 1999; Tan et al., 1999,
Goldsteinest al., 2000).

Figure (4-5) shows the result of antibiotic sengyi to 5 isolates of
Staphylococcus aureus. From result noticed that all isolates were seresito
doxycycline (100%). Later neomycin (77%), rifampi¢i’5%) and clindamycin
(72%) were arranged sequently after doxycyclindheDfantibiotics were then
arranged until reached to less sensitive isolaiesntpiclox (12%) ampicillin
(4%) and amoxicillin (1%). These resistances belmngndomly used of these
antibiotics by the patients. These results weregteed with international
studies (Schmitet al., 2000).

Figure (4-6) shows the result of antibiotic sengyito 5 isolates ok. coli.
Form result noticed that most isolates were semsitio doxycycline at
percentage (80%). Later ciprofloxacin (60%) and mgon (55%) arranged
sequently after doxycycline in sensitivity. Othentibiotics were arranged
sequently until reached to less sensitive isoldtescefelexin (0.5%) and
methoprim (0.3%) these resistance results belongatdomly using of these
antibiotics by the patients.

Figure (4-7) shows the result of antibiotic sengyito 5 isolates oProteus
mirabilis. From results noticed that most isolates wereige@to doxycycline
at percentage (85 %). Later ciprofloxacin (82 %J aromycin (77 %) arranged
sequently after doxycycline in sensitivity. Othatihiotics would arranged until
reached to cefelexin (12 %) and methoprim. Theselt® belong to their
common use in treatment. From result noticed thairicreasing in resistance of
Propionibacterium acnes and Staphylococcus epodermidis to ampicillin,
chloromphenicol and amoxicillin was disagreed witle result of local study
(Faraj, 1989; Douri, 1997).
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O Antibiotic symbol

1- Doxycycline 4- Cefotaxime 7- Cefalexin
2- Ciprofloxacin 5- Tetracyclin 8- Methoprim
3- Neomycin 6- Fluxacillin

Figure (4-7) Antibiotic Sensitivity oProteus mirabilis
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In conclusion noticed that doxycycline was theaadint antibiotic towards all
pathogenic bacteria. These antibiotic had actiybition effect against G +ve
and G-ve bacteria, because it enter in bacter@epr synthesis by attached
with bacterial ribosome and this prevent it fronmgecting with amino-acyl
transfer (tRNA). Doxycycline belong to the secondlation of tetracycline and
given to patient with acne vulgaris who not resgons first evolution of
tetracycline. Doxycycline is lipophilic, so, it agoulated in sebaceous gland
and had cidal effect against bacteria.

Doxycycline was used as anti-inflammatory becatisad antioxidant effect
on neutrophile (Akamatset al., 1999; Greenwood, 1996; Corral, 1997; Welsey
etal., 1999).

But the resistance of isolates to tetracycline b@sng to common using in
topical and systemic treatment of acne vulgariss thecause it inhibit the
bacterial growth and also inhibit the lipid hydrsily by Propionibacterium
acnes, in addition to its using as anti-inflammatory (Han-Ackah, 1976;
Championret al., 1998).

The resistance of bacterial strain to tetracyclils® belongs to the presence
of B-lactam ring and at end made all members of thagrwas an active
(Weinrich and Bene, 1976; Nishine and Nakazawa1976; Wanger and Murray,
1990; Graummlich and Sidhu, 1997; Epstein et al., 1997; Kerndole et al., 1998;
Hoiby et al., 2000).

The resistance of isolates to tetracycline beldadke presence of resistance
plasmid and its ability to transfer from one baicter to another lead to make
the sensitive bacteria to resistance. And at erdtratment became difficult
(Watanakunakorret al., 1982; AIM, 1982; Novick, 1987; Lyon and Skurray,
1987; Karawya and Raymod, 1990; Espersen, 1998; Falace et al., 1999,
Martineauet al., 2000).

The similarity in resistance @&. coli andProteus mirabilis belong to that the

both bacterial isolates had external membrane wimnad mechanism that
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prevent the permeability of antibiotics inside et cell (Pumbwe and
Piddock, 2000; Leflon-Guiboutet al., 2000; Poole, 2000).

4.6 Determination of Inhibitory Efiect of Zaclobacillis planiariim

on Pathogenic Bacteria:

4.6.1 On Solid Media:
Ability of the LAB isolate to produce inhibition &eity on pathogenic

bacteria was tested by growing the isolate on MR&r anedium. In this
approach, AL Kassb and AL Khafaji (1992) mentiortedt using MRS agar
medium in studying the ability of LAB isolates tooduce inhibited materials
when it grown under anaerobic condition is the dog procedure that gives
reasonable result.

Table (4-4) shows the inhibitory activity @actobacillus plantarum isolate
(Lb. 3) grown on MRS agar against five speciesathpgenic bacteria isolated
from patients suffering of acne vulgaris at fivEehent incubation periods.

Results shows that Lb.3 isolate exhibited noticealnhibitory activity
against all pathogenic bacteria tested at most@periods of incubation used.
In general, it had more effect on gram positivet&aa than on gram negative
(Plates 4.1, 4.2, 4.3, 4.4 and 4.5). Despite thatbation periods of 36, 48 and
72 hr. gave inhibitory activity against all speca#spathogenic bacteria, 24 hr.
period had also such effect but against gram peshiacteria only. Adversely,
incubation period for 18 hr. had no inhibitory efféen both gram positive and
gram negative bacteria.

Depending on the just mentioned results, it maycdecluded that 36 hr.
incubation period was chosen as the preferred géoiothe Lb. 3 isolate grown

on MRS agar against all species of bacteria isolaten acne vulgaris cases.
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Garver and Muriana (1994) mentioned that produatibmhibited materials
by LAB is dependent on the medium used for growatig they found also that
tween 80 induced the production of protein (baotn) by increasing the
production activity of bacteria.

Neset al., (1996) found that there is an induction factbF)( which is a
protein of short chain of amino acid found in mexdjut is function to increase
the production of bacteriocin continuously.

The view of research about the inhibition activofyt actobacillus plantarum
against pathogenic bacteria is different from ooeahother, for instance,
Jimenez-Diazt al., (1993) found thaltactobacillus plantarum effect was only
on gram positive bacteria aSlostridium, while Nigatu and Gash (1994)
reported that all genus of LAB that isolated frdra fermenting foods had effect
on gram negative bacteria such BRseudomonas, E. coli, Proteus and
Salmonella.

Table (4-4) Inhibitory activity of Lactobacillus plantarum (Lb. 3) grown on
MRS agar against pathogenic bacteria of acne vulga for

different incubation periods

_ Incubation period (hr)
Bacteria
18 24 36 48 72
Staphylococcus aureus — ++ ++ ++ ++

Saphylococcus

- + + + +

epidermidis
Propionibacterium
— + + + +
acnes

Escherichia coli - - + + +
Proteus mirabilis - — + + +

(=) no effect = inhibition zone (zero mm)

(+) slightly effect = inhibition zoneLl0 mm)

(++) moderate effect = inhibition zone (10-13) mm
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Plate (4-1) The inhibition effect dfactobacillus plantarum (Ib. 3) incubated for
36 hr. onSaphylococcus aureus

Plate (4-2) The inhibition effect afactobacillus plantarum (Ib. 3) incubated
for 36 hr. onSaphylococcus epidermidis
1- Filtrate 3- Purified bacteriocin
2- Concentrated filtrate 4- When grown on soliddiae
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Plate (4-3) The inhibition effect dfactobacillus plantarum (Ib. 3) incubated for
36 hr. onPropionibacterium acnes

Plate (4-4) The inhibition effect dfactobacillus plantarum (Ib. 3) incubated for
36 hr onEscherichia coli
1- Filtrate 3- Purified bacteriocin
2- Concentrated filtrate 4- When grown on soliddrae
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Plate (4-5) The inhibition effect dfactobacillus plantarum (Ib. 3) incubated for

36 hr. onProteus mirabilis

1- Filtrate 3- Purified bacteriocin

2- Concentrated filtrate 4- When grown on soliddrae
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4.6.2 In Liquid Media:

Well diffusion method had been used to determireitiibition activity of
Lactobacillus plantarum (Lb.3) filtrate grown at different incubation ped
against the causative bacteria of acne vulgaris.

Table (4-5) shows the results of inhibition actvitf Lb.3 filtrate grown at
different incubation period (18, 24, 36, 48 and &g@ainst causative bacteria of
acne vulgaris. Filtrates of Lb.3 isolate exhibiteaticeable inhibition activity
against gram positive bacteria tested at 36, 487@hdir. incubation periods.
Gram negative bacteria, on the other hand, mafiett (plates 4.1, 4.2, 4.3,
4.4 and 4.5).

Table (4.5) Inhibition activity of Lactobacillus plantarum (Lb.3) filtrate
grown at different incubation period against pathognic

bacteria of acne vulgaris

_ Incubation period (hr)
Bacteria
18 24 36 48 72
Saphylococcus
— — + + +
aureus
Staphylococcus
- ++ ++ ++ ++
epidermidis
Propionibacterium
— — + + +
acnes
Escherichia coali - - - — _
Proteus mirabilis - - - — —

() no effect = inhibition zone (zero mm)
(+) slightly effect = inhibition zonel0 mm)

(++) moderate effect = inhibition zone (10-13 mm)
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At 24 hr. incubation period onl$aphylococcus epidermidis was affected.
Adversely, incubation period of 18 hr. was not egiodor the isolate (Lb.3) to
exhibit inhibitory effect on both gram positive agihm negative bacteria.

These results belong to that concentration of lniacte in liquid media was
very little when compared with its concentration smlid media (Deklerk and
Smit, 1967).

Inhibitory activity of Lactobacillus plantarum (Lb.3) was markely increased
against all acne vulgaris causative bacteria when ftltrate of Lb.3 was
concentrated for three folds after isolate was agaped at 30 °C for 36 hr at
anaerobic condition, table (4-6) (plates 4.1, 4.2, 4.4 and 4.5).

Table (4.6) Inhibition activity of Lactobacillus plantarum (Lb.3)

concentrated filtrate against pathogenic bacteria b acne

vulgaris
Bacteria Inhibition effect of Lb.3 concentrated filtrate
Staphylococcus aureus +
Saphylococcus epidermidis +++
Propionibacterium acnes +
Escherichia coli +
Proteus mirabilis +

(+) slightly effect = inhibition zone<lO mm)

(+++) good effect = inhibition zone (13-20 mm)

4.7 Puriiication of Bacteriocin (Plantaracin) irom Filirate of Lb.3
Isolate:

Isolate Lactobacillus plantarum (Lb.3) had been grown under anaerobic
conditions and at conditions, which were mentiomeitem (2.2.11), to improve

the production of bacteriocin. Then the bacteriaeas purified by precipitating
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with ammonium sulphate, which increased the satmraiercentage from 30 %
to 70 %. After final purification, 8 mg / ml bactecin was obtained. Ged al.,
(1983) mentioned that the first step of purificatiavas done by using
ammonium sulphate. Whitet al., (1973) stated that ammonium sulphate
precipitated the protein by neutralization the geathat found on protein
surface, through salt and disruption by the layewater that surrounding the
protein molecules. Then, this led to decrease praféessolving and at end
protein was precipitated. Vaughehal., (1992) used precipitation of protein at
two saturation percentages 30 % and 60 % and thterprotein nature of

precipitated was detected by using the hydrolyzetep enzymes.

4.8 Inhibitory Effect of Partially Puriiied Bacteriocin oi Lb.3
Isolate Against Acne Causative Bacteria:

Result in table (4-7) show the inhibitory activity purified bacteriocin of
Lb.3 isolate on bacteria isolated from acne vulkyafihe bacteriocin possess
inhibitory activity against all bacterial causatigelated from patients suffering
of acne vulgaris. Its activity was different fromeobacteria type to another such
as there was simple effect at inhibition zone 10 twm in another 30 mm
inhibiton zone was showed. In general its activaty gram positive bacteria
Isolates was greater than on gram negative iso(Blates 4.1, 4.2, 4.3, 4.4 and
4.5).

Suskovic et al., (1997) reported that the bacteriocin obtainedmfr
Lactobacillus plantarum had inhibition activity againsiaphylococcus aureus,

E. coli andBacillus subtilus.

Wolfson (1999) mentioned that all bacteriocin oé tbrobiotic strain that
isolated from milk products were able to inhibi tjrowth of some, if not all, of
the microbial isolates which includ&aphylococcus aureus, Escherichia coli,

Pseudomonas aer uginosa, and Salmonella typhi.
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Catanazaro J. and Green L. (1997) find that thésbacin (plantaracin) that
purified from Lactobacillus plantarum was had bactericidal effect against
Saphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa,

Propionibacterium acnes andProteus mirabilis.

Table (4-7) Inhibition effect of partially purified bacteriocin obtained from

Lb.3 isolate against bacterial causative of acne \garis

Bacteria Inhibition effect of Lb.3 bacteriocin
Staphylococcus aureus +++
Staphylococcus epidermidis FH++
Propionibacterium acnes ++
Escherichia coli +
Proteus mirabilis +

(+) slightly effect = inhibition zoneLO0 mm)

(++) moderate effect = inhibition zone (10-13 mm)
(+++) good effect = inhibition zone (13-20 mm)
(++++) excellent effect = inhibition zoneZ0 mm)

4.9 Protein Quantities in Lb.3 Concentrated Filtrate and Iis
Bacteriocin:

In this study, both the concentrated filtrate of3.solate and it bacteriocin,
were analysis by the dye binding method for quardftprotein in each once a
guantity of 4 mg / ml was found in the concentratitdate (three fold) and

5 mg / mlin its partially purified bacteriocin.
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4.10 Using the (Lb. 3) Concentrated Filtrate in Treatment oi Sever
Acne Vulgaris:

After studying the inhibitory effect of bacteriodim the concentrated filtrate
(three fold) and compared that with the inhibiteffect of purified bacteriocin
(by ammonium sulphate) on microbial cause of sea@re vulgaris. It was
greater than that of concentrated filtrate. But tmehe small differences in
concentration of protein in concentrated filtrated gourified bacteriocin, in
addition to the cheapness, easy and fast in prépeomcentrated filtrate
comparing to purified bacteriocin concentrateddiie (three fold) was used as
topical treatment for patient suffering from acndgaris, after measured its
minimum inhibitory concentration.

Result of measuring the minimum inhibitory concatitm of concentrated
filtrate (three fold) on bacterial cause acne vigfom result noticed that the
MIC 80 % was chosen to treatment all bacterial typacne vulgaris, table (4-
8).

Table (4-8) The minimum inhibitory concentration of microbial cause of

acne vulgaris

Bacteria MIC
Staphylococcus aureus 40 %
Saphylococcus epidermidis 40 %
Propionibacterium acnes 50 %
Escherichia coli 80 %
Proteus mirabilis 80 %

After two weeks of treatment with filtrate, acnenguetely or almost
completely healing in most patients (up to 95 %)ribg the treatment period
the redness, swollen (size) and symptoms of infthiests and nodules were

reduced, figure (4-8, 4-9, 4-10, 4-11). The sideafof this prepared topical
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treatment includes only the drying of skin. Compgriwith other topical
treatment that prescription by doctor such as faiacid, Azelaic acid, Benzol
peroxide, tretinoin and many other which have saahwerse effects that can be
sever, such as inflammation of the lip, skin itghiredness, stinging, burning,
peeling and scaling or discoloration of the skimn@det al., 1990).

It's known that mild to moderate acne is treatiggubing topical treatment
alone, but to sever acne the doctor often presciobal antibiotic in addition to
topical medication. Oral antibiotics are thoughh&p control acne by curbing
the growth ofPropionibacterium acnes and decreasing inflammation. Common
antibiotics used to treat acne are tetracyclingoeycline, doxycycline and
erythromycin. Some people have side effects wheingahese antibiotics such
as photosensitivity (higher risk of sun burn), upsg@mach, dizziness or light
headedness and skin discoloration. Tetracyclim®igiven to pregnant women
because it can discolor developing teeth. Tetramycand minocycline also
decrease the effectiveness of birth control piliso patient must take oral
antibiotics for as long as 4 to 6months to effeddintreat acne (Leyden, 1997).

But the prepared topical treatment in this studyitey 2 weeks for complete
healing of mild and moderate acne but for sevee&mweeks were need to

complete healing without any using of oral antilw®twith it.
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A- Before probiotic treatment

B- After 2 weeks of probiotic treatment

Figure (4-8) A patients suffering from mild acndgaris in face
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A- Befor probiotic treatment

B- After 2 weeks of probiotic treatment

Figure (4-9) A patient suffering from moderate agokgaris in face
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A- Before treatment Bt&f 2 weeks of probiotic treatment

C- After 3 weeks of probiotic treatment

Figure (4-10) A patient suffering from sever acoégaris in back
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A- Before treatment B-After 2 weeks of probiotic treatment

C- After 3 weeks of probiotic treatment

Figure (4-11) A patient suffering from sever acuoégaris in face
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Chapter Five Conclusions and Recommendations

5.1 Conclusions

1.

Five species of bacteria were isolated from sever acne vulgaris include:
Staphylococcus epidermidis, Propionibacterium acne, Proteus mirabilis,

Staphylococcus aureus and Escherichia cali).

Sixteen isolates of lactic acid bacterial (LAB) were isolated from dairy
products that collected from Baghdad markets and identified other wise
two isolates of lactic acid bacteria (LAB) were identified as Lactobacilus
plantarum (Lb.1 and Lb.3).

An isolate Lb.3 was resistance to streptomycin, penicillin G and
trimethprim, but sensitive to amoxicillin, chloramphenicol, cloxacillin,

rifampin and ampiclox.

The bacterial isolates of sever acne vulgaris were resistance to ampicillin,
amoxicillin, ampiclox, methoprim, tetracycline and cefatexine, but

sensitive to doxycyclin and rifampin.

An isolate of Lb. Plantarum (Lb.3) had good inhibition activity against

acne vulgarisisolates.

The concentrated filtrate of Lb. plantarum isolate (Lb.3) had great role in
treatment the patients that suffering from sever acne vulgaris after 2
weeks of treatment with it.
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5.2 Recommendations

1. Studying the inhibitory activity of bifidibacterium against sever acne

vulgaris microbes.
2. Using the purified bacteriocin in treatment of severs acne vulgaris.

3. Therole of bacteriocin in association with antibiotics in treatment of ache

vulgaris disease.
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