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FORWARD

It is my pleasure to welcome you back and present you a new issue of our Journal,
Volume 6, No. 4 (2011), the fourth issue of this year, with diversity of researches and
elite experts of the Editorial Board and Advisory Group. The members of Editorial
Board, the ICAST and TSTC teamwork and | hope you will find this collection of

research articles useful and informative.

We are so honored to have all the new editorial board members being joined us in
2011, to strengthen our efforts, raising the prestigious level of the journal, and share

in pushing all steps toward shining scientific future in Arab World.

The journal is one of the scientific contributions offered by the International Centre
for Advancement of Sciences and Technology in cooperation with Treasure Est.
for Scientific Training and Consultations to the science and technology

community (Arab region with specific focus on Iraq and International).

Finally, on behalf of the International centre, | would like to express my gratitude and
appreciation to the efforts of the Editorial Board, Advisory group with their valuable
efforts in evaluating papers and the Editorial Board Secretary for managing the
scientific, design, technical and administrative aspects of the Journal and for

preparing this issue for final printing and publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Destruction of Rhizoctonia solani by Local Isolates of Serratia

marcescens Produced Glycolipid and Lytic Enzymes

Zaid A. H. Al- Shammari

Dept. of Biotechnology / College of Sciences/ Baghdad University- Iraq

ABSTRACT

In the present study, the capability of Serratia marcescens local isolates from
rhizospher of garden soil was studied for biosurfactant and Iytic enzyme production.
The results exhibited higher capability of isolate Serratia marcescens N8 for
biosurfactant and lytic enzyme production among seven isolates. The isolate Serratia
marcescens N8 showed a better emulsifier producer, therefore it selected for
biosurfactant production and antifungal activity in the present study. Biochemical
analysis of partially purified bioemulsifier demonstrated that the biosurfactant
contains amino acid group with Rf values of 0.25, glycolipid with Rf values of 0.54,
and presence of two kind of sugar with Rf values of 0.5 and 0.88. Crude biosurfactant
efficiency tested for antifungal activity by determination percentage reduction of
radial growth, fresh and dry weight and chitinase and protease activity of Rhizoctonia
solani. Maximum reduction in radial growth 72.2%, and reduction of biomass
obtained at by product concentration of 1500 ug/ ml. Maximum chitinase and
protease specific activity reached 67 and 62.8 U/mg protein obtained at low by
product concentration of 500 pg/ ml, while reduction about 92% and 95% of the
enzyme activity respectively recorded at higher by product concentration of 1500 ug/
ml.

Key words: Biosurfactant, glycolipid, antifungal activity, enzyme activity
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INTRODUCTION

Serratia marcescens is a Gram-
negative, enteric bacterium that is able
to inhabit a wide variety of ecological
niches and cause disease in plant,
vertebrate and invertebrate hosts. S.
marcescens strains produce a range
of secreted products, including
proteases, nuclease, lipase, chitinases
and haemolysin, many of which are
likely to represent virulence factors in
human infection. A characteristic
feature of many S. marcescens
strains, particularly those of
environmental origin, is production of
the red tripyrrole antibiotic prodigiosin
(2-methyl-3-pentyl-6-
methoxyprodigiosin). Prodigiosins are
currently of great interest because
they have been shown to possess
antimicrobial, antiprotozoal,
immunosuppressive and anti-
oncogenic properties (1).

Some strains also synthesize useful
secondary metabolites e.g. antibiotics,
red pigments and surfactants (The
surfactant was identified as
arabinolipid), which have potential
applications in the pharmaceutical
industry and environmental
bioremediation .The expression of
several Serratia virulence factors as
well as the synthesis of secondary
metabolites is controlled in a cell
population density-dependent manner
and may also be regulated
coordinately with population migration
(swarming and sliding) (2).

The microbial surfactants called as
biosurfactants are microbial
compounds with a distinct surface
activity that exhibit a broad diversity of
chemical structures such as
glycolipids, lipopeptides and
lipoproteins, lipopolysaccharides,
phospholipids, fatty acids and
polimeric lipids. Therefore, it is
reasonable to  expect diverse
properties and physiological functions
of biosurfactants such as increasing
the surface area and bioavailability of

hydrophobic water-insoluble substrates,

heavy metal binding, bacterial
pathogenesis, quorum sensing and
biofiim formation (3). A host of

interesting features of biosurfactants
have led to a wide range of potential
applications in the medical field. They
are useful as antibacterial, antifungal
and antiviral agents, and they also have
the potential for use as major
immunomodulatory  molecules  and
adhesive agents (3).

Serratia, a group of gram negative
bacteria produces surface active
cyclodepsipeptides known as
serrawettin W1, W2 and W3. Besides
this Serratia liquefaciens produces
serrawettin W2. Temperature dependant
synthesis of two novel lipids — rubiwettin
R1 and RG1 is observed in Serratia
rubidaea. Serrawettin contains only Ser
and Thr as hydrophilic amino acid
residues. The amino acids were shown
to increase cell hydrophilicity by blocking
the hydrophobic sites on the cell surface
and to promote flagellum — independent
mobility (4).

Serratia marcescens secretes a variety
of extracellular enzymes including
chitinases. S. marcescens is one of the
most effective bacteria for degradation
of chitin. When this bacterium is
cultivated in the presence of chitin, a
variety of chitinolytic enzymes and
chitin-binding proteins can be detected.
S marcescens produces at least three
chitinases (ChiA, ChiB and ChiC), a
chitobiase and a putative chitin-binding
protein (CBP21) (5). The chitinolytic
machinery of S. marcescens is of great
interest because it is one of the best
characterized chitinolytic machineries
known to date. A synergistic inhibitory
activity of prodigiosin and chitinolytic
enzymes was observed against spore
germination  of  Botrytis  cinerea.
Selective activity against cancer cell
lines enhanced lethal and inhibitory
activity of Cry1C BT toxin along with
prodigiosin (5).

The aim of this research focused on the
study the capabilty of Serratia
marcescens isolates from rhizosphere



International Journal for Sciences and Technology Vol. 6, No. 4, December 2011 8§

zone of garden soils, to biosurfactant
and Iytic enzymes  production.
Moreover, study the effect of partial
purified biosurfactant on mycelium
growth, biomass formation and
chitinase and protease activity of
Rhizoctonia solani.

MATERIALS AND METHODS
Microorganisms and growth
conditions:

Four bacterial isolates used in this
study were isolated from the
rhizosphere zone, of the gardens soil,
near department of biotechnology
/University of Baghdad. Remained
isolates of Serratia marcescens
isolated from soil contaminated with
hydrocarbons and its derivatives,
obtained from Biology Department of
the Baghdad University.

The isolates was maintained on
nutrient agar medium (Difco, India) at
30 °C. The Fungus isolate Rhizoctonia
solani used in this study was isolated
from infected tomato, obtained from
Department of Biotechnology / College
of Science /University of Baghdad. The
isolate Rhizoctonia solani was grown
on Potato dextrose agar (PDA) and
incubated at 25 °C for 72 hrs.

Screening of isolates for lytic enzyme
production:

The isolates of Serratia marcescens
were separately grown on a medium
developed by [6] which contained ( g /
L): MgS0O4 .7H20,0.2 ; K2HPO4 , 0.9 ;
KClI , 0.2 ; NH4NO3 , 1.0 ;
FeS04.7H20 , 0.002 ; MnSO4. H20,
0.002 and ZnS04.7H20, 0.002 (pH 7).
The medium was supplemented with
dead fungal mycelium (Rhizoctonia
solani) as inducers for enzymes
production at a concentration of 1.0 %
and dispensed in Erlenmeyer flasks
(250 ml) each flask contained 50 ml of
medium.

The flasks were autoclaved and each
flask was inoculated with 1% ml of
overnight cultures of Serratia
marcescens isolates. The cultures were
incubated in shaker incubator (Basel
Switzerland) (150 rpm.), at 30°C. The
flasks from each culture were analyzed
after 72 hrs of incubation for Iytic
enzyme production.

Enzymes assay procedures:

Chitinase activity was assayed following
the release of N-acetylglucosamine
according to the method of Monreal and
Reese (6). One ml of 1 % colloidal chitin
in 0.1 M citrate phosphate buffer (pH
6.5) was incubated with 1.0 ml of culture
filtrate at 37 °C for 2 hrs. One unit of
enzyme activity is defined as the amount
of enzyme required to produce 0.5
MM/mI of N acetylglucosamine per hour.
Specific activity was expressed as
units/mg protein.

For protease activity, a reaction mixture
containing 1.0 ml of 1 % soluble casein
in 0.05M-citrate phosphate buffer (pH
6.5) and 1.0 ml of culture filtrate was
used. The reaction mixture was
incubated for 1 hr at 37°C then stopped
by adding 10 % trichloroacetic acid
(TCA), kept for another 20 min at the
same  temperature, followed by
centrifugation at 4000 rpm for 20 min.
Samples of 75 pyL were removed and
tyrosine was determined according to
(7). One unit of the enzyme activity was
defined as the amount of enzyme
required for the formation of 1.0 uM of
the product / min of the reaction, under
the standard assay conditions.

Screening of biosurfactant production
isolates:

To determine  the  biosurfactant
production ability, S. marcescens
isolates were inoculated with mineral
salt medium (MSM) according to the
methods described by (8). In brief,
isolates were inoculated into 50 ml of
MSM containing 3 % (v/v) of olive oil and
incubated with continuous shaking (150
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rpm) for 72 hrs at 30 °C using a shaker
incubator. Biosurfactant production
ability for isolates was determined by
extraction of crud by product and
determining the weight of crud by
product.

Biosurfactant Extraction and

production

Production of biosurfactant was
performed using method described by
(8). Briefly, isolate were grown in 250
ml Erlenmeyer flasks, each containing
50 ml of MSM amended with 3 % (v/v)
of olive oil. The flasks were incubated
at 30 °C in a shaker incubator for 72
hrs. To isolate the biosurfactant,
bacteria  were precipitated by
centrifugation at 10 000 rpm at 4°C for
15 min. Biosurfactant was obtained by
adjusting the supernatant pH to 2.0
using 6 N HCI and keeping it at 4 °C
overnight. The precipitate thus
obtained was pelleted at 8000g for
20min, dried and weighted. For further
purification, the crude surfactant was
dissolved in distilled water at pH 7.0
and dried at 60 °C. The dry product
was extracted with  chloroform:
methanol (65:15), filtered and the
solvent evaporated. The red or pinky
dried crude biosurfactant was then
used for remaining studies.

Biosurfactant analysis:

The biosurfactant were isolated
according to the method described by
(9). The extracted biosurfactant were
dissolved in chloroform-methanol (9:1)
in the concentration of 10 mg/ml, and
2 ul of the sample was spotted onto
thin-layer ~ chromatography  (TLC)
plates (silica gel 60 F254; Merck) with

dimension of (20cm x 20cm x
0.25mm). After development in
chloroform-methanol-acetic acid

(65:15:2), The amino acid content of
surfactant was determined using the
ninhydrin method, and the lipid content
determined by the phenol-sulphuric

reaction method, and glycolipid were
determined using the molish test (9),
(10).

Antifungal activity

1- Effect of S. marcescens glycolipid on
radial growth rate of Rhizoctonia solani

The effect of glycolipid of Serratia
marcescens N8 on radial growth rate of
Rhizoctonia solani was studied on 1/5"-
strength potato dextrose agar (pH 7).
Sterilized growth medium was cooled
down to 55 °C and amended with crude
glycolipid to final concentrations of O,
500, 750, 1000, 1250, and 1500 pg/ ml,
then the moisture vortexes forcedly to
homogenized; each plate contained 20
ml of growth medium. A plug (8 mm) of
R. solani mycelium, excised from the
margin of 3 day old culture PDA plates,
and placed in the centre of the 9.0 cm
diameter Petri plate containing one-fifth
strength PDA amended with partially
purified biosurfactant, and incubated at
25 °C. Radial growth rate was measured
with a ruler after 3 days. Control plates
containing growth medium without
addition of glycolipid. Percentage of
radial growth inhibition were recorded
according to the formula, as follows:
Percentage of growth reduction = [(A-
B)/A x 100], where: A= diameter of
the control hyphal growth (mm), B =
diameter of the treated hyphal growth
(mm) (6).

2- Effect of crude glycolipid on biomass
formation of R. solani and lytic enzyme
production

The effects of crude glycolipid on
biomass of R. solani was studied in
clarified 1/5™-strength potato dextrose
broth (PDB, pH 7.0); final concentrations
of glycolipid were 0, 500, 750, 1000,
1250, and 1500 pg/ ml. A mycelia plug (8
mm) was transferred to 9.0 cm-
diameter Petri plates containing 20 ml
of the growth liquid medium. After
incubation at 25 °C for 3 days,
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mycelium was collected by
centrifugation at 5000g for 20 min
and blotted to dry on a Whitman
filter paper to determining the fresh
weight; after drying at 65 °C for 24
hrs, mycelium dry weight was
determined; obtained weights were
corrected for the weight (fresh and dry)
of the agar plugs used to inoculate R.
solani (11). The remained culture
precipitates after centrifugations were

used for chitinase and protease
estimation.
RESULTS AND DISCUSSION

Lytic enzymes production

Antagonistic microorganisms (S
marcescens isolates) are able to
produce various cell-wall degrading
enzymes (Chitinase, 4-1, 3 and, a-1,
4-glucanases, protease and lipase)
which may be involved in the cells
lysis of phytopathogenic fungi.
Antibiosis activity of S marcescens
isolates were observed on liquid media
containing dead mycelia of
Rhizoctonia solani as a carbon
sources to determine the production of
Ilytic enzymes. Data represented in
Table 1 showed that the lysis of dead
mycelia of Rhizoctonia solani were
very efficient by S marcescens 8
isolate (80% lysis) after 72hrs of
incubation at 25+ 2°C . On dead
mycelium of  Rhizoctonia  solani
chitinase, protease was the most lytic
enzymes produced by .S marcescens
8 antagonistic strains. These results
was aggrement with that obtained by
(6) who noticed the Antibiosis activity
of Pseudomonas fluorescens NRC1
and Pseudomonas fluorescens NRC3
were observed on liquid media
containing dead mycelia of
Phytophthora capsici or Rhizoctonia
solani as a carbon sources to
determine the production of Iytic
enzymes.

The results showed that the lysis of
dead mycelia of Phytophthora capsici

or Rhizoctonia solani were very efficient
by Pseudomonas fluorescens NRC1 and
Pseudomonas fluorescens NRC3 (100%
lysis) after 72hrs of incubation at 25%
2°C. On dead mycelium of Rhizoctonia
solani chitinase, protease was the most
Iytic enzymes produced by
Pseudomonas fluorescens NRC1 and
Pseudomonas fluorescens. On the other
hand, lipase was produced at the least
rate.(Table 1)

There are many reports on the
production of Iytic enzymes by
microorganism's detected glucanases
and chitinase in soil inoculated with
Trichoderma harzianum. The isolates of
T. harzianum, which were found to differ
in their ability to attack Sclerotium rolfsii,
Rhizoctonia  solani, and  Pythium
aphanidermatum, also differed in the
levels of mycolytic enzymes produced
by them, as reported by (12). (13)
reported that Serratia marcescens as a
biocontrol agent acts only through the
production of pathogen cell wall lysing
enzymes, chitinase and &-1, 3-
glucanase not through any antifungal
metabolites.

Table (1): Lytic enzymes produced by

Serratia marcescens isolate grown on dead
mycelium of Rhizoctonia solani after 72 hrs

of incubation at 2512 °C.

Residual Percent 3
deaq of dead Chlt]nase Prot_ease
Isolates | mycelium mycelium (unlt/mg (umt/r_ng
mg/5_0 mi lyses (%) protein) | protein)
medium
Control 500 0 0 0
S1 380 24 7.0 8
S2 300 40 17 19
S5 250 50 20.4 21.2
S6 350 30 6.0 3.9
S7 150 70 30 25.3
S8 100 80 45 47.2
S10 350 30 7.8 5.9
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Screening of isolates for
biosurfactant production

Among seven isolates tested for
biosurfactant production, four isolates
exhibited better biosurfactant
production. The results in Table (2)
indicated that the isolate Serratia
marcescens N8 was the best
biosurfactant producing among the
other isolates based on the capability
of isolates to degrade olive oil as the
sole source of carbon and energy, and
higher biosurfactnt production with
emulsification of olive oil to small
droplets.

Table (2): Screening of Serratia
marcescens isolate for biosurfactant

production
Biosurfactant
Isolates .
concentration (g/l)
S. marcescens N1 2.5
S. marcescens N2 4.5
S. marcescens N5 55
S. marcescens N6 1.6
S. marcescens N7 5.0
S. marcescens N8 6.0
S. marcescens 3
N10

The isolate S. marcescens N8 was
selected in the present study
accordance to their higher growth
rates and biosurfactant and Iytic
enzyme production for remained
experiments.

Biosurfactant characterization

The structural analysis of
biosurfactants  produced by S.
marcescens N8, were performed by
lipid, protein and carbohydrate
contents in thin layer chromatography
(TLC) analysis (Figure 1). Ninhydrin
test was used to detect the presence
of amino acids contents of
biosurfactants. However when the
spots on TLC plates spread with this

reagent, the biosurfactant gave positive
results, an evident that biosurfactant
contained to amino acid group, the
presence of amino acid were observed
as red-violet spot with Ry = 0.25.

This detection gives an indicator for the
presence of amino group in the
produced bioemulsifier and it may
support the presence of the protein in
bioemulsifier. (14) showed that the cells
extract surfactant serrawettin W1 of
Serratia sp. was analyzed by TLC, the
treated product with ninhydrin reagent
revealed the presence of amino group
with R = 0.2. (15) mentioned that
methanol-soluble products of serrawettin
W2 hydrolysis were ninhydrin positive.
Molisch's test (a — Naphthol) is a
sensitive chemical test for the presence
of glycolipids, based on the dehydration
of the carbohydrate by sulfuric acid to
produce an aldehyde, which condenses
with two molecules of phenol resulting in
a red- or purple-colored compound (16).
From the results of Molisch's test, it was
shown that the biosurfactant contains
carbohydrate residues. The phenol -
sulphuric acid reaction analyzed for lipid
content of biosurfactants. The
biosurfactant gave the positive results
with phenol — sulphuric acid reaction.
This means that the biosurfactant
obtained in this study have lipid content.
To determine the presence of glycolipids
in bioemulsifier of S. marcescens N8,
the thin layer was treated by orcinol —
ferric chloride — sulfuric acid reagent
after the diffusion of bioemulsifier, the
result appeared as blue-violate spots on
TLC plate indicating the presence of
glycolipids with Ry = 0.54 (17). This
result supports the presence of
carbohydrate and lipid in the
components of Serratia bioemulsifier,
which agreed with the study of (18) who
reported that Serratia marcescens
bioemulsifier consists of glycolipid part
such as rhamnolipid.(Fig 1)
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Sugar

Sugar

(A)

Amino acid

(B)

Figure ( 1): TLC analysis for detection of sugar by phenol - sulfuric acid reagent and
detection of glycolipids by orcinol-ferric chloride-sulfuric acid using silica gel plate (20
x20) cm with solvent system chloroform : methanol: acetic acid (65:15:2, v:v:v) at
room temperature : (A) TLC plate under UV light showed two spots of sugars. (B) TLC
under UV light showed blue violate zone of amino acid.

Thin layer chromatography results
suggested that the isolated surface-
active product from S. marcescens N8
was composed of carbohydrates. The
extracted product was separated on
TLC plates with a carrier solvent of
(chloroform: Methanol: acetic acid,
65:15:2 by volume). When the plats
were visualized by reagents, the
product of S. marcescens N8 was
observed to have two spots. Spot 1
with Rf = 0.5, and spot two with Rf =
0.88. This result may indicate the
presence of two kinds of sugars
(carbohydrates) that may form basic
and functional components of the
bioemulsifier. The results observed
was in agreement with (19) who
reported that the Ry of some standard
sugars by using TLC method was:

cellobiose Ry =0.30, galactose R; =
0.43, arabinose R = 0.54 and
rhamnose R; = 0.79. From this
information we can indicate that the R¢
0.54 for arabinose is very closed for
the lower (high molecular weights)
spot of Serratia bioemulsifier R; 0.5,
while Ry 0.75 of rhaminose is very
closed for the higher (low molecular
weight) spot of Serratia bioemulsifier
R;0.88.

Antifungal activity

The antifungal activity of partial
purified crude glycolipid and their
effects were studied on 1/5" — strength
potato dextrose agar (PDA) by
determining radial growth rate,
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percentage of growth inhibition, of
Rhizoctonia solani. It found that the
partially purified crude biourfactant
inhibited radial growth rate of R.
solani.  The antifungal  activity
increased with increasing
concentration of glycolipid (Figure 2).
The reduction in radial growth rate
ranged from 51.39 to 72.22 % at a by
product concentration of 500 to 1500
Mg / ml, (Table 3).

Figure (2): Effect of different concentrations
S. marcescens N8 glycolipid on mycelial
growth of Rhizoctonia solani on PDA after 3
days cultivation at 25 °C.

Table (3): Radial growth rate and reduction
percentage of radial growth for Rhizoctonia
solani cultivated on one-fifth strength PDA
amended with different concentration of S.
marcescens N8 glycolipid

Concentration of | Radial Reduction
Ciude glycolipid | growth of radial
(ug /ml) rate growth (%)
after 3
days
(mm)
0 (control) 72 0
500 35 51.39
750 33 54.17
1000 31 56.94
1250 28 61.11
1500 20 72.22

One of the main modes of
biosurfactants action, including
rhamnolipid and cyclic lipopeptide
(CLP) involves the formation of ion
channels in the plasma membrane of
the target organisms leading to
cytolysis (3). CLP produced by soil-
inhabiting Pseudomonas strain DR54,
was shown to induce encystment of
Pythium zoospores, and also inhibit
mycelial growth of Rhizoctonia solani
and Pythium ultimum causing reduced
growth and intracellular activity, hyphal
swellings, increased branching and
rosette formation (11). Thu-Ha et. al
(11) investigated the effect of purified
CLP on mycelial growth of
Phytophthora  infestans on  1/5"
strength PDA. The results indicated
that mycelial growth of the fungus
inhibited at a CLP concentration of 50
Mg/ml and higher, caused increased
branching of hyphae.

The antifungal activity of Serratia
bioemulsifier was detected against
Candida albicans, Asperqillus niger
and Geofricum. Inhibition zones were
observed around the disks containing
bioemulsifier, the inhibition zones of S.
marcescens (S10) bioemulsifier
against Aspergillus and Geotricum
were (12mm, 10 mm respectively).
While the bioemulsifier showed
reducing in the growth of Candida
albicans the inhibition zone of S10 was
(9mm) (17).

The fungi possess cell wall composed
largely of carbohydrate layers, long
chains of polysaccharides, as well as
glycoproteins  and lipids  (20).
Bioemulsifier can acts on the lipids in
the cell, this interaction alters the
membrane fluidity and perhaps
produces pores in the membrane
through which ions and small
molecules are lost.

Surfactin (Bacillus subtilis
bioemulsifier) was found to be more
efficient than iturin A in modifying the
Bacillus subtilis surface hydrophobic
character. This aspect appears
essential, in association with the
antifungal properties of lipopeptides



International Journal for Sciences and Technology Vol. 6, No. 4, December 2011 14

involved, in the biological control of
plant diseases , also iturin A’s
mechanism of action is related to the
disruption of the plasma membrane by
the formation of small vesicles and the
aggregation  of  intramembranous
particles in yeast cells. Biosurfactants
produced by Pseudomonas spp.
displayed antifungal activity against
yeasts (Candidia albicans FMC 17 and
Candida krusei ATCC 6258), with
diameters of zone inhibition ranging
between 12 and 17 mm (3).

Results in Figure 3 showed the growth
of R. solani in liquid media (PDB),
growth of R. solani was significantly
inhibited at glycolipid concentration of
500 pg/ml and higher. Fresh and dry
weight of fungus decreased
logarithmically with increasing
concentrations of by product reaching
maximum reduction in biomass at
glycolipid concentration of 1500 pg/ml.
(11) also studied the effect of CLP on
mycelial growth, fresh and dry weight
of Phytophthora infestans on 1/5"
strength PDB. The results showed that
the mycelial growth inhibited at a CLP
concentration of 10 pg/ml and higher,
fresh and dry weight of Pythium
infestans decreased logarithmically
with increasing concentrations of CLP
reaching the maximum reduction in
biomass at CLP concentration of 50
Mg/ml and higher.
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Figure (3): Effect of S. marcescens N8 crude
by product on biomass (fresh and dry weights)
of Rhizoctonia solani grown on PDB after 3
days cultivation at 25 °C.

(21) studied antifungal activities of the
crude lipopeptide biosurfactant from
Bacillus natto ASA at different
concentrations (0.8-3.2 g/L) using disc
diffusion  method. Biosurfactant
exhibited interesting and antifungal
activities. The antifungal activity
increased with increasing
concentration of biosurfactant and
maximum zone of inhibition obtained
(48.8 mm) with Botrytis cinerea at a
biosurfactant concentration of 3.2 g/l.
(22) found effective antifungal activity
of rhamnolipid and sophorolipid
against plant and seed pathogenic
fungi. A rhamnolipid mixture obtained
from Pseudomonas aeruginosa AT10
showed excellent antifungal properties
against Aspergillus niger at
concentration of (16 mg/ml),
Chaetonium  globosum, Pnicillum
crysogenum, Aureobasidium pullulans
(32 mg/ml), and the phytopathogenic
Botrytis cinerea and Rhizoctonia solani
(18 mg/ml).

The antimicrobial effects of
biosurfactants can be explained by the
structures of biosurfactants resembled
to cell membrane. Biosurfactants are
amphipathic molecules with
hydrophilic moiety consisting of amino
acids or peptides anions or cations;
mono-, di-, or polysaccharides; and a
hydrophobic moiety consisting of
unsaturated, saturated, or fatty acids.
Insertion of fatty acids components of
biosurfactants into a cell membrane
caused significant ultra structural
changes in the cells such as ability of
the cell to interiorize plasma
membrane. Also, antimicrobial effects
of biosurfactants could be that the bleb
formation represented an increase in
the size of the membrane due to
insertion of lipid material. One
explanation of the antimicrobial effect
of biosurfactants is the adhering
property of biosurfactants to cell
surfaces caused deterioration in the
integrity of cell membrane and also
breakdown the nutrition cycle. All
these cumulative effects can be
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explained the antimicrobial effects of
biosurfactants (3).

The produced biosurfactant in the
present study was not effective as
many of biosurfactants described in
the literature, it should be noted that
the biosurfactant studied here was not
purified enough as the ones described
in the literature. The observed results
in the present study showed that the
maximum reduction (72.22%) of radial
growth obtained at crude glycolipid of
S. marcescens N8 concentration of
1500 pg / ml or (mg/l). Therefore
further purification for produced
biosurfactant required to increase
effectiveness and surface activity of
biosurfactant, and decreased the
critical micelle concentration.

Chitinase and protease activity of R.
solani

The results in Figure 4 showed that
the chitinase and protease activity of
R. solani increased in liquid media of
PDB at low concentration glycolipid
(500 ug / ml), while at concentration of
1000 ug / ml and higher the enzymes
activity was inhibited. Reduction about
92% and 95% of the chitinase and
protease activity recorded at higher
glycolipid concentration of 1500 pg /
ml, compared with low concentration
of 500 ug / ml.

A possible structure-function
relationship between the hydrophobic
fatty acid tail, together with the
amphiphilic property of the peptide and
glycolipid surfactant, structure may
finally play an important role in
penetration and binding of
biosurfactant within biological
membranes. This in turn may support
their role as surfactants and as
antibiotics, e.g., disrupting membrane
functions leading to excess Ca, influx
into target cells, which led to
destruction cell wall of microfungus
especially at high concentration (23).
In the present study, the glycolipid
produced from S. marcescens N8
isolate revealed the inhibition towards

the R. solani chitinase and protease,
especially at concentration of 1000
pgg/ml and higher. These properties
most probably resemble in their action
to cell wall degrading enzyme
(protease and chitinase) produced by
S. marcescens N8. In the similar study
of (23), the CLP producing
Pseudomonas fluorescens V, and V3
demonstrated the largest inhibition
towards R. solani, also had the most
complete array of cell wall degrading
enzymes (protease and chitinase).
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Figure (4): Lytic enzyme activity of R.
solani at different concentration of S.

marcescens N8 glycolipid in PDB medium

after 3 days of cultivation at 25 °C.

The general impact of surfactants in
promotion of protein secretion is likely
to involve interactions with the lipid
components of cell membranes in a
manner which facilitates secretion. It
should be noted that most of the
observations related to the positive
effects of surfactants on secretion of
extracellular enzymes relate to
eukaryotic organisms which release
enzymes from intracellular organelles
through exocytosis. This observation
suggests in our study that surfactants
may promote this exocytosis by
interaction with cell and organelle lipid
membrane components, and enzyme
activity increased at low concentration
of glycolipid, until reaching inhibitory
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concentration at 1000 pjg/ml, above
this concentration the enzyme activity
adversely affected (24). (24) also
mentioned that the low concentrations
of the nonionic surfactant,
polyoxyethylene laurylether; C30 H62
010, increased the activity of
cholesterol oxidases from
Streptomyces hygroscopicus (SCO)
and Brevibacterium sterolicum (BCO)
in aqueous media containing propanol
as a substrate solubilizer while at
higher surfactant concentrations the
opposite effect occurs.
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ABSTRACT

This study was include the effect of chronic renal failure (CRF) disease on
undergoing hemodialysis (HD) treatment patients of both sexes and healthy
control, Six trace elements which includes (Zn,Fe,Mg,Se,Al ,Ca) were measured in
serum of individuals by using Atomic Absorption Spectrophotometer (AAS) methods
(flame , flameless ) . Statistically we found that there was a significant decrease in
serum level of (Fe, Mg, Se, Zn, Ca) (p<0.001) as compared with control group, and
there was significant elevation in level of (Al) (p<0.001).

Key words: Trace element TE, Atomic Absorption Spectrophotometer AAS,
Hemodialysis HD
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INTRODUCTION

Chronic renal failure (CRF) results
from the progressive and chronic
deterioration of nephrones, which
happens over years. Patients with
renal disease have to undergo kidney
replacement  therapy  such as
hemodialysis (HD) (1).

The aim of (HD) treatment is to
remove metabolic waste products
such as urea, and to remove excess
fluids from patient's body to restore
circulatory volume. (HD) treatment has
major effects on the serum
composition and fluid balance (2), (3).
Dialysis works on the principles of the
diffusion of solutes and ultrafilteration
of fluids across a semi-permeable
membrane (4).

Trace elements (TE) are those
elements that found in human and
animals tissues in  milligram/Kg
amount or less.

The simplest definition of the essential
trace elements is that elements
required for life .An element s
considered essential where a deficient
intake produces an impairment of
function and restoration with
physiological amount of only that
element prevents or alleviates the
impairment (5).

The basis for this amplification of (TE)
action is to interact with enzymes and
hormones that regulate the
metabolism of larger amounts of
biochemical substrates (6)

Essential elements appear to function
in such enzymes in one of at least
three different ways:

1-The essential elements may already
have inherent activity in catalyzing
chemical reactions which are greatly
enhanced by the enzyme protein, this
is especially true of iron and copper
metals.

2-The essential metal ions may form a
complex with both substrates and
enzyme active sites, thus bringing
them together in an active form.

3-An essential metal ion may function as
a potent electrons withdrawing agent at
some point in the catalytic cycle (7).

In patients with uremia, trace element
disturbances might occur because of (a)
reduced renal function ;(b) proteinurea
Jeading to loss of protein bound
elements ;(c)alterations in
gastrointestinal absorption because of
alterations in vitamin-D metabolism and
(d)the dialysis procedure per session

(8).

MATERIALS AND METHODS

During a period from November (2008)
to March (2009), blood samples were
collected from ninety persons (61males,
29females) with age range 19-70. Sixty
of them were with (CRF) undergoing
(HD) treatment at the artificial kidney
Department in Baghdad Hospital. All
patients had been subjected to (HD)
three times per week during a three to
four hours session. Thirty healthy
persons- 20 males and 10 females-
were included in this study as control
group.

5cc of blood were collected from each
patient in HD-unit and healthy persons.
The blood samples were allowed to
stand for 15 min then centerifugated at
3000 rpm for 10 min. serum was frozen
at -4c till used for estimation trace
elements

A standard calibration curve is drowning
with two axes: Y-axis represents the
Absorbance of the AAS, and X-axis
represents the Concentration of the
working solution.

For the measurement of (TE) sera in all
group, the sample is diluted .lts
absorption is measured by AAS and the
resultant values are plotted on the
standard calibration curve for its
concentration to be measured.
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RESULTS

Six trace elements Zn, Fe, Mg, Se, Al,
and Ca were measured in serum by
using AAS method flam-flameless.

The value of Mean and SD for each
one of the trace elements serum
concentration of patients group and
control group are illustrated in table (1)

Table (1) The Mean value and SD of Trace
Elements in patient group and control
group in present study

Patients Control

Group Group
Variables Mean | +SD | Mean | #+SD | P-value
Ca 6.5 + 9 +0.52 | P<0.001

0.23

Mg 0.5 $0.14 | 2 +0.14 | P<0.001
Zn 75 +8.02 | 105 $8.01 | P<0.05
Fe 19.3 | +0.85 | 81.7 | #12.1 | P<0.001
Se 60 +3 90 15 P<0.001
Al 10.9 | +0.54 | 6.6 +0.11 | P<0.001

Our data showed that there was a
significant elevation in Aluminum level.
Also our studies showed that there
was a significant decrease in level of
Zn, Fe, Mg, Se, Ca in patients group
compared with control group P<0.001
as shown in table (1)

DISCUSSION

Patients with (CRF) undergoing
treatment by (HD) are at risk of
developing severing trace elements
difference. Changes occur in the level
of trace elements according to the

interdependence of these elements with
each other.

The Aluminum, Iron, Zinc, Magnesium,
Selenium and Calcium serum contents
were determined in (CRF) of dialysis
patients, as evidenced by compared with
normal renal function (9).

At end-stage, renal dialysis changes
occur in the level of trace elements.

In our study there was significant
elevation of Al serum level of patients as
compared with control group P<0.001
and this found when dialysis dementia
was found closely related to arise in Al
concentration (10) and this agrees with
our result .

Zinc is an essential trace element for
life, in our study we show that there was
a significant decrease in the serum level
of Zn in patients compared with control
group P<0.05 and this because uremic
case for these patients which are not
improved by dialysis treatment (11),
(12). This result observed not only in Zn
serum level but also Mg serum level |,
which was low in (HD) patients and this
agrees with our study that found the
same thing for patients group when
compared with control group P<0.001.
The result of decrease in Zn serum level
was due to loss of Zn through dialysis
(13) and other studies reported that Zn
bound to alpha-2-micro globulin in
plasma which cannot penetrate through
(14), (15).

The serum level of iron in our study
showed significant decrease for patients
group compared with control group and
this because at end stage renal disease
typically results in anemia, which
primarily due to deficient renal
production (12), also the iron is hard to
be absorbed.

For Selenium level decrease in patients
group compared with control group, this
occurs because nutritional intakes in
patient and the protein bound trace
element may be lost more readily in
presence of protein urea (16)
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ABSTRACT

Project management improvements have tremendous implications for economic
performance.firms are facing challenges to improve success rate of their IT
projects,this paper focusing on leadership as one of the most important factors for
project success, by presented leadership as the art of project management ,and
project mismanegement,factors for success and failure, then the important
differences between leadership and management, finally present proposed model for
project success.
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INTRODUCTION

The tendency to overlook "art" of
project management is one reason
why so many projects fail, as well as,
the science project managers can
increase the success rate of their
projects, and well be better able to
complete projects(on time, cost,
scope, and quality) successfully. This
can be achieved by the awareness of
the project management process
groups, which can lead to project
integration management between the
nine knowledge areas of projects to
improve project success rate . This
can be done by focusing on leadership
skills

In this paper, the researchers try to
illustrate the role of leadership in
project management success, through
introducing the leadership as the art of
project management in integrating
and managing the nine knowledge
areas, then represent the project
mismanagement ,reasons for project
success and failure, explain the
evolving requirements of IT leadership
skills, and illustrate the main
differences between management and
leadership, and finally proposed a
model for project management
success.

Leadership: the art of project
management

Perhaps because project management
is closely associated with information
technology (IT), many researchers had
associated the term project
management with technical skills.
Corporations typically ensure that their
employees have the technical skills,
they need to work on, whatever tasks
they are assigned, but, as Jin
Johnson, chairman of the Standish
group international, Inc. has said:
when projects fail, its rarely technical
projects, like businesses, often fail
because they are not properly
managed (1).

So , the significant driver of project
management success is the effective
and intelligent leadership,
communicated through an inspiring
vision of what the project is meant to
achieve and how it can make a
significant positive impact. According
to this fact, the main role of the
leadership is establishing the attitude
by developing a vision of the future,
aligning people and providing logic for
how the vision can be achieved , and
directing the role of the executive
managers of the project management
to activate successfully (beginning with
initiating process, planning process ,
monitoring and controlling process,
closing process )through enabling the
integration of the nine knowledge
areas, as shown in figure (1).

Many organizations show little interest
toward project management.
According to the project management
net work, only 17,6% of organizations
used project management processes
through their organizations in 2002,
compared with 22.5% in 2001 and
9,3%.in  2000. The employees
appointed to manage project may be
the persons who suggested it
volunteers, an individual perceived as
having the time to manage the project
or the person with the most in-depth
technical knowledge needed for
project (2).

Managing a project may require
technical knowledge, but, as well as
managing a business, it also requires
business knowledge. The project
manager must be well organized and
self-confident, and must have the right
attitude. Technical knowledge is
important, but so are business
acumen, an understanding of the
corporate culture and an ability to lead
people to do what is expected of them.
In other words the leadership skills is
the art of understanding and executing
the science of project management, so
knowledge is important, but so is the
ability to execute it.
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Figure (1) the project management and the

nine knowledge areas

No one would claim that every project
that fails is the result of poor
management, a poorly funded or ill-
conceived project, will fail regardless
of the skills of the project manager or
project team. Projects that lack by-in
from top management are doomed, as
are projects that lack ties with
company objectives or that have no
clear return on investment.

Sometimes a shift in business
priorities requires that certain projects
be abandoned. But project
mismanagement plays significant role
in many projects failures. The high
failure rate for projects has been well
documented, although signs of
improvement are encouraging. In1995,
the Standish group reported that
31%of all information technology (IT)
projects were canceled before
completion, that only16%of projects
were completed successfully, and that
88%of all projects were over budget,
over schedule or both. Standish also
reported an average cost overrun of
189% and an average time overrun of
222% of original estimates.

nterprise

In its most recent report, in 2001,
Standish found that time overruns
have dropped to an average 36%, cost
overruns have dropped to an average
of 45%, and the percentage of IT
projects that are completed
successfully has changed to 28%.(3 ).

Reasons for project failure

A review of 1,000 projects by the UK
office of government commerce (OGC)
found that technology was one of the
likely reasons for a project to fail.
Program fails for management
reasons, not technical reasons. The
OGC found the main reasons for
failure to be (3):

-lack of leadership

- lack of knowledge at the top of the
organization about what the
technologists are trying to explain and
lack of knowledge among technology
its about what business users want.

- Poor risk management- not in terms
of whether program code is accurate
but rather in terms of understanding of
complexity of business process and
human change.

- Inability to break down programs into
bit- size chunks. Programs or projects
talking 12-18 months are too long,
because things change. There is also
problem that people might not tell the
project that things have changed.

Success factors

so what is needed to make change
programs successful ?

-In complex programs the
management must come from the very
top, because
such programs threaten the entire
organization. So the folowing involved
points must have the attention of the
chief executive:

1. Clear leadership from the top is
especially important if some of the
stakeholders must be kept engaged
throughout, especially the customers
or business users.
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2. The need for hybrid managers who
can build communication bridges
between technologists and top
management was articulated many
years ago, and is still best advice.
Hybrid managers are people who can
cope with the business, aren’t afraid of
the technology to the extent that they
have been there, don that and have
the personality to talk to a wide range
of people be credibility to talk to a wide
range of people be credible to users
and technologists, and get their
cooperation's. finally clarity vision of
what it to be achieved is the out

such vision clarifies what programs is
not going to do, which is also an
important issue. In addition, vision
leads the team to start splitting the
work into chunks, because stages

Luftman and Brier (4), in their work at
the IBM advanced business institute,
continue to survey business and IT
executives on their views of a CIO
qualifications, (4) .

Their findings are presented in figure
(2). it is important to note that tow
qualifications are viewed by 80 percent
or more of the executives questioned
as key to the CIO job from both the IT
and business function (e.g., finance ,
marketing, R&D) perspective. The first
is knowledge of applying IT to
business, and the second is
leadership. CEO views leadership as
the primary qualification for ACIO.

What s the Number One Qualification for a C10O?

L. . . 60— IS Executive View Nou-IS Executive View CEQ'S View
towards the vision are identified.
Leadership (S7H)
0 Cnenwdedie of applvi
he evolve of th _  f sy | Bty
e evolve of the requirements for e | R
leadership of IT projects ar
.? AL Leadership [36%) | Leadership (32%) J
As the role of the chief information £ Sebalal
officer (CIO) has evolved, to involve £ ul business (207
the strategic nature of the (CIO) Y
g . . = Interpersonal i
posmon’ and a“gn business and IT !:!.’.“,""“’“ \':lmu‘l\lnir'\\li:m‘ Iiaowation (103) f:::l‘:é;‘?:%’)‘
el (8%) - - =
strategy as well as connect the IT P — om0 |
strategy and business strategy. The Genersl bsiness — ——
. . . knowledge (4%) Interpersonal . Intgrpersonal Technology
requirements for the skills, education, il communication () | | communeaion (98] | wreness (3)

and experience of the CIO also have
evolved. A brief comparison of the CIO
of 1985 as compared to today is
shown below (4) table (1)

Table (1): comparison of the CIO in
1985 and today

1985 today
*hierarchic s
al kingpin visionary
leader
*dictator *relationshi
p manager
*technology
guru *marketer
*mainframe *open
bigot systems-
oriented

Tesh awarencss (%) Technology awareness (6% |

niree: Lultman and Bricr, IBM Advaneed Business nstitute. White Paper, 1997

Figure (2): survey business and IT
executives on their views of a CIO
qualifications

The CIO as the leader of IT projects in
the firm must be well-rounded
individual, technically astute, people-
oriented, with excellent business skill.
Current statistics indicate that the
majority of CIOs and IT executives
continue to come primarily from IT
back ground. Approximately two-
thirds of ClOs have IT backgrounds
from a professional education and
experience perspective as shown in
figure (3) and figure (4). The korn/ferry
results have been expanded to
indicate other business function back
grounds CIO may have if thy are not
career IT professionals. (4).
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Source: “The Changing Role of the CI0," Kor/Ferry International, 1993

{in conjunction with the Financial Times (available at www.kornferry.com/Sources/
PdffPUB_008.pdf) What is your professional background?

Figure (3): ClOs' IT backgrounds from a
professional education perspective

CIO Career Plan: What Organization [s the Source of CIOs?

CIO Career Plan
14% Sales and
marketing

64% 1T — Ve

22% Operations

Source: Korn/Ferry, Creative CIOs. (www.industryweek.com) (available at
huphwww.industryweek.com/CurrentArticlestasp/articles.asp? Articlel D=562)

Figure (4): CIOs' IT backgrounds from an
experience perspective

Leadership versus management

Management and leadership are not
the same, because leadership is : (4)

1. concerns primarily with establishing
direction , developing a vision of the
future-often the distant of future-and
strategies for producing the changes
need to achieve the vision

2. aligning people : communicating
direction in words and deeds to all
those whose cooperation may be
needed so, as to influence the creation
of teams and coalitions that
understand the vision and strategies
and the accept their validity.

3. Motivating and inspiring energizing
people to overcome major political,
bureaucratic, and resource barriers to
change by satisfying basic, but often
unfulfilled, human needs.

Where as management is about: (4)

1. Planning and budgeting:
establishing detailed steps and time
tables for achieving needed results,
then allocating resources necessary to
make it happen.

2.0rganizing and staffing: establishing
some structure for accomplishing plan
requirements, staffing that structure
with individuals, delegating
responsibility and authority for carrying
out the plan, providing policies and
procedures to help guide people, and
creating methods or systems to
monitor or implementation.

3. Controlling and problem solving ;
monitoring results, identifying
deviations from plan, then planning
and organizing and organizing to solve
their problems.

In other words, leadership produces
change, often to a dramatic degree,
and has the potential to produce
extremely useful change (new
products that customers want, new
approaches to labor relations that help
make affirm more competitive). While
management produces a degree of
predictability and order and has the
potential to consistently produce the
short- term results expected by various
stake-holders (for customer, always
being on time: for stakeholders, being
on budget).
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The Project Management Model

Regardless of technological
development, it is still true — and will
always be true — that “humans lie at
the heart of any organization and its
systems,” as Kendall and Rollins note
(1). It takes a combination of business
systems, providing strategy, structure
and control, and human systems,
providing clarity, competence and
commitment, to create business
success. Figure (5)

Vision, Strategies, Plans, and Budgets versus
Leaders and Managers
Vision A s.cnmb]c and appealing
picture of the future

Leaders

define WHAT

A logic for how the vision can

e be achieved

Plans Specific steps and timetables to
_‘_‘ implement the strategies

Managers
define HOW

Budgets Plans converted into financial
‘ e projections and goals

Figure (5): vision, strategies, plans and
budgets versus leaders and managers

As such, it is important to choose the
right people to manage projects. As
much care should be given to the
appointment of a project manager for a
mission critical project as is given
during the hiring process for a key
position within the company. And yet,
most organizations have no process
for choosing project managers. They
also have little idea what skills and
personality traits are needed by project
managers to help them succeed.

The characteristics of a successful
project manager are consistent,
regardless of industry  sector,
corporate culture or other factors. The
model (see figure 6) divides project

management skills into three major
Categories — “technical,” “personal,”
and “leadership.”

Comminicagion 1
Mana gament

.-'-I 'De-',.
£ E.f,r,.:;'::w

Figure (6): the model for project success

These three Categories combine the
art and science  of  project
management. The technical skills
focus on the science of project
management. The other two thirds of
the model - “personal,” and
“leadership” — focus on the art, adding”
management” to project management.
Even those organizations that follow
best practices for project management
and have highly developed PMOs
often fail because they ignore the art
of project management. Think of
project management as an iceberg.
Above the water are the technical
skills that are needed. They are easy
to measure and demonstrate. The art
of project management is more difficult
to recognize and measure. You have
to find out how people work with other
people to complete projects and build
a model around their skills.

To accomplish this, we’ve broken
down the three skills Categories into
Clusters that further describe the
specific  behaviors  required for
successful project management (see
figure 7).
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Figure (7): the specific behaviors required for

successful project management

As you assess potential project
management leaders, you will not find
anyone who perfectly meets all of the
criteria outlined in the model. Such an
individual may not exist. However, the
model can help you identify likely
candidates that embody many of the
skills needed for project management
competency, after which you can
provide the training necessary to make
them effective leaders. The model can
also help you identify development
gaps in your current project managers.

Technical Skills

We've divided technical competency
into the nine widely accepted skills
identified by the Project Management
Institute that make upthe Project
Management Body of Knowledge :

> Integration Management

> Scope Management

> Time Management

> Cost Management

> Quality Management

> Human Resource Management

> Communications Management
> Risk Management
> Procurement Management

The project manager must understand:
how to manage procurement and
human resources, so that the
resources needed to implement a
project are available; risks, ranging
from technical to political challenges
that can ground a project; cost, time
and quality, so that the project can be
completed on time and on budget,
while maintaining or exceeding the
necessary quality; communications, so
that progress is reported accurately
and knowledge is shared with all
stakeholders; scope management and
integration management, so that the
project is understood in its proper
context and is aligned with business
goals.

The nine knowledge areas are used to
carry out 39 processes that make up
the PMBOK®. Each process uses
information from the previous process,
and, with the help of various tools and
techniques, enhances it before
beginning the next process. These
processes are divided into five phases:
initiating, planning, executing,
controlling and closing. Review these
phases, and you will recognize that
they require not only technical skills,
but business skills, embodying both art
and science. Planning, for example,
requires technical expertise to
understand and implement the
processes involved, but it also requires
an understanding

of business strategies. Tying the
project to the overall business strategy
and understanding its impact on the
company’s bottom line, for example,
should be part of the planning phase.

Kendall and Rollins, authors of
Advanced Project Portfolio
Management and the PMO,
recommend adding Senior
Management Oversight, PMO
Management and Portfolio.(1)

Management to the nine project
management qualities. These skills,
and others, are assumed in the
proposed model.
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Leadership Skills

Just as the technical skills outlined in
project management model overlap
with business skills, the business skills
outlined by the model require a degree
of technical competency. To be an
effective communicator, for example,
the project leader must understand
technical language and jargon, but
must also have the business skills to
translate such language to business
strategies and objectives for non-
technical management.

Business and leadership skills are
needed by project managers to link
their projects to the relationships,
resources and infrastructure of the
organization. These skills, as identified
in the competency model, include:

> A big picture focus

> Business acumen

> Organizational savvy

> Productive work environment

These Clusters are defined by their
corresponding Elements as follows: A
“big picture” focus requires leading
through vision, strategic positioning
and a systematic perspective.
“Leading through vision” and “strategic
positioning” are the ultimate business
attributes. They measure the success
of a project manager, just as they
measure the success of a chief
executive officer. Project managers
can't live in a silo. It is not enough for
the project manager to focus on a
specific project. An effective leader
must also be able to align the project
with the needs of the enterprise. A
“systematic perspective,” the “science”
part of this Cluster, integrates strategic
planning with business processes.

“‘Business acumen” divides into the
Elements of industry awareness and
business  operations  knowledge.
Industry awareness is self-descriptive
and relates to an individual's
knowledge of the company’s position
relative to its competitors. By
comparing technology, marketing
efforts, financial strength and
management strength, the project
leader should have a grasp of his

organization’s competitive advantages
— and disadvantages.

Business operations knowledge
complements industry awareness, and
is as internally focused as industry
awareness is externally focused. It
requires intimate knowledge of the
company’s culture, its organization,
and its business processes and
practices. In addition to understanding
the business, the project manager
needs to know how to change it.
Organizational savvy requires an
understanding of the company’'s
politics and how to use them to
advantage to advance the project. It
also requires an ability to build
coalitions and networks, which can
create interdepartmental project
support. While company resources
can fund only a limited number of
projects, it is important for project
managers to remember that their co-
workers are not their competitors.
Project managers must be able to sell
ideas, not only to their project team,
but also throughout the organization.
To accomplish this, they must
understand how to motivate
stakeholders.

To ~create a productive work
environment, the project manager
must be able to rapidly develop an
effective project team and establish a
collaborative culture within the team.
Speed is critical. Completing projects
on time is the number one factor in
determining project success, because
it improves time-to-market, which can
create a competitive advantage and
increase market share.

Personal Characteristics

Personal characteristics include:
> Achievement and action

> Helping and human services
> Impact and influence

> Managerial

> Cognitive

> Personal effectiveness
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An achievement-oriented person is
typically someone who is always ready
to take action, rather than
procrastinating until just before a
project’s deadline. Such people seek
the information they need to take
action, rather than waiting for the
information to come to them. They
show initiative, but maintain a concern
for order, quality and accuracy.
Helping and human  services
characteristics include a customer-
service orientation and  strong
interpersonal  understanding. The
individual shows compassion, and
would feel comfortable mentoring or
coaching others. His or her people
skills extend beyond

the project team to the customer.
Project deadlines are met not only to
satisfy managers, but also to satisfy
customers.

The ideal project manager is a role
model for others, demonstrating a
positive influence on other employees
and making an impact on their
productivity and performance.
Organizational awareness and the
ability to build relationships are also
part of this Cluster.The project leader
must know who to go to for project
resources and how to obtain those
resources, which might otherwise be
used for other projects.

Managerial skills range from an ability
to be assertive and use positional
power effectively, to cooperation and
teamwork. Team leadership,
directness and an ability to develop
others are other characteristics
identified for this Cluster. Cognitive
skills combine analytical and
conceptual thinking, requiring a
balance of right-brain and left-brain
skills. It is, again, art and science in
balance.

Finally, personal effectiveness
includes self-control, self-confidence,
flexibility and organizational
commitment. The effective project
manager is loyal to the organization,
the project team and the project goals.
Effective project managers lead by
doing.

CONCLUSION

The results of the proposed model will
only improve when organizations
begin taking care in defining the
competencies of their project leaders.
As leadership skills are the art of
understanding and executing the
science of project management.

So the model can help organizations
to identify likely candidates that
embody many of the skills needed for
project management competency,
after which we can provide the
necessary training to make them
effective leaders. the model can also
help us to identify development gaps
in our current project managers.
Finally, all mentioned above is to
improve project management success
rate.
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ABSTRACT

Whooping cough is still a cause for persistent cough in school age children, however,
many doctors expose their patients to a various laboratory investigations spending
more time & cost, further distressing them, on the other hand, implicating whooping
cough as a cause for any persistent cough may hide more serious condition. So we
are really facing a problem that we don’t know the true incidence of pertussis in our
community. The objective of the study is to estimate the incidence of whooping
cough in school age children who were presenting with persistent cough.

Over 2 years from the 1st of October 2008- 1st of October 2010, patients 5- 16 years
old who presented with persistent cough for more than 2 weeks to a private clinic in
Baquba city Iraq had been studied, whooping cough was diagnosed clinically
according to the case definition of European Union/ World Health Organization (EU/
WHO) for pertussis.

A total of 1659 patients studied, 106 ( 6.4 %) of them were met the criteria of WHO &
European union, distributed equally between male & female, but early school age
group children were more affected than older age group. Some of those patients
were fully vaccinated, while the remainders were only partially vaccinated.

Although changes in the vaccination program have reduced pertussis morbidity in
childhood, there is still a significant infection rate in children’s and adolescents.

Key Words: pertussis, whooping cough, vaccine
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INTRODUCTION

Pertussis—whooping cough—is a highly
infectious respiratory tract infection
caused by Bordetella pertussis bacteria
, also known as whooping cough, is a
highly contagious bacterial disease
caused by Bordetella pertussis.
Symptoms are initially mild, and then
develop into severe coughing fits, which
produce the namesake high-pitched
"whoop" sound in infected babies and
children when they inhale air after
coughing.(1) The coughing stage lasts
for approximately six weeks before
subsiding. In some countries, this
disease is called the 100 days' cough or
cough of 100 days (2). The first
symptoms of Pertussis, which is spread
by sneezing or coughing, are similar to
those of a common cold. Prevention via
vaccination is of primary importance as
treatment is of little clinical benefit to the
person infected (3). Antibiotics,
however, do decrease the duration of
infectiousness and are thus
recommended (3). The disease
currently affects 48.5 million people
yearly, resulting in nearly
295,000 deaths (4).

The classic symptoms of pertusis are a
paroxysmal cough, inspiratory whoop,
and vomiting after coughing (5). The
cough from pertussis has been
documented to cause subconjunctival
hemorrhages, rib fractures, urinary
incontinence, hernias, post-cough
fainting, and vertebral artery dissection
(5). Then, after 1-2 weeks, severe
outbursts of coughing develop that end
with a characteristic “whoop.” Whooping
cough is most common in infants and
young children although adolescents
and adults can develop a mild, often
undiagnosed version of the disease. By
contrast, more than half of children who
develop pertussis before they are a year
old need hospitalization. Complications
of pertussis include pneumonia, a brain
condition called encephalopathy and, in
rare cases, death. Treatment with
antibiotics can shorten the illness and
can stop it spreading to other people.
Whooping cough can be prevented by
vaccination, Pertussis vaccines are
effective (6), routinely recommended by
the World Health Organization (7) and

the Center for Disease Control and
Prevention (8), and saved over half a
million lives in 2002 (8). The multi-
component a cellular Pertussis vaccines
for example is between 71-85% effective
with greater effectiveness for more
severe disease(6).

The duration of protection is between
five to ten years. This covers childhood,
which is the time of greatest exposure
and greatest risk of death from Pertussis
(5), (9).

An injection of inactive B. pertussis that
“primes” the immune system so that it
can deal quickly and effectively with any
subsequent infections. Globally, more
than 80% of children are now vaccinated
against pertussis in the first few months
of life.

AIM OF THE STUDY

The study is a trial to estimate the
incidence of whooping cough in school
age children who were presenting with
persistent cough, with showing of the
characteristics of those patients.

Widespread pertussis vaccination since
the 1950s has greatly reduced the
incidence (the number of new cases in a
population) of whooping  cough.
However, the disease is still present in
all countries and its incidence is
increasing again in many Western
countries. One possible reason for
vaccination failing to eliminate whooping
cough might be B. pertussis
transmission through mild infections in
adolescents and adults. Because the
protection provided by vaccination
wanes over time, people who were
vaccinated as infants can develop mild
pertussis as adolescents or adults and
unknowingly infect unvaccinated babies.
Currently, pertussis vaccination involves
several injections in the first few months
of life and a preschool booster but some
countries have recently introduced
booster doses of pertussis vaccine for
adolescents and adults to try to improve
pertussis control, even though the
transmission dynamics of pertussis in
adults and adolescents are poorly

understood. In  this study, the
researchers estimate the incidence and
basic  reproduction  number (the
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expected number of new cases of a
disease caused by an infected
individual) to discover more about the
transmission dynamics of pertussis.

PATIENTS AND METHODS

Over 2 years from the 1st of October
2008- 1st of October 2010, patients 5-
16 years old who presented with
persistent cough for more than 2 weeks
to a private clinic in Baquba city Iraq had
been studied, whooping cough was
diagnosed clinically according to the
case definition of European Union/
World Health Organization (EU/ WHO)
for pertussis.
A confirmed case was defined as a
patient with at least one specific sign of
pertussis (whooping, paroxysmal cough,
vomiting, increased coughing at night),
whose B. pertussis infection was
confirmed by either PCR or ELISA.

A clinical case was defined as a patient
with at least one specific sign of
pertussis (whooping, paroxysmal cough,
vomiting and increased coughing at
night) whose disease was diagnosed
clinically by a GP, without laboratory
confirmation of B. pertussis infection.
Because of absence of the laboratory
facilities which were depended on at
other studies to diagnose pertusis (
culture of throat or nasopharyngeal
swab &/ or serological tests), we depend
on clinical diagnosis according to the
case definition of European Union/
World Health Organization ( EU/ WHO)
for pertusis (cough lasting at least two
weeks with one or more of the
followings: paroxysms of cough
inspiratory whoop, or post-tussive
vomiting without other apparent cause),
exclusion of other differential diagnosis's
was done by  history, clinical
examination, & by sending all patients
for WBC count & differential, ESR, &
chest x- ray.

So, every child presented with persistent
cough with paroxysmal attacks, whoop,
or post-tussive vomiting & had normal
ESR & chest X-ray with no previous
similar attack was included as a case of
pertusis, most of those children had
WBC count more than 15,000/cmm with
lymphocyte predominance.

Regarding immunization, the medical
records had been depended on, but
because of the small sample size, we
concentrate on describing the
immunization status of the patients of
whooping cough & avoiding their
comparison with others in order not to
under- or over-estimate of the role of
vaccination in preventing whooping
cough.

Other data had been collected were
characteristics of the patients (age, sex,
& residence).

RESULTS

During the two year of the study, 1659
patient with persistent cough visited the
private clinic searching for management,
out of them, 106 (6.4 %) child met the
criteria of the case definition of
European Union/ WHO for pertusis,
while the others were distributed among
asthma, pneumonia, & foreign body
inhalation.

The cases of whooping cough were
equally affect both sexes, while it has
been found that 5- 10 year age group
children were more affected than 11- 16
year age group children. The following

tables (1,2,3,4) will show those
characters of the patients.
The frequency of clinical symptoms

(such as vomiting, increasing coughing
at night, paroxysmal cough, fever)
observed in patients with a diagnosis of
pertussis was similar to that observed in
those who were not diagnosed as
having pertussis.

The investigations (WBC and differential
count, Hb% and ESR) were done for all
patients included in the study.

Regarding the residence, only 15 (14.2
%) patient were from Baquba (centre of
the governorate), while the others were
from the peripheries (22 from Bany-
saad, 17 from Khalis, 24 from Baladrouz
and the remaining 28 were from
Mukdadya)

In spite of the availability of vaccination
for pertusis at all health centers of the
province all over the year, only 40 (37.7
%) of the patients of pertussis had been
fully vaccinated.
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Table (1) characteristics of patients enrolled in the

Table (3) Characteristics of enrolled patients. From

study whom suitable samples were obtained for group B
patients (5-10y old) total no. (936 )
Age Fully Partially Unvaccinated Cough Pat's
Group | Vaccinated | vaccinated more than without Pts. With Total
0, 0, 0, H
n (%) n (%) n (%) 2 ij,eks Characteristics | dx. Of | Pertussis No.
n (%) pertussis dx obtained
5-10y | 21(19.8%) | 20 (18.9%) 18 (17%) 936(56%) n(%) n (%) n (%)
11-| 19((17.9) 18 (17%) 10 (9.4%) 723(44%) Paroxysmal 14 o 240
16y cough (25.6%)
Total | 40 (37.7%) 38 (35.9) 28 (26.4%) 1659 149
whoop 93 56 (15.9%)
- Vomiting 84 72 156
Table (2) Characteristics of enrolled pts. From (16.6%)
whom suitable samples were obtained for group A Cyanosis 33 6 39 (4%)
patients (11-16y old) total no. (723 patients) Increasing 436
coughing at 334 102 o
. (46.5%)
Characteristics Pat’s Pts. With Total No. night
without pertussis dx | obtained 114
dx. Of 723 Asthma % 8 (12.2%)
pertussis n (%) 0 52
fever >38°c 40 12 (5.5%)
Paroxysmal 122 88 210 (29%) Contact with a o
cough pertussis case 13 28 41(4.4%)
whoop 85 o1 13(?) Contact with
_ (18.8%) symptomatic 40 18 58(6.2%)
Vomltlng 82 68 150 patlent
(20.7%)
Cyanosis 36 8 44 ((6%) History of
Increasing 224 68 292 whooping 11 2 13 (1.4
coughing at (40.3%) cough in (14)
night infancy
Asthma 84 6 20 Median
(12.4%) number of 20 18 38 (4%)
fever >38°c 40 12 52 (7%) days of cough
Total 830 106 936
Contact with a 34 12 46 (6.3%)
pertussis case
Contact with 34 12 46(6.3%) Table (4): D.IStrlbUtlon of patients with
symptomatic whooping cough by age & sex
patient
History of 13 3 16 (2.2%)
whooping Male Female Total
cough in Age/Sex | n (%) n (%) n (%)
infancy
Median 26 18 44 (6%)
number of
days of cough 5-10 32 (50 32 64 (60.4
year %) %) %)
Total 617 106 723
11-16 21 (50 o 42 (39.6
year %) 21 (50 %) %)
Total
o 53 (50 o 106 (100
No.(%) %) 53 (50 %) %)
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DISCUSSION

Countries’ case definitions, vaccination
strategy and coverage, and surveillance
systems differ, making incidence
comparisons difficult (12-14). In our
study, (23%) of enrolled patients from
whom suitable samples were obtained
were diagnosed by their GP as having
pertussis. The incidence of pertussis in
our study population could have been
underestimated due to a number of
unexpected problems that occurred
during sample collection.

A study on whooping cough in school
age children with persistent cough in
school age children with persistent
cough, published in BMJ 2006
JULY22;333 (7560) 174-177 reveals
that : study of 172 cases 37% 64
patients had evidence of recent
Bordetella Pertussis infection, 55
patients (85.9%)of these children had
been fully vaccinated (15)

As substantial proportion of immunized
school age children presenting to
primary care with persistent cough had
evidence of infection with Bordetella
Pertussis, thus doctors should be alert
to a potential diagnosis of whooping
cough in any child who presents with a
persistent cough, however parents are
more likely to worry about their child
cough and want further investigation if
they don’t have a clear diagnosis

The epidemiology of pertussis in
adolescents and adults is not well
defined because of the broad spectrum
of clinical manifestations.

In our study, no clinical differences
were observed between patients with
and without a pertussis diagnosis. It has
previously been reported that most
(80%) adolescents and adults with
pertussis had a cough that lasted more
than 21 days and that many were still
coughing at 90 days (16). this shown
that pertussis is an endemic disease
among adolescents and adults.

This finding is important because
secondary attack rates of pertussis in
non-immunised  household contacts
have been estimated to be high
percentage (90%).

In our study, patients were followed to
record the number of days that they
continued coughing after their visit.
The gold standard treatment in French
pertussis guidelines is macrolides,

CONCLUSION

1. For school children presenting with
cough lasting 2weeks and more
whooping cough should be considered
even if the child is immunized fully or
not, making the diagnosis of whooping
cough to prevent the unnecessary
investigations and treatment.

2. Although changes in the vaccination
program have reduced pertussis
morbidity in childhood, there is still a
significant infection rate in children’s and
adolescents.
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ABSTRACT

The emergence of acquired metallo-beta-lactamases (MBLs) is of clinical concern since they
confer resistance to all available beta-lactams except aztreonam. This study had been
undertaken for detecting the ability of Klebsiella species and Enterobacter cloacea to produce
inhibitor-resistant Temoniera beta-lactamases (IRT) and metallo-B-lactamase. Further, for
determining the genetic elements encoding for such enzymes whether chromosomally or
conjugated plasmid mediated. Furthermore, for detect the potency of some curing agents on
conjugated plasmids DNA. The study was performed on 75 wound patients admitted to
Department of Surgery, Ramadi Teaching Hospital during the period from February to July,
2010. Rapid iodometric B-lactamase production test in addition to phenotypic and
confirmatory tests for production of IRT, and metallo-B3-lactamase were performed. Plasmid
DNA extraction, conjugation and curing experiments were performed. Our result showed that
Fourty isolates were bacteriologically identified as Klebsiellae spp. including 26 (34.7%)
Klebsiellae pneumoniae and 14 (18.7%) Klebsiellae oxytoca, 10 (13.3%) Enterobacter
cloacea, and etc. In the screening test for IRT production, 6 (24%) isolates of K. pneumoniae
were resistant to inhibition by clavulanic acid. In the screening test for metallo-beta-lactamase
production, the study revealed that 1(10%), 1(4%) isolates of Klebsiella oxytoca and K.
pneumoniae respectively were produced this enzyme. In the genetic part of study, Five
(83.3%) of inhibitor-resistant TEM B-lactamase and 2 (100%) of metallo-B-lactamase
producer isolates of Klebsiella spp., were plasmid mediated while the remaining were
chromosomally mediated. The result of curing experiments showed successful curing for all
the study isolates by both methods. The study suggested that the production of B-lactamases
of type IRT, and metallo appeared to be the major mechanisms of resistance of Klebsiellae
spp. and Enterobacter cloacea to -lactams. Also, conjugative plasmids were found to be the
main genetic elements encoding for such enzymes produced by these bacteria. Finally, the
study suggested that sodium dodecyl sulphate was of higher potency than elevated growth
temperature in the curing of plasmid DNA.

Key words: metallo-B-lactamases, IRT, Klebsiella, Plasmids, Conjugation, Curing
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INTRODUCTION

The emergence of acquired metallo-
beta-lactamases (MBLs) is of clinical
concern since they confer resistance
to all available beta-lactams except
aztreonam, and they are not inhibited
by class A B-lactamase inhibitors(1).
MBLs have been categorized in
different groups of which,
Imipenemases (IMPs) and Verona
integron-encoded metallo-3-
lactamases (VIMs) are the most
commonly identified types and they
are predominant in Asia and Europe
respectively. VIM enzymes have been
grouped in three main clusters
designed as VIM-1, VIM-2 and VIM-7
(2). Although they are more prevalent
among non-fermenting Gram-negative
bacteria, they are increasingly
recognized among members of the
Enterobacteriacea family (2).
Carbapenemases are a diverse group
of enzymes. They are currently
uncommon but are a source of
considerable concern because they
are active not only against oxyimino-
cephalosporins and cephamycins but
also against carbapenems (3).
Plasmid-mediated IMP-type
carbapenemases, 17 varieties of
which  currently known, became
established in Japan in the 1990s in
both enteric gram-negative organisms
and in Pseudomonas and
Acinetobacter species. IMP enzymes
spread slowly to other countries in the
Far East, were reported from Europe
in 1997, and have been found in
Canada and Brazil.

A second growing family of
carbapenemases, the VIM family, was
reported from lItaly in 1999 and now
includes 10 members, which have a
wide geographic distribution in Europe,
South America, and the Far East and
have been found in the United States
(4).The class A enzymes, notably the
plasmid-mediated KPC enzymes, are
effective carbapenemases as well.
Finally, some OXA-type B-lactamases
have carbapenemase activity,
augmented in clinical isolates by
additional resistance mechanisms,

such as impermeability or efflux (3),
(5)

Resistance to carbapenems is an
emerging problem among gram-
negative  hospital pathogens. A
transferable plasmid encoding the
VIM-4 metallo-B-lactamase was
detected in isolates of Kilebsiella
pneumoniae and Enterobacter cloacae
obtained from a single patient under
carbapenem therapy. Thus,
enterobacteria appear to increasingly
contribute to the spread of VIM-type
enzymes (6).

It is well realized that plasmids are
responsible for the spread of most of
the new B-lactamases, but the genes
encoding these enzymes may also be
located on the bacterial chromosome.
The genes encoding some (-
lactamases are carried by
transposons(7). Genes for many of the
new -lactamases are found in
integrons, which often include genes
conferring resistance to  other
antibiotics. For this reason, the new [3-
lactamases are usually produced by
organisms that are resistant to multiple
antimicrobial agents.
Carbapenemases of the IMP and VIM
families are also found within
integrons, but the origin of their genes
is not yet known. Therefore, the
concern for the detection and
occurrence of IRT and
carbapenemases is due to main
reasons. Firstly, the ubiquitous
prevalence in nosocomial infections
intensive care unit (ICU) and its
association with therapeutic failure
especially in the life-threatening
infections. Secondarily, many strains
producing these enzymes demonstrate
an inoculum effect in that the MICs of
antimicrobials rise as the inoculum
increases. Therefore, this study has
been under taken for screening the
production of inhibitor-resistant
Temoniera beta- lactamases (IRT) and
carbapenems hydrolyzing enzymes
(metallo-B- lactamase). Further, to
detect the genetic elements coding for
these enzymes whether
chromosomally or conjugative plasmid
mediated. Furthermore, to confirm the
plasmid profile phenomenon by curing
experiments.
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PATIENTS AND METHODS

Swabs or aspirates were taken from
different anatomical sites of 75
patients wounds like bone, joints,
connective tissues. The swabs were
taken during the period from February
to July, 2010 from patients admitted to
Ramadi General Hospital. The swabs
and aspirate  were inoculated
immediately on routinely used culture
media nutrient agar, blood agar,
MacConkey agar and chocolate agar
plates and incubated overnight at
37°C. The suspected Klebsiellae and
Enterobacter cloacae colonies were
identified bacteriologically according to
criteria laid down by Baron and
associated (8), (9). Bacterial
standardization was adjusted by using
McFarland 0.5 turbidity standard
(barium sulfate) (10)

Beta-Lactamase production test:

The capability of bacterial isolates of
Klebsiella species and Enterobacter
cloacea for production of beta
lactamases was detected by cell
suspension rapid iodometric method
mentioned by Miles and Amyes (11).
Negative control strain (Escherichia
coli ATCC 25922) was used in this
experiment.

Determination of minimal inhibitory
concentration (MIC):

The double fold dilutions of
antimicrobial in five ml volumes of
broth were prepared. A starting range
of about eight fold higher than the
normal MIC for the species has been
tested and extended to at least one
dilution below that of the control
organism. A drug free control tube was
included, thereafter one set of tubes
was inoculated with a drop of well
grown broth culture of the test
organism diluted one in hundred
(about 10° organism) and the other
with the control organism similarly
diluted and then incubated overnight.
After incubation, the last tube which

shows no growth will represent the
minimal inhibitory concentration (12).

Screening for IRT and metallo-3-
lactamase production:-

Standard disk diffusion technigue:

The pB-lactamase producer isolates
were screened for their susceptibility
to ceftazidime, ceftriaxone, cefoxitin
and metallo-B-lactams represented by
imipenem. 5ml of Brian heart infusion
broth medium was inoculated with the
bacterial isolates, incubated at 37 C°
for 3-4 hr (mid log phase). 10 pl of
broth suspension to 10 ml normal
saline, 0.1 ml of the suspension was
transferred to Muller-Hinton agar
plates and spreaded with sterile swab
on the agar surface in three different
planes by rotating the plate
approximately 60° each time to obtain
an even distribution of the inoculum
(13). With sterile forceps, the selected
antibiotic disks (CAZ, CTX, FOX and
IMP) were placed on the inoculated
plates and incubated at 37 C° for 18
hours. After incubation, the results
were interpreted according to the
criteria. laid down by Clinical
Laboratory Standard Institute, (CLSI)
(14). Escherichia coli 25922 and
Escherichia coli MM294 were used as
the reference strains.

Phenotypic Confirmatory Testing
Part I:

For IRT and metallo beta-lactamase
production:

A-Double disk synergy test:

Double disk synergy test was used to
demonstrate the effect of clavulanic
acid in the presence of cefotaxime and
ceftazidime. In this test, 5ml of sterile
nutrient broth was inoculated with the
bacterial isolates, incubated at 37 °C
for 4 hours. 10uL of suspension broth
to 10 ml normal saline, 0.1 ml of this
dilution was spread by sterile spreader
on the entire surface of Muller-Hinton
agar in 3 different planes by rotating
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the plate approximately 60° each time
to obtain an even distribution of the
inoculum'™. The selected antibiotic
disks (containing 30 ug of ceftazidime
and 30 ug of cefotaxime with and
without 10 pg of clavulanic acid) was
placed on the sensitivity pate.. The
disks are arranged so that the distance
between them is approximately twice
the radius of the inhibition zone
produced by the later generation
cephalosporins test on its own. After
overnight incubation, the inhibition
zones were measured and synergism
occurred in some isolates between
CAZ and CA and CTX (15). The
results were interpreted according to
the criteria established by CLSI (14).
E. coli ATCC 25922 was used as the
quality control isolate.

B- IPM-EDTA-disk synerqgy test:

The procedures were done according
to (16) as follow:-186.1 g of disodium
EDTA was dissolved in 1000 mL of
distilled water to prepare 0.5 M EDTA
solution and pH was adjusted to 8.0 by
using NaOH. The mixture was then
sterilized by autoclaving. EDTA-
imipenem disks were prepared by
adding EDTA solution to 10-pg-
imipenem  disks to obtain a
concentration of 750 pg. The disks
were dried immediately in an incubator
and stored at 4°C in an air tight vial
without desiccant. Bacterial isolates
were adjusted according to McFarland
0.5 turbidity standard and were
inoculated to Mueller Hinton agar. A
10-ug-imipenem disk and an imipenem
plus 750 yg EDTA were placed on
Mueller Hinton agar. Another disk
containing only 750 ug EDTA was also
placed as a control. After overnight
incubation, the established zone
diameter difference of = 7 mm
between imipenem disk and imipenem
plus EDTA was interpreted as EDTA
synergy positive. Non-MBL producer
isolate of Klebsiella species was used
as negative control (17).

Phenotypic Confirmatory Testing
Part Il:

Minimal inhibitory concentration tubes
containing ceftazidime or cefotaxime
with and without clavulanic acid were
prepared in nutrient broth. 5 ml of
sterile nutrient broth medium was
inoculated with the bacterial isolates,
incubated at 37°C for 4 hours. 10 pl
from suspension broth was placed in
10 ml normal saline, 10 pl from the
suspension broth distribution to the
tubes containing ceftazidime,
cefotaxime (in concentration of 0.5 to
256 ug/ml) were tested combination
with 4 pug of CA per ml. After
incubation for overnight at 37 °C, the
lowest concentration was measured
visually and compared with positive
and negative control.

Plasmid Profile:

DNA isolation was performed using
alkaline-lysis technique of Birnboim
and Doley (18) mentioned with some
modifications by (9) as follows:
Bacterial isolate was grown in blood
agar plate for 18 hr. at 37°C. Then, the
growth was collected with sterile swab,
then, inoculated in 50 ml brain heart
infusion broth supplemented with 100
Mg/ml ampicillin and incubated over
night at 37°C. Afterthat, the growth
was distributed in tubes (10 ml), and
then centrifuged 10000 round per
minute (r.p.m) for 15 minutes at room
temperature. The pellet was
resuspended in 1.5 ml of TEG-
solution, mixed by gentle inversion and
stood on crushed ice for 30 min. 2.5 ml
of freshly prepared 0.2N NaOH
containing 1% SDS was added and
then mixed by gentle inversion and
stood on crushed ice for 5 min. 1.5 ml
of chilled 5M potassium acetate was
added, mixed inversion, stood on
crushed ice for 1 hr. at 14000 r.p.m for
15 min at room temperature; the
supernatants were centrifuged and
transferred to new micro-centrifuge
tubes. Phenol-chloroform solution was
added to DNA extract, centrifuged by
micro-centrifuge for 10 min.
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The water was layer drawn and
transferred to new micro-centrifuge
tube and precipitated with ice-cold
absolute ethanol, incubated over night
at 37 °C. The solution was centrifuged
for 10 min. by micro-centrifuge, then
supernatants were discarded, and the
extracted DNA was dried and
dissolved in 10 uyl TE buffer. The
resulting extracts were
electrophoresed in 1% agarose gels at
50 volt for 1.5 hr. The samples were
stained with ethidium bromide and
visualized by Ultraviolet
transilluminator.

Conjugation:

Mating experiments were performed
by using conjugation in broth medium
method described by (19). The
selective media used were brain heart
infusion broth, brain heart infusion
agar supplemented with 100 pg/ml
Rifampicin and ampicillin respectively
and brain heart infusion agar
supplemented with 100  pg/ml
Rifampicin . the procedure was as
follow:- Escherichia coli MM294 rifr
was used as the recipient strain and
donors strain was separately
inoculated into 5ml brain heart infusion
broth, then incubated at 37 °C for
overnight. The mixture was centrifuged
at 10000 r.p.m for 10 min, washed for
one time by brain heart infusion broth
removing the supernatant (O.D 0.5 at
540 nm). 1ml from donor strain and
1ml from recipient strain were placed
in sterile tube, incubated 1-2 hr at 37
°C. Then, the mixture was mixed on
the vortex shaker for 1 min only.
Afterthat, 0.1 ml of 10-1 to 10-6
dilutions were plated by spreading on
appropriate selective media
(containing rifampicin and ampicillin
100 pg/ml) and incubated for 24 hr at
37 °C. 0.1 ml of 10-7, 10-8 dilutions
were plated by spreading on
appropriate selective media
(containing rifampicin only) and
incubated for 24 hr at 37°C. Finally,
conjugation Frequency was
determined as follows:- Conjugation
frequency =No. of transconjugation

cell /No. of recipient cell. B-lactamase
test was wused to confim the
transferring of plasmid from donor to
recipient cell.

Plasmid Curing:

Curing experiments were performed
by using two types of curing agents
(sodium dodecyl sulphate according to
(20) and elevated growth temperature
according to (21).

A-Sodium Dodecyl Sulphate

Cells were grown in 5 ml of brain heart
infusion broth to mid log phase (3.5
hr), 0.1 ml of young culture of
Klebsiella spp. were inoculated in a
series of 5 ml fresh brain heart infusion
broth universals containing various
concentration of SDS from the stock
solution 50 mg/ml (100, 200, 300, 400,
500, 600, 700, 800, 900, 1000, 1200,
1400, 1600, 1800, 2000, 2400, 2800,
3000) pg/ml. The growth density of
different universals was measured
visually and compared with the control
to determine the effect of SDS on
bacterial growth. The lowest
concentration of SDS that inhibited
bacterial growth was considered as
the minimal inhibitory concentration
(MIC). Samples were taken from
universals containing the highest
concentration of each curing agent
that still allows bacterial growth which
is known as (subminimal inhibitory
concentration) and serially diluted. 0.1
ml of 10-4, 10-5, 10-6, 10-7, 10-8
dilution was spreaded on nutrient agar
plates and incubated over night at
37°C to score the survived colonies.

B-Elevated growth temperature:

Cells were grown in 5 ml of Brain heart
infusion broth for 24 hr. at 37 °C. 0.1
ml form inoculum in 5ml brain heart
infusion broth incubated for 3 hr. at 44
°C. This step was repeated for 5 to 7
times. 0.1 ml of 10*10° dilution was



International Journal for Sciences and Technology Vol. 6, No. 4, December 2011 43

spreaded on nutrient agar plates and
incubated overnight at 37 °C.

Selection of cured cells:

The cured cells were selected
according to the following procedure:
Isolated single colonies obtained were
picked by sterile tooth picks by
procedure (Picking and patching) on
plates of nutrient agar, incubated
overnight at 37 °C. These were
regarded as master plates and from
nutrient agar plates containing
100pg/ml ceftazidime and incubated
overnight at 37°C. The number of
colonies that lost resistance
phenomenon to this antibiotic was
determined. Curing frequency was
determined from the following
equation: Curing frequency = Induced
— spontaneous / total count.

RESULTS AND DISCUSSION

Out of 75 patients, 73 (97.3%%) of
them revealed bacterial infection while
the specimens of two (2.7%) were
sterile specimens. Fourty isolates were
bacteriologically identified as
Klebsiellae spp. including 26 (34.7%)
Klebsiellae  pneumoniae and 14
(18.7%) Klebsiellae oxytoca, 10
(13.3%) Enterobacter cloacea, 8
(10.7%) Pseudomonas aeruginosa, 8
(10.7%) Staphylococcus aureus, 4
(5.3%) anaerobic Bacteroides fragilis,
3 (4.0%) Peptosreptococcus spp. The
clinical data regarding the distribution
of Klebsiellae isolates, type of
specimens and type of infection are
presented in the following table. (1)

Table (1): The distribution of clinical
isolates of Klebsiellae pneumoniae,
Klebsiellae oxytoca and Enterobacter
spp- according to the type of
specimens and type of infection

Study isolates no Type Type of
(%) of specimen infection
Klebsiellae pneumoniae 26 (65%)
10 Wound Osteomyelitis
(38.5%) swab
2(7.7%) Wound | Diabetic foot infection
swab
6 Wound Burn
(23.0%) swab
4 Knee Septic
(15.4%) aspirate arthritis
2(7.7%) Hip Septic
aspirate arthritis
2 (7.7%) Mid- Urinary tract
stream urine infection
Klebsiellae oxytoca 14 (35%)
3(21.4%) Wound Osteomyelitis
swab
4(28.6%) Wound Diabetic foot
swab infection
2(14.3%) Wound Burn
swab
2(14.3%) Knee Septic
aspirate arthritis
2(14.3%) Hip Septic
aspirate arthritis
1(7.1%) Blood Bacteremia
culture
Enterobacter cloacae 10 (13.3%)
2(20%) Wound Osteomyelitis
swab
6(60%) Wound Burn
swab
2(20%) Knee Septic
aspirate arthritis

Fourty isolates were bacteriologically
identified as Klebsiella spp. including
26 (34.7%) Klebsiella pneumoniae and
14 (18.7%) Klebsiella oxytoca, 10

(13.3%) Enterobacter cloacea,
8(10.7%) Pseudomonas aeruginosa, 8
(10.7%)  Staphylococcus  aureus,

4(5.3%) anaerobic Bacteroides fragilis,
3 (4.0%) Peptosreptococcus spp. and
two (2.7%) were sterile specimens.

In the screening test for inhibitor-
resistant TEM pB-lactamase (IRT)
production, 6 (24%) isolates of K
pneumonia were resistant to inhibition
by CA. Also, it was observed that
these isolates were resistant to CTX,
ceftriaxone (CRO), CAZ and imipenem
(IMP), but remained susceptible to
cefoxitin and cephalothin.table (2)
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Table (2): The result of screening tests (Broth microdilution and disk diffusion
techniques) for potential inhibitor resistant Temoniera B-lactamase producing isolates

of Klebsiella spp.
Study isolates | MIC screening test | Disk diffusion test (mm) Effect of CA
no. (ng/ml)
CAZ |[CTX |CRO | KF |CAZ | CTX | FOX | IMP | MIC DD
SKP 1 16 256 | 16 4 6 6 16 8 -ve -ve
SKP 2 64 32 32 8 6 6 20 6 -ve -ve
SKP8 256 | 256 | 32 4 6 7 19 6 +ve | -ve
SKP17 16 16 32 2 6 6 18 7 -ve -ve
SKP24 64 8 32 4 6 8 18 8 tve | -ve
SKP30 8 16 32 2 6 6 16 6 -ve -ve

CAZ: ceftazidime, CTX: cefotaxime, CRO: ceftriaxone, FOX: cefoxitin, KF: cephalothin, IMP:

imipenem, DD: Disk Diffusion’

In the screening test for metallo-beta-

lactamase production, our result
showed that 1(10%) and 1(4%)
isolates of Klebsiella oxytoca, K.
pneumoniae respectively were
resistant to CAZ, CTX, CRO and
carbapenem (represented by

imipenem) considering the break point
for zone of inhibition and minimal

inhibitory concentration for
meropenem was < 13 mm and 8 pyg/ml
respectively (see table 3).

Table (3): The result of screening tests (Broth dilution and disk diffusion techniques)
for potential metallo-B-lactamase producing isolates of Klebsiella spp.

Study MIC screening test (ug/ml) Disk diffusion test (mm) Effect of CA
isolates CAZz CAZ CTX FOX
no. TX | RO | MEP IMP | IC
SK 10 34 18 | 128 16 8 8 10 7
-ve -ve
SK 12 18 256 | 64 32 7 8 8 6
-ve -ve

CAZ: ceftazidime, CTX: cefotaxime, CRO: ceftriaxone, FOX: cefoxitin, MEP: imipenem, DD: Disk Diffusion

In the genetic part of this study, the
result of plasmid profile analysis
revealed that out of Six inhibitor-
resistant TEM [B-lactamase producing
isolates of Klebsiella spp., Five
(83.3%) were plasmid mediated (the
genes coding for these enzymes were
located on single plasmid as reflected
in bands no 3, 4, 6, and 7 and multi-
plasmid in the 5™ band) (see figure 1).
The 5™ band harbored two plasmids
one large in molecular weight and the

other was small in molecular weight.
The genetic elements coding for IRT-
B-lactamases at 8th band was
chromosome. On the other hand,
Further  2(100%), of metallo-B3-
lactamase were also plasmid mediated
(the gene was harbored on one
plasmid (band no 2) and the other by
multi-plasmid (band no 1).
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Chromosome
Plasmids

A DNA marker

Figure (1): The bands from one to seven represent plasmids produced by Klebsiella spp. (The
first two) encoding for metallo-B-lactamases and IRT-B-lactamases (From three to seven) . Each
of the 1°" and 5th bands harbored two plasmids one large in molecular weight and the other was

small in molecular weight while the others harbored single plasmid. The genetic elements
coding for IRT-B-lactamases at 8th was chromosome. The first right band represents DNA
marker (A DNA phage). Agarose concentration is 1% (W/V), voltage 50 and time is 1.5 hr.

Conjugation experiments were performed by using broth mixture technique for 5
(83.3%) and 2 (100%), of IRT enzymes and metallo-3-lactamase respectively
(Table 4).

Table (4) : Conjugation between multi-resistant bacterial donor strains and the
recipient Escherichia coli MM 294.

Mechanism of e @ No. of Conjugation
Donor strains Resistance transconjugants reci iént cell frequenc
Cells/ml P quency
SKP1 IRT-g-lactamase 30 X 10° 3X 107 10 X 10
production
SKO2 IRT-g-lactamase 16 X 107 5X10° 3.2 X102
production
SKP8 IRT-B-lactamase 9 X 10° 3X 10° 3X10°
production
SKP10 Metallo-B-lactamase 5X 10* 7 X 10° 7.4X10°
production
SKO17 IRT-g-lactamase 3X10° 9X 107 1.4 X107
production
SKP24 IRT-B-lactamase 4 X104 7 X 10° 57 X 10°
production
SKO12 Metallo-p-lactamase 16 X 10° 2 X 10° 8 X 10
production
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Curing experiment showed successful curing for all the study isolates by using SDS
and elevated growth temperature as curing methods (figures 2-5).
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Figure (2): Effect of Sodium Dodecyl Sulphate as curing agent
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Figure (3): Effect of elevated growth temperature as curing agent.
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Figure (4): Number of bacterial cell that lost resistance to antibiotic (ceftazidime) after treatment
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Figure (5): Number of bacterial cell that lost resistance to antibiotic (ceftazidime) after treatment

with elevated growth temperature (44C°) for 6 times.
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DISCUSSION

It is well realized that the spreading of
new resistance determinants among
nosocomial pathogens represents a
worldwide problem. In addition to
extended spectrum beta lactamase,
the most important class of broad-
spectrum-lactamase has been
emerging among gram-negative
pathogens over the last decade: the
metallo-B-lactamases (MBLs), which
are most prevalent in gram-negative
bacteria®. It is well known that life
threatening infections due to extended
spectrum  B-lactamases (ESBLs),
Ambler class C enzymes (AmpC) and
carbapenemases producing isolates of
Klebsiella spp. are continuing to be
one of the major leading causes of
morbidity and mortality in the
community and hospital setting. This
pattern involved the consequences of
a complex interaction between the
patient's underlying diseases, severity
of iliness, type of Intensive Care Unit
(ICU), duration of stay, and the
number, type and duration of invasive
devices and procedures (23), (24).

With the widespread use of extended-
spectrum cephalosporins throughout
the world, strains that produce ESBLs
have been detected on every inhabited
continent. These enzymes are most
commonly found in K. pneumoniae,
and other gram-negative bacilli. The
emergence and spread of ESBL-
producing strains have led to
questions regarding the optimal
therapy for infections caused by
ESBL-producing strains (25). The
extended spectrum cephalosporins
were rapidly adopted and they played
an important role in the treatment of
potentially life-threatening infections
caused by a wide range of bacteria.
Because of their broad spectrum of
activity, they are of particular value in
the initiation of empirical therapy (26).

In the screening test for metallo-beta-
lactamase production, our study plan
used the cefotaxime, ceftriaxone,
ceftazidime and carbapenem
(represented by imipenem). Our result
showed that 1(10%), 1(4%) isolates of
Klebsiella oxytoca, K. pneumoniae
respectively were resistant to CAZ,
CTX, CRO and carbapenem
(represented by imipenem)
considering that the break point zone
of inhibition of imipenem was < 13 Mm
(27). (28) reported that the emergence
of carbapenemases in K. pneumoniae
and E. cloacae poses relevant clinical
problems. It could be argued that
carbapenems maintain clinical efficacy
on MBL-positive enterobacteria, since
these drugs appear to allow a low-
level expression of MBL enzymes,
while carbapenem MICs remain below
the susceptibility breakpoint (29).
Escherichia  coli with a self-
transferable, multiresistant plasmid
coding for metallo-B-lactamase VIM-1.
However, in our isolates, a significant
increase of carbapenem MICs was
observed at higher inoculum sizes.
This finding strongly suggests the
possibility of a clinical failure of
carbapenem therapy.

It is well documented that Inhibitor
resistant TEM-B-lactamases (IRT)
were resistant to CTX, CAZ, CRO and
IMP but remained susceptible to
cefoxitin and cephazolin. Since 1991,
Inhibitor-resistant TEM (IRT) B-
lactamases have been described to be
present in Escherichia coli clinical
strains (30). Also, the IRT-producing
strains are resistant to penicillins and
to their combinations with B-lactamase
inhibitors.

Our results revealed that, in the
screening test for IRT production,
6(24%) isolates of K. pneumoniae
were resistant to inhibition by CA.
Further, these isolates were resistant
to CTX, CAZ, CRO and IMP but
remained susceptible to cefoxitin.
Furthermore, the MIC for cephalothin
against the potential IRT producer
isolates of Klebsiellae pneumonia was
3.7 £2.3 pg/ml considering that the
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susceptibility break point of
cephalothin was 8 ug/ml. This result is
in agreement with the criteria
published by (31). In another study,
(32) isolated clinical strains of K.
pneumoniae  which  was  highly
resistant to amoxicilin (MIC > 1.024
mg/liter), however, it was susceptible
to cephalothin (MIC of 8 mgl/liter). The
IRT B-lactamases have been found
almost exclusively in strains of E. coll;
however, our study confirms the
diffusion of this mechanism of
resistance to K. pneumoniae, a
species frequently implicated in
nosocomial infections.

In the genetic part of this study, the
result of plasmid profile analysis
revealed that out of 8 ESBL producer
isolates of Klebsiella spp. 7(87.5%)
were plasmid mediated (the genes
coding for these enzymes were
located on the plasmid). Further
1(100%), 1(33.3%) of metallo-B-
lactamase and IRT respectively were
also plasmid mediated. However,
1(12.5%), 2(100%), 2(66.7%) of ESBL,
AmpC, and IRT enzymes respectively
failed to show plasmid bands in
agarose gel electrophoresis. It is well
recognized that conjugation s
considered a major pathway for
horizontal gene transfer among
bacteria. Conjugation requires cell-to-
cell contact and operates by DNA
replication resulting in unidirectional
transfer of genetic material from a
donor to a recipient cell. It is mediated
mainly by conjugative plasmids,
although conjugative transposons are
also capable of triggering the process
of conjugation (33).

Two aspects of conjugative plasmids
have contributed to their importance
as mediators of DNA transfer. First, it
has been observed that conjugative
plasmids mediate gene transfer in
various environments such as soil and
rhizosphere, plant surfaces, water or
human gut. Second, conjugative
plasmids are highly promiscuous:
donor and recipient cells may belong
to different genera or even to different
kingdoms. A conjugative plasmid can
infect different bacterial species if they
coexist in the same habitat because
conjugation requires contact between
donor and recipient cells (34). In this

study, conjugation experiments were
performed by using broth mixture
technique for 5(83.3%), 1(100%),
1(33.3%) of ESBL, metallo-3-
lactamase and IRT enzymes
respectively. Successful conjugation
between isolates of K. pneumoniae
and Klebsiella oxytoca with E. coli MM
294, as it is observed in this study,
clearly indicated that conjugation is
one of the important factors in
spreading plasmids coding for
antibiotic resistance among bacteria
and that such transfer can occur not
only by the strains of the same species
but also between strains of closely
related species especially those
belong to the family of
enterobacteriaceae. Their ability to
pass between different bacterial
strains or species has been
considered to be of lower efficiency
than their ability to pass between
similar bacteria, due to diverse barriers
such as restriction systems (35).

Our study showed that the conjugation
has been detected and conjugation
frequencies represented previously.
These results indicated that
Ceftazidime resistance marker is
isolated on self-transmissible or
mobilized plasmids which are curable
by SDS. Our results on curing
experiments revealed that Klebsiella
spp. SKP1, SKP2, SKP8, SKP10,
SKO12, SKO17, and SKO24 were
very resistant and the MIC was higher
than the highest concentration used in
this study (3000 pg/ml). Samples from
sub-minimal inhibitory concentrations
sub MIC (the highest concentration
allows bacterial growth) were taken to
select cured cells. It is well recognized
that Sodium dodecyl sulphate (SDS) is
capable of curing certain plasmids.
Some plasmid containing cells are
presumed to be more sensitive to SDS
because of plasmid-specific pili on
their cell surface. The concentrations
of SDS used in this study were (100,
200, 300, 400, 500, 600, 700, 800,
900, 1000, 1200, 1400, 1600, 1800,
2000, 2400, 2800, 3000 pg/ml),
However, other researcher reported
that the most effective concentration of
a particular curing agent can vary
considerably in the range of 100-to
1000-fold depending on the species
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being treated, curing agent efficiency
and the mode of action of curing
agent. After treatment of bacterial
strains with curing agents, survivors
were analyzed for the loss of
resistance to antibiotics by plating
them on agar media containing the
proper antibiotic. Then the curing
percentage and efficiency of each
agent were analyzed. (20) reported
that the use of sodium dodecyl
sulphate (SDS) proved very effective
in curing the plasmid with a relatively
high frequency (6.25 x 10* of
indigenous Klebsiella pneumonia.
Elevated incubated temperature (5-
7C°) above the normal or optimal
growth temperature was also used in
this study as a curing method. Results
of this method revealed that Amp C
producing isolates of Klebsiellae spp.
were cured at higher ratio than ESBLs
producing isolates.. It is well
recognized that the high level of
antimicrobial drug resistance in this
bacterium is conferred by a plasmid-
encoded KPC, which  confers
resistance to all cephalosporins,
monobactams, and carbapenems (36).
Infection with carbapenem-resistant K.
pneumonia is associated with an
increased proportion of deaths
compared to carbapenem-susceptible
K. pneumoniae (37). The efficiency of
curing generally varies from less than
0.1% to more than 99% depending
upon the agent involved, the bacterial
strain, and the conditions used
considering the curing activity is
generally related to the ability of these
compounds to intercalate into the DNA
molecule.

The study suggested that the
production of PB-lactamases of type
IRT, and metallo appeared to be the
major mechanisms of resistance of
Klebsiella spp. and Enterobacter
cloacea to B-lactams. Also,
conjugative plasmids were found to be
the main genetic elements encoding
for ESBLs produced by Klebsiella spp.
and Enterobacter cloacea. Finally, the
study suggested that sodium dodecyl
sulphate was of higher potency than
elevated growth temperature in the
curing of plasmid DNA.
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ABSTRACT

Twenty five isolates related to Oral streptococci were obtained from twenty samples taken
from patients with caries active and healthy people. Nine isolates of total number of oral
streptococci was identified as Streptococcus mutans ,while other isolates (16 isolate )were
related to other species of oral streptococcus .  The ability of S.mutans isolates to produce
slime layer was detected by using tubes method and congo red method. the results indicated
that five isolates were slime layer produced by tubes method while seven isolates were slime
layer produced by congo red method .

Sensitivity of four selective isolates was tested against 13 Antibiotics. Results revealed that
isolates showed multi resistance to antibiotics ranging between (5-8) antibiotics, and all
isolates of S.mutans were resistant 100% to cephalexin, piperacillin, cefoixime, cefazidim and
ampicillin /cloxacillin. While Amoxicillin, Penicillin ,Imipenem and Ciprofloxacin were the most
effective drugs used in the present study.against the isolates.

Agarose gel electrophoresis of DNA samples of four selective isolates of S.mutans showed ,
three of isolates harbor two plasmid bands different in size and position . In this study
comparative methods have been performed to analyze the efficiency for extraction and
purification of total DNA from selective isolates SMP2 .The results showed that except from
indirect lysis by SET and glass beads all other DNA isolates, lysis by sonication as well as
enzymatic lysis were pure and in good quantity. DNA lysis by sonication was accepted
instead of lysis by lysozyme as the method of choice for lysis the cell and extraction DNA
from gram positive bacteria .
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INTRODUCTION

In the oral cavity we found few
microorganisms are able to adhere to
the teeth , and limited group from
these are cariogenic ,which include
streptococci, lactobacilli,
staphylococci, corynebacteria,
actinomyces species and various
anaerobes in particular bacteroides
(1). Streptococcus mutans, considered
to be the primary etiological agent of
human dental caries by forming biofilm
(2), (3) , possesses various of abilities
to colonize tooth surfaces. S. mutans,
under certain conditions, is numerically
significant in cariogenic biofilms and
forms biofilms with other organisms in
the oral cavity (3).

S. mutans can bind to salivary
pellicles formed on the teeth by
expresses several surface adhesions
such sucrose-dependent adherence is
mediated by glucan binding proteins
and water-insoluble glucans produced
from sucrose by glucosyltransferase
(GTF) enzymes(4). The cells of S.
mutans are spherical or ovoid, 0.5-2.0
pMm in diameter, occurring in pairs or
chains when grown in liquid media,
and stain gram positive, non motile,
non sporeforming. Some species are
encapsulated, facultative anaerobic,
catalase and oxidase negative . The
cell wall is composed of peptidoglycan
(murein) and teichoic acids that
prevent osmotic lysis of cell protoplast
and confer rigidity and shape on cell.
S.mutans has a capsule that is
composed of polysaccharide, and its
structural subunit is dextran glucose
(5).

The cell walls of gram-positive bacteria
can be efficiently broken by use of the
peptidoglycan-degrading enzymes
lysozyme and mutanolysin. However,
to minimize the number of reagents
(and possible sources of bacterial
DNA) and to find a method equally
efficient for cell walls of streptococci,

and other bacteria that related to
gram-positive (6). Attention has been
paid to biofilm production in S.mutans .
isolation , identification from patient
with caries active and healthy people,
dtermination the susceptibility to
different antibiotics groups ,detecting
the best method to analyze the
efficiency for extraction and
purification of total DNA from
S.mutans (gram positive bacteria) and
detection of genetic factors controlling
the biofilm production in selective
isolates.

MATERIALS AND METHODS

Samples Collection:

Twenty samples were collected during
the period between 10 to 25
November 2010 from patients in
Baghdad City hospital and from
healthy people (Biotechnology
Department/College of
Science/Baghdad university) . These
samples were distributed as follows :
1- from healthy people ( 10 samples)
taken From surface of teeth.

2- From patients with caries active (10
Samples) taken from different type of
caries pit, fissure and root, with ages
(20-45 years).

Bacterial Isolates:

All the samples were taken by sterile
cotton swabs and dispersed in sterile
tubes containing Brain Heart Infusion
Broth, then incubated for 48 hrs at 37C
in candle jar and each sample then
streaking on the surface of selective
media Mitis Salivarious agar and
incubated for 48 hrs at 37C in candle
jar.
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Culture Media:

Culture media used in this study
included (Brain Heart Infusion agar,
Brain Heart Infusion Broth
(Difco/USA), Mitis Salivarious agar,(Hi-
Media-India ) , Blood Base agar
(oxoid, England), Congo red agar,
Mueller Hinton media (Hi-Media-India
), were prepared according to the
instructions of the companies (5).

Rapid identification of Streptococcus
mutans :

This technique provides a useful
method for identification of
Streptococcus mutans from other oral
streptococci according to Microscopic
Examination ,Cultural characteristics
and biochemical test (5), (7), (8).

Antibiotic Sensitivity Test:

Thirteen  various available and
commonly used antibiotics discs were
used in the antibiotic sensitivity test.
The susceptibility of four isolates to
different antimicrobials was
determined by Kirby-Bauer disk
diffusion method on Mueller Hinton
media (9). The sensitivity and resistant
were determined by measuring the
diameter of inhibition zones around the
antibiotic disc (10).

Detection of biofilm formation:

Two methods were performed for
detection of biofilm formation in
clinical isolates Congo red agar
method (11) and adherence method
on smooth surfaces (12)

Isolation of DNA:

The buffer and solutions used for
Isolation of DNA:

Buffer solutions were prepared as
described by (13) briefly.

Lysis of bacterial cells :

1-The pellet of bacterial cells were
suspended with normal saline then
subjected to sonication (25 kHz) for
24, 6,8, 10or 12 min  (every 2 min
discontinuous).This step was repeated
several times according to time of cell
exposure for lysis .

2- The suspension of bacterial cells
with SET buffer was subjected to treat
with glass beads (2.4g to 10 ml and
vortexes for 15 min).

3- The suspension of bacterial cells
with SET buffer was subjected to
treated with lysozyme

4- The suspension of bacterial cells
were subjected to treat with SET buffer
only without Isyozyme or sonication
and glass beads

Total DNA Isolation (Salting out
Method):

The method was used in this study
described by (14) to isolate both
plasmid and chromosomal DNA from
selective isolate of S. mutans (SMP 2,
SMP 1, SMP 5, SMH 11)

Agarose Gel Electrophoresis:

The method described by (14).

Estimation of the DNA concentration
by the Spectrophotometer:

This method described by (15). The
concentration of DNA was calculated
according to the formula:-
DNA concentration (mg/ml) =0.D 260
nm X 50 X Dilution factor.

The spectrophotometer was used also
to estimate the DNA purity ratio
according to this formula:-

DNA purity ratio= OD260 / OD280
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This ratio was used to detect nucleic
acid contamination in protein
preparations.

Bacterial conjugation:

S. mutans (SMP 2) isolate which
resist to Vancomycin was selected (as
donor cells ) for studying bacterial
conjugation with S. mutans (SMH 11)
which resist to Cefotaxim

(as recipient cell )-
Mating experiments were performed
by using filter method as described in

(16). Selective media were
prepared for transconjugants
selection:

- Brain heart infusion agar
supplemented with 30ug / mi
Vancomycin.
- Brain heart infusion agar
supplemented with 30 upg / mi
Cefotaxim
- Brain heart infusion agar
supplemented with  Vancomycin.and
Cefotaxim

RESULTS AND DISCUSSION

Isolation and Identification of
Streptococcus Isolates

Bacterial Isolates

Nine  S.mutans isolates were
identified according to morphology,
characteristics with some biochemical
tests (5), Phenotypic identification of
each isolates was performed by using
a commercial identification system
(Api 20 system) according to the
instructions of the manufactures.

Prevalence of Streptococcus

It was observed in the results in table
(1), that the number of S.mutans
isolates among the total samples and
isolates was nine isolates while other
oral streptococcus was 16 isolate and
the number of S.mutans isolates
according to the source of isolate (

caries active ) and ( non caries active )
were 3 and 6 isolates .

As shown in the table, the percentage
of S.mutans isolates sp. obtained from
the total number of caries active in
total isolates was (42.86%) which is a
higher percentage comparable with
the samples from not caries active
(27.28%). In the study of Al-Mudallal
(17) revealed that Thirty isolates (60%)
from Fifty plaque samples were
collected from teeth. While Al-Kaziragy
(18) referred to thirteen isolates
(24.52%) identified as S.mutans from
the total number of oral streptococci
while the rest isolates were related to
other species of streptococci were
(75.48%) .

Detection of biofilm formation
Congo red agar method It count as
rapid impressible method for detecting
biofilm-forming bacteria and it has
many advantages the most important
is the isolates still live in the medium
(11).

The results showed that seven isolates
(77.78%) produced biofilm; Hence the
colony of the biofilm producing isolate
appeared as sparkle dark colonies,
while the colony of the non biofilm
former two isolates appeared as
sparkle red colonies (figure. 1A).while
the detection of slime layer producing
isolates by using christensen method
indicated that five isolates (55.55%)
produce slime layer but, 44.45% of
isolates not able to produce slime
layer (figure. 1C), .

The different in results between these
two method indicated that congo red
method is more efficient and sensitive
for detecting the production of slime
layer because its contains sucrose
which is used for detection of glugan
production by streptococcal species
and cotain congo red which is used for
shown exopolysaccharide while
Christensen method is not always
successful for detecting the weak
slime production and variation in
media many affect the result (12) .This
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bacterium has evolved a biofilm
lifestyle for survival and persistence in
its natural environmental dental
plague(19).The abilities to form
tenacious biofiims and to tolerate
environmental insults are considered
major virulence attributes of this
organism (20) . S,mutans is the most
efficient cariogenic microorganisms
,rapidly inducing caries in human (2).

Figure (1) Biofilm formation on Congo red agar after
24 hour incubation at 37C°.

Biofilm formation by S.mutans SMP5 isolate

Biofilm non formation by S.mutans SMH11 isolate

C- Adherence of S.mutans SMP2 on smooth surfaces
of test tubes

Table (1): Isolation source and percentage
of oral Streptococcus spp . isolates

Number Number of
Isolation }| Number of Oral
Source of S.mutans || Streptococcu
Samples || Isolates Isolates
The 10 3 8
external
surface
of teeth
caries 10 6 8
active
Total 20 9 16
Antibiotic susceptibility of
S.mutans

Four selected isolates (SMP1, SMP2
SMP5, SMH11) were tested for their
sensitivity toward thirteen antibiotics
discs by using disk diffusion method.
All isolates were found to be resistant
to at least 6 antibiotics tested. Hence
all the isolates were considered to be
multi drug resistant.

The results demonstrated 100 %
resistance to some antibiotics related
to Beta- lactam group such as
cephalexin, piperacillin, cefoxime,
ceftazidime, and ampicillin /cloxacillin.
(Table 2) , while four isolates were
sensitive to  Amoxicillin, Penicillin
,Imipenem, Rifampin and
Ciprofloxacin were the most effective
drugs used in the present study.

In majority, our results indicates that
one isolate MSH11 showed complete
resistance to seven antibiotics used in
this test, while SMP1,SMP2 and SMP5
showed resistance to six antibiotics
used..
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In another study in Iraq, Al-Kaziragy
(18) found that all isolates of S.mutans
appeared sensitivity to 9 antibiotics
(100%) (Amoxicillin , Tetracyclin
,Gentamicin ,Eryrthromycin, ,
Ciprofloxacin , Cephalothin, cefoixime,
cefotaxim and cephalexin,) and
resistant to Bactracin .

(21) demonstrated that S. mutans

isolates  showed  sensitivity to
Amoxicillin, Tetracyclin,Gentamicin and
Eryrthromycin .

The mechanisms behind the increased
resistance of dental plague bacteria to
these agents is due to mutations

affecting the drug target of their cells,
the presence of efflux pumps or to the
production of modifying enzymes (22).

Table (2): Antibiotic susceptibility test of S.mutans isolates

Antibiotic SMP1 | SMP2 | SMP5 | SMH11
Amoxicillin S S S S
Cefoixime R R R R
Cefotaxime R S R R
Penicillin S S S S
Cefazidime R R R R
Imipenem S S S S
Rifampin S S S S
Pipracillin R R R R
Amoxicillin}clavulanic s s s R

acid

Ampicillin\cloxacillin R R R R
Ciprofloxacin S S S S
Vancomycin S R S S
Cephalexin R R R R




International Journal for Sciences and Technology Vol. 6 No. 4, December 2011 59

Isolation of Plasmid DNA

Four isolates (SMP1, SMP2, SMP5,
and SMH11) were selected and
detected for their plasmid profiles.

Plasmid DNA was extracted using
salting out method. The results of
Figure (2) show that the three isolates
SMH11,SMP2,SMP5 were similar in
their plasmid profiles and the plasmids
were different in  size  when
electrophoresis was performed , while
SMP1 not possesses any plasmids
,but all of them biofilm production .

Chromosomal DNA

Plasmid DNA

Figure (2) : Agarose gel electrophoresis of
plasmid DNA from S.mutans spp. isolates with
agarose concentration (0.8%),voltage
5volt/cm,during 1.5hr

Lane 1 and 5 : plasmid profile of isolate.
S.mutans SMP1

Lane 2 and 6 : plasmid profile of
isolate S.mutans SMP2

Lane 3 and 7 : plasmid profile of
isolate S.mutans SMH11

Lane 4 plasmid profile of isolate
S.mutans SMP5

These isolates were also multi drug
resistance to 5 antibiotics that was
used in this study especially the [-
lactam antibiotics related to 3GC, such
as ceftazidime ,ceftraxone and
cefotaxime.

Studies world wide showed that S.
mutans isolates harbor more than one
plasmid approximately 5.6
kilobase(kb). Encoded resistance to
large number of antibiotics and metal
ions bacteriocin  production and
immunity, accessory catabolic
pathways and mechanisms for
conjugation-like transfer activities (5).

JEE00AE
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The modified direct lysis extraction
method

In this study comparative methods
have been performed to analyze the
efficiency for extraction and
purification of total DNA from gram
positive bacteria , revealing that the
extraction DNA from G+ bacteria suffer
from low efficiency, mainly due to
incomplete cell lysis when we
extracted DNA without lysis by
enzyme .

This study shows how the modified
direct lysis method can actually give
good yield of DNA from a selective
isolate SMP2. four different steps of
DNA extraction = modifications were
tried with SMP2.

The isolated DNA was analyses on 0.8
% agarose gel (Figures 3) and (Figure
4). The lysis of isolate SMP2 was
enhanced by sonication for 2, 4 ,6 min
(lane 1,2,3 ), 8 min ( lane 4,5,6 )
replicate) or 12 min ( lane 9 ) and the
results showed the isolate SMP2
harbor two plasmid band by lysis with
sonication for 8 min ( in different time
discontinuous), which considered the
best time for lysis cell comparable with
results that obtained from lysis cells for
2,4 and 6 min ( lane1,2,3)

The DNA absorbs at 260 nm and
protein at 280 nm. To evaluate the
purity of the extracted DNA,
absorbance ratio at 260/280 nm
(DNA/protein) was determined (Table
4).
In figure (5) shows the Comparison of
results obtained with aliquots of SMP2
isolate processed by the lysozyme and
sonication with lysis by glass beads
and SET only.

The results mentioned above showed
that except from indirect lysis by SET
and glass beads, all other total DNA
isolates, lysis by sonication as well as
enzymatic lysis was pure and in good
quantity. DNA lysis by sonication was
accepted as the method of choice for
extraction DNA from gram positive
bacteria such as streptococcus as it

gave maximum amount of pure intact
DNA.

(23) and (24) demonstrated the
problem of finding a DNA isolation
procedure for clinical specimens that
would produce DNA from both gram-
positive and gram-negative bacteria
with equal efficiencies. The cell walls
of gram-positive bacteria can be
efficiently broken by use of the
peptidoglycan-degrading enzymes
lysozyme and mutanolysin. However,
to minimize the number of reagents
(and possible sources of bacterial
DNA) and to find a method equally
efficient for cell walls of streptococci,
and other bacteria that related to
gram-positive we preferred the use of
physical degradation method
sonication, we aimed at determining a
treatment time that would enhance the
release of DNA from bacterial cells.
In our study we succeeded in finding a
DNA isolation method by sonication
which released and purified bacterial
DNA, especially that from streptococci,
at least as efficiently as the standard
method (with lysozyme) and avoided
the use of toxic and explosive
components.
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Chromosomal DNA

Plasmid DNA

Figure ( 3 ) :Effect of sonication in different time on detection the quantity of Total DNA
isolation from S.mutans SMP2 isolate by agarose gel electrophoresis ( agarose concentration
(0.8%),voltage 5volt/cm,during 1.5hr): Lane 1 and 2 : plasmid profile by lysis for 2 min .

Lane 3 : plasmid profile by lysis for 4 min.
Lane 4 : plasmid profile by lysis for 8 min (discontinuous each 1 min)
Lane 5 : plasmid profile by lysis for 8 min (discontinuous each 2 min)
Lane 6 : plasmid profile by lysis for 8 min_(discontinuos each 2 min
Lane 7 and 9 : plasmid profile by lysis for 10 min (discontinuous each 2 min)
Lane 8 : plasmid profile by lysis for 12min (discontinuous each 2 min
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Table (4) Comparative data of total DNA
isolated by modified direst lysis, lysis by
sonication, enzymatic lysis , lysis by glass

beads and indirect lysis by SET

Method A260/A280 Yield :
ratio. pg/ml
Lysis by 1.893 3915
sonication ( 8
min)
Plasmid DNA
Enzymatic 1.880 3855
lysis
Lysis by glass 2.04 1050
beads
Figure ( 4) :Effect of glass bead on lysis
the cell to detect the quantity of Total DNA
isolation from S.mutans SMP2 isolate by Indirect lyses 2.1175 1148
agarose gel electrophoresis ( agarose
concentration (0.8%),voltage by SET

5volt/cm,during 1.5hr): Lane 1 and 2 :

plasmid profile by lysis for 2 min .

Lane 1 : plasmid profile by lysis the cell
with glass beads with SET * the total yield, 1.8 < A260/A280 =2
Lane 2 : plasmid profile by lysis the cell

with glass beads without SET indicates pure DNA
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Chromosomal DNA

Plasmid DNA

Figure ( 5 ) : Comparison of modified method of total DNA extraction from isolates
of S.mutans SMP2 BY agarose gel electrophoresis (with agarose concentration
(0.8%),voltage 5volt/cm,during 1.5hr)

Lane 1 : plasmid profile lysis by SET
Lane 2 : plasmid profile lysis by sonication (8 min)

Lane 3 : plasmid profile lysis by sonication (10 min)

Lane 4 and 5 : plasmid profile lysis by sonication (12 min)

Lane 6 : plasmid profile lysis by lysozyme

Bacterial Conjugation

The bacterial conjugation was carried
out in order to detect the role of
plasmids in transferring of biofilm
production as well as drug resistance.

one biofilm producing isolates ( SMP2
) used which harbor more than one
plasmid band, this isolate was
considered as donor cell ( resistant to
vancomycin ) and the isolate
SMH11(resistant to cefotaxim) as
recipient cell.
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Results revealed that the conjugation
between the SMH11 and SMP2 isolate
was not successful. The conjugation
frequency for these transconjugants
was relatively very low.

The transconjugants did not
expressed their antibiotic resistance
because they were not able to grow in
selective medium containing
cefotaxim ( at final concentration of 30
pMg/ml) and vancomycin (at final
concentration of 30ug/ml) and not
acquisition of resistance to antibiotics
in recipient cell .
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ABSTRACT

Thalassemia is a global public health problem. The present study aims to investigate
the potential of Fourier Transform Infrared (FTIR) spectroscopy as a fast tool in the
diagnosis and screening of purity DNA from whole blood of patients with a and (3
thalassemia. Twenty three patients with a and B-thalassemia were studied and
compared to twelve healthy individuals. DNA was extracted from whole blood pool of
control and patients, then it was purified using spin column of (1x6 cm) of Sephadex
G-25. The FTIR results indicated presences of differences in vibration bands
between a and [(-thalassemias, these were : disappearance of vibration bands of
streching (CH;), and streching (C=0), in B-thalassemias. While disappearance of
vibration band of binding (C-H) phenyl was observed in a-thalassemia. These finding
could help understand possibility of FTIR to screening and diagnosis DNA
thalassemia.

Key words: thalassemia , DNA , purification , FTIR , spectroscopy
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INTRODUCTION

Thalassemia is a global public health
problem (1). It is a hereditary anemia
resulting from defects in hemoglobin
production (2). Structural hemoglobin
(Hb) variants typically are based on a
point mutation in globin gene that
produce a single amino acid
substitution in a globin chain
(3).Thalassemia results from
quantitative reductions in globin chain
deletion or from mutation that
adversely affect the transcription or

stability of MRNA
products(3).Depending on  which
globin chain is ineffectively
synthesized, thalassemia are
classified into two types : a

thalassemia and 3 thalassemia(4),(5).
The two types of thalassemia can be
diagnosed by special NA testing, the
most common methods used for Hb
A2 determination are elution after
electrophoresis , micrography on DE-
52 and HPLC(6).1t should be pointed
out that ,even if there are definite
elution times of the peaks at HPLC or
specific positions of the bands at
electrophoresis , the precise
identification of an hemoglobin variant
must be performed by more complex
methods and definitely by DNA
analysis of a and 3 globin genes(6).
Infrared(IR) spectroscopy has become
an ideal complementary analytical toll
to diagnose various common
hematological disorders, IR
spectroscopic based techniques can
be used to analyze DNA alteration ,
secondary structural changes in
proteins , and to profile cellular lipids
(7).

The aim of this study was to
investigate the potential of Fourier
Transform Infrared(FTIR)
spectroscopy as a fast tool in the
diagnosis and screening of a and
thalassemia.

MATERIALS AND METHODS

Subject: the present study includes
(23) patients with thalassemia (11: a
thalassemia and 12: B thalassemia)
were attending Ibn-Albaladi hospital in
Baghdad city. As a control 12 healthy

individuals were included in this study.

Samples: Blood samples into EDTA
tubes(2ml) were taken from healthy
donors and patients with thalassemia
a and B, and stored at -20 until being
used.

Methods

DNA Extraction: DNA was extracted
from whole blood using buffer A(Tris
hydrochloride, sucrose, and triton x-
100), buffer B [Tris hydrochloride,
EDTA, urea, and sodium dodecyl
sulfate(SDS)],and buffer C (Tris
hydrochloride and EDTA) with two
types of solvents depending on
methods of (8).

DNA Purification: A spin column of
(1%x6 cm) of Sephadex G-25 was used
for purification of extracted DNA from
whole blood of control and patients
with  thalassemia depending on
methods (8).

FTIR Spectrum: The FTIR spectra of
DNA in pre and propurification of
control and patients with thalassemia a
and B were studied on Shimadzu
Fourier Transform Infrared
Spectrophotometer (FTIR-8400S).
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RESULTS AND DISCUSSION

The DNA was extracted from whole
blood of control and patients with
thalassemia a and B by mixed 5 ml of
pool whole blood with lysis buffer to
lyse the cells then the fraction was
suspended in a buffer containing
strong protein denaturating agent SDS
and urea. The dissociated DNA was
extracted twice with phenol/chloroform
to remove most of the proteins. The
purification of DNA from the crude
extract was achieved using Sephadex
G-25 column to remove the
contaminating proteins. The
concentrations of DNA were
determined by measuring the
absorbance (A) at 260 nm, also the
A260/A280 ratios were determined to
check for protein contamination (Table

1).

Table (1): Purity and yield of DNA
purification from whole blood of control
and patients with thalassemia

A280(n Yield
m) A260/A  (ug/
280 ml)

Control 1.2455 0.7158 1.74 249
09

C(-
thalasse 1.2427 0.6747 1.84 248
mia 35

thalasse 1.3796 0.6925 1.99 275
mia 85

The DNA  concentrations  and
absorbance ratios represent the
average values calculated for 12 ml
blood samples from the same blood
pool, extracted in a single run (9).

The results of the present study
indicated that the purity of DNA of
control , o-thalassemia ,and -
thalassemia were 1.74,1.84, and 1.99
respectively. These results were in
agreement with the general rule that
any preparation of DNA with an
A260/A280 greater than approximately

1.7 is called pure(10), (11).Also these
results were in agreement with the
results obtained by (8) who isolated
DNA from whole blood of myocardial
infarction patients for studies on the
apolipoprotein B gene.

The definitive diagnosis of some
hemoglobinopathies and thalassemia
that involve combinations of genetic
defects may require DNA analysis(12).
From a molecular and biochemical
perspectives, IR spectroscopy has
been explored for hemoglobin
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reactions and structures
(13).Meanwhile the scope of IR
spectroscopy has been extended to
the study of clinically relevant proteins
leukemia cells from healthy
lymphocytes  detection of  drug
resistant cell populations in leukemia
patients(14) and monitoring of glucose
fluctuations in diabetic patients(15).
Liu et.al. reported that the IR spectra
revealed changes in the secondary
structures of hemoglobin from beta
thalassemia patients compared with
that from control(16).

Fourier transform infrared
spectroscopy was used in the present
study to investigate it as a fast tool in
the diagnosis and screening of DNA
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Figure (1): FTIR spectrum of impurity DNA of control group.
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Figure( 2): FTIR spectrum of impurity DNA of of a-thalassemia patients

No differences in FTIR spectra were observed of impurity DNA of control (Figure 1)
compared with those of a-thalassemia (Figure 2) and B-thalassemia (Figure3), while
the FTIR spectra of purity DNA of control (Figure 4), a-thalassemia (Figure5) and [3-
thalassemia (Figure 6) indicated presence of differences in vibrations as shown in
(Table 2).
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Figure( 6): FTIR spectrum of impurity DNA of B-thalassemia patients

Table (2): FTIR spectra data of DNA control and thalassemia patients

Group O-H N-H CH, C=0 C-0-C C-O C-H phenyl
str.cm™ str.cm™ str.cm™ str.cm™ str.cm™ str.cm™ bend.cm™
Control 3437 3350 2852 1666 1157 1058 783
1624 2924
a-thalassemia 3350 3350 2939 1666 — — —
1627
1592
B-thalassemia 3441 3421 — — — — 667
1636

FTIR spectrum of purity DNA from
whole blood of control group shown
characteristic features: band at 3437
cm™, 3350 cm™ and 1624 cm™, 2924
cm™, 1666 cm™, 1157 cm™,1058 cm™,
and 783 cm™ attributed to streching
(O-H) , streching(N-
H),streching(CH.),streching(C=0),

streching (C-O-C), streching (C-O)
,and binding (C-H)phenyl respectively.
In compared to the FTIR spectrum of
purity DNA from whole blood of a-
thalassemia , it have been observed

disappearance of vibration bands of
streching (C=0),streching(C-O-C), and
binding (C-H)phenyl. Meanwhile the
FTIR spectrum of purity DNA from
whole blood of B-thalassemia
compared with that of the control
shown disappearance vibration bands
of streching (CH;), streching (C=0),
streching(C-0O-C) ,and streching(C-O) .
Several differences of vibration bands
of FTIR spectra were observed in the
present study between a and -
thalassemias, these were
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disappearance of vibration bands of
streching (CH.), and streching (C=0).
On the other hand, disappearance of
vibration band of binding (C-H) phenyl
was observed in spectrum of purity
DNA of a-thalassemia. These findings
could help understanding the possible
mechanism  for  screening and
diagnosis thalassemia. These results
were in agreement with the results
obtained by (17) who demonstrated
the possibility screening of (-
thalassemia by FTIR (17). On the
other hand, (18) reported that FTIR
can be used to measure differences in
protein structure which related to
biological control mechanisms(18).
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ABSTRACT

A Pseudomonas strain, designated SP9, was isolated from clinical specimens and
identified as Pseudomonas aeruginosa based on morphology; conventional
biochemical and physiologic tests. One antimicrobial substances produced by this
strain proved to be phenazine bio-product, based on TLC, HPLC and IR. For purpose
of studying of the antimicrobial activity, gel filtration was employed in the purification
of phenazine. The bio-product is effective against Bacillus subtillus, Staphylococcus
aureus, Staphylococcus epidermidis , Escherichia coli and Salmonella typhi and
Candida albicans.

Key words: Phenazine, isolation, characterization, Pseudomonas aeruginosa.
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INTRODUCTION

Pseudomonas  aeruginosa is a
Gram negative bacteria that cause
both acute and chronic diseases in
susceptible patients population (1).
Pseudomonas aeruginosa secrets
numerous proteins and secondary
metabolites, with many biological
effects against pathogens which
cause these diseases (20).
Phenazine have been known as a
groups of the most important
metabolic products which
produced by Pseudomonas
aeruginosa (3). More than 100
different phenazines structural
derivatives have been identified in
nature, and over 6000 compounds
that contain phenazine as a central
moiety have been synthesized (4).
These secondary metabolites are
produced by a variety of bacteria,
especially Pseudomonads and
have been studied intensively
virulence (5). Perhaps the most
studied phenazine is pyocyanin
which produced by Pseudomonas
aeruginosa. Pyocyanin was
isolated  originally from  patient
wounds and subsequently
demonstrated to be associated
with infections caused by
Pseudomonas aeruginosa. The
presence is associated with high
morbidity and mortality in Immune
- compromized patients such as
cystic fibrosis (6),(7). Phenazines
are associated with  antitumor
activities (4), 8). Cells that are
activity respiring, such as tumor
cells, appear to be more

susceptible to respiratory
interference caused by phenazine
compounds. Also, phenazine

derivatives known to interfere with
topoisomerase | and |l activities in
eukaryotic  cells. Cancer cells,
having high levels of both
topoisomerases, are more
susceptible to this interference.
For example, active proliferation of
human lymphocytes was inhibited
by pyocyanin (9). The

development of synthetic
anticancer  phenazine  derivatives
is an ongoing area of research
aimed at combining known
phenazine biological activities with
increased  target  specificity to
words cancer  cells (10),(11).
Phenazine compounds can be
used to obtain board spectrum of
antibiotic activity toward bacteria,
fungi, and animal tissues (8).
Phenazine derivatives were also
chosen to reduce the wuse of
chemical pesticides in agriculture
(12). The studies showed that
phenazine compounds also have

antimicrobial activity against
strains of Bacillus subtilis, Candida
albicans, Enterobacter

aeruogenes, and Escherichia coli.
Phenazine also owing  activity
against Mycobacterium
tuberculosis (13) and some plant
pathogenic bacteria such as
Erwinia carotovora and Ralstonia
solanacearum (14).

The objectives of the present work
is to isolation and identification of
phenazines produced by
Pseudomonas aeruginosa and
study their activity against different
microorganism.

MATERIALS AND METHODS

Production of phenazine product

Ps. aeruginosa were isolated by using
cetrimaid agar. Cultures of Ps.
aeruginosa were grown on King's A
medium at 37°C for 11 days. 1ml of
the suspension used to inoculate
100mlI of Modification of Pseudomonas
P medium (PsP) The composition of
the modified medium is as follows: DL-
alanin 2 g, Sodium citrate 10 g,
Potassium sulfate 8.6 g, Potassium
chloride 1.4 g, Magnesium sulfate 1.4
g, Dipotassium hydrophosphate 5 g.
(15). All components were added to 1
liter of distilled water. pH was adjusted
to 7.2-7.3 and sterilized by filtration
through Millipore filters 0.45um. The
medium suspended as 100ml in a
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250ml Erlyenmeyer flask, incubated at
37°C on rotary shaker at 110 rpm for 3
days.

Bacterial strains

Bacillus subtillus, Candida albicans,
Escherichia coli, Klebsiella spp.,

Pseudomonas aeruginosa,
Staphylococcus aureus,
Staphylococcus  epidermidis  and

Salmonella typhi, were obtained from
Baghdad university /college  of
science/ biotechnology department.

Standardization of Phenazine

Maximum absorbance of phenazine
(sigma, U.S.A.) was determined by
scanning of wavelength using UV
scanning spectrophotometer.
Chloroform was used as reference
sample. Different concentration of
phenazine were used (50, 100 , 200,
300, 400, 500, 600, 700, 800, 900,
1000 pg/ml) for recording absorbance
at 375 nm.

Measurement of
concentration

pigment

Dark — blue chloroform extract was
measured by UV-spectrophotometic
analysis at 690 nm. Pure chloroform
was used as blank. Calculate of
pyocyanin concentration was carried
out as described by: (16)

The result multiple with molecular
weight of pyocyanin (210.2) and the
value in pg/ml (17).

Luminary density of

pyocyanin suspension =Pigment

in wave length 690 nm  concentration
4.3 x 106

Extraction of phenazine

Ps. aeruginosa isolate (SP9) was
grown at 37 °C in PsP medium. The

cultures were incubation in rotary
shaker at 110 rpm for 3 days.
Phenazine product was extracted
employing the method described by
Chancey et al and Kumaresan et al
(18, 19). Five milliliters of each culture
was centrifuged (5000 rpm) for 30
minutes, and the supernatant was
acidified (pH 2) with concentrated HCI.
Then 5 ml of benzene was added.

Samples were mixed for 1 hour and
centrifuged. Four milliliters of the
benzene layer was decanted and dried
under air. Samples were resuspended
in 1 ml of 0.1 N NaOH, and the
absorbance at 375 nm was
determined.

Thin layer chromatographic method
(TLC)

The technige of TLC was used as
described by (20) with the some
modification. The sheet of silica gel
60f-254, was wused for analyzing
samples. Slotting line was marked 1
cm from bottom edge of the plate. A
liquid of standard phenazine and
sample dissolved in chloroform were
spotted the plate was left few minutes
to dry in dark condition before
development. The TLC plates were
developed in chloroform-methanol (9:1
v/v), until the solvent front reached a
mark distance from the spotting line.
The plate was removed and left to dry.
The plate examined under UV light
and calculated Rf values.

High performance liquid
chromatography (HPLC)

Analysis was performed with a
Shimadzu LC-2010 AHT liquid
chromatography  (Japan) with
Reodyne 7125, 20yl injector, a
Shimdzu SPD-2010 A UV-visible
detector set at 375 nm and the column
used (250x4.6 mm) C18, 5 um particle
size was used. The mobile phase was
100% acetonenitrile (CAN). The flow
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rate was 0.5 ml.min". The column
temperature was maintained at 30 °C.

Identification of phenazine
compounds by Infra Red (IR)

IR spectra of phenazine separated
from isolate (SP9) culture was carried
out by using FTIR spectrometer,
Shimadzu (Japan) and compared with
standard phenazine s described by
Aunchalee, et al. (14).

Gel filtration chromatography

3 ml of crude phenazine was loaded
into the, which packaged by sephadex
G25, column. Then the column eluted
with Tris buffer (0.01M with pH 7.5
contain 0.1% of Triton X100 and
0.25M sodium chloride). At flow rate of
1 ml/ 3min. In eluted fractions were
detection of phenazine was carried out
by employing UV-visible
spectrophotometer at a wave length of
375 nm. Results were plotted as
optical density and fraction number.

Biological activity of phenazine
antibiotic

RESULTS AND DISCUSSION

Identification of the isolates

The isolates were identified as
Pseudomonas  aeruginosa using
cultural and biochemical tests along
with their ability to produce pyocyanin
pigment .The testes were compared
with schematic diagram proposed by
Holt et al (21). Isolate SP9 was
selected as the highest producer
among other strains. The strain
produce as much as 0.174 mg/ml.

Separation and Identification of
phenazine from cultural medium

Separation and Identification of
phenazine from cultural medium was
carried as described in the material
and methods. TLC was carried out
using the solvent system chloroform:
methanol (9:1 v/v) (see materials and
methods). A band 2 with Rf 0.71 was
identified as phenazine product (Fig
1). Biological activity when tested
using ( 22).

7 .\

Determination of phenazine activity Bandl Band 2
was done by using paper disk method: s;;‘;gz;? sample

Filter paper (watman) discs 5.5 mm in
diameter are prepared beforehand and
sterilized by autoclave at 121°C for 15
min, then sterile paper disk was taken
using forceps, and dipped in certain
concentration of phenazine (50, 100
and 200 pg/ml) and placed on the
surface of Moller-Hinten agar that
incubated with certain microorganism. Figure (1): Identification of phenazine
Then the plates incubated for 24 hour by TLC

in 37°C. The inhibition zone around

the disk was measured.

-\.l.-—ll-ul'



International Journal for Sciences and Technology Vol. 6 No. 4, December 2011 79

Identification of pheazine by HPLC

A typical separation of phenazine was
carried using HPLC system.

The presence of three peaks with a
retention time of; 7.82 min, 7.95min,
8.3min in comparison with standard
phenazine ( retention time of 7.9 min)
were obtained. These results agree
with that of Chang and Blackwood
(27). The authors demonstrated the
ability of Pseudomonas aeruginosa to
produced many phenazine derivatives
beside pyocyanin. Other workers
reported that, strains of Pseudomonas
aeruginosa can produce a variety of
redox-active phenazine compounds
included pyocyanin, phenazine-1-
carboxylic acid (PCA), 1- hydroxy
phenazine (1-OH-PHZ), and
phenazine-1-carboxamide (PCN) (23,
24). Chin-A-Woeng et al (12)
indicated that the approximate
concentration of phenazine was
calculated from figure 2 as 281ug/ml in
comparison with

standard curve of phenazine product.

Identification of pheazine by IR

Further confirmation and identification
of the metabolite separated from
culture of SP9 was carried by IR. The
spectrum shown in (Fig 3) indicate the
presence of phenazine as shown in
(Table 1). These results agree with
that of Makarand etal (13).

Purification of phenazine by Gel
filtration

Purification of phenazine was carried
out by using gel filtration (sephadex
G25) (25). The results of elution were
shown in Figure 4. The eluents
showed antimicrobial activity were
pooled and concentration of phenazine
was measured as descriped in the
material and methods. The
concentration of the phenazine was
approximately 200 pg/ml.

Antimicrobial activity of phenazine
product

Different concentrations of phenazine
product were employed (50, 100 and
200 ug/ml) and tested against the
following  microorganisms: Bacillus
subtillus, Staphylococcus aureus and
Staphylococcus epidermidis,
Escherichia coli, Klebsella spp.,
Salmonella typhi, Pseudomonas
aeruginosa and Candida albicans.
Results of the test is presented in
Figure 6. phenazine product was
active against all organisms except
Pseudomonas aeruginosa and
Klebsiella spp. The MIC of purified
phenazine was found to be 200pg/ml.
This concentration was more effective
against Staphylococcus aureus and
Staphylococcus  epidermidis  than
Escherichia coli and Salmonella typhi.

Also antimicrobial activity against
Candida albicans is more stronger
than Escherichia coli and Salmonella
typhi (26)

These results are in agreement with
that results of (13). However others
demonstrated that the activity of
phenazine antibioties are
concentration dependence (27).
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Table (1): Absorbation bands of FTIR for cycle compounds of phenazine antibiotic

C-H _ Cc=C _ . ipC-H | oop C-H
compounds | H-O aromatic C=N aromatic ¢=0 c-o C-N ip O-H aromatic | aromatic
:r:::gzalr:e 3475.73 | 3059.10 | 1627.90 | 1554.63 | 1469.76 | 1323.17 | 1284.59 | 1207.44 856.39 748.38
Sample 347573 | 2958.80 | 1635.64 | 1558.48 | 1458.18 | 1361.74 | 1211.30 | 1184.29 852.54 744.52

a

Figure (2): identification of phenazine by HPLC. a- standard phenazine.
phenazine separation from SP9 isolate

‘‘‘‘‘‘

------

b- Sample of extract
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Fig (5): Antimicrobial activity of phenazine extraction from
SP9 against positive and negative bacteria and yeast



International Journal for Sciences and Technology Vol. 6 No. 4, December 2011 83

REFERENCES

1. Wilson R., Dowling R. and
Jackson A. (1996) The effects of
bacterial products on air way cells and
their function.
Am.J.Respir.Crit.Care.Med 154:197-
201.

2. Genevieve G., Sharief B.,
Sebastien R., Tjeerd V., Ben J. and
Guigo V. (2006) Pip a novel activator
of phenazine biosynthesis in
Pseudomonas chlororaphis. J. bactriol.
188:8283-8293.

3. Collee J., Fraser A., Marmion
B. and Simmons A. (1996)
Pseudomonas ,Stenotophanas,
Burkholdria. practical medical
microbiology. 14" ed.

4. Mavrodi D., Blankenfeldt W.,
Thomashow L. and Mental M. (2006)
Phenazine compounds in fluorescent
Pseudomonas spp. Biosynthesis and
regulation. Annual review of
phytopathology 44:417-445.

5. Leland S. and Elizabeth A. (2010)
Metabolism and function of phenazines
in bacteria: impacts on the behaior of
bacteria in the environment and
biotechnology process. Appl. Microbiol.
Biotechnol. 86:1659-1670.

6. Courtney JM.; Bradley J.,
McCaughan J., O'Connor TM., Shortt
C., Bredin CP., Bradbury |. and Elborn
JS. (2007) predictors of mortality in
adults with cystic fibrosis. Pediatric
pulmonology 42:525-532.

7. Murray TS., Egan M. and
Kazmierczak BI. (2007) Pseudomonas
aeruginosa chronic colonization in
cystic fibrosis patient. Current opinion
in pediatrics 19:83-88.

8. Laursen J. and Nielson J. (2004)
Phenazine  natural:  biosynthesis,
synthetic analogues and biological
activity. Chem. Rev. 104: 1663-1685.
9. Sorensen R., Klinger J., Cash H.,
Chase P. and Dearborn D. (1983) In
vitro inhibition of  lymphocyte
proliferation by Pseudomonas

aeruginosa PAO1. Infec. and imm.
74:1673-1682.

10. Nakaike S., Yamagish T., Nanaumi
K., Otomo S. and Tsukagoshi S.
(2005) Cell-killing activity and kinetic
analysis of a noval antitumor
compound NC-190, a
Benzo[a]phenazine derivative. Cancer
sci. 83:402-4009.

11. Hari N., Moorthy N., Karthikeyan
C. and Trivedi P. (2009) Endogenous
nitric oxide protects bacteria against a
wide spectrum of antibiotics. Sci.
325:1380-1384.

12. Chin-A-Woeng TFC., Bloembery
GV. and Lugtenbery BJJ. (2003)
phenazines and their role in biocontrol
by Pseudomonas aeruginosa. New
phytol. 157: 503-523.

13. Makarand R., Prashant DS.,
Bhushan L. and Sudhir B. (2007)
Detection, isolation and identification
of phenazine -1-carboxylic acid
produced by biocontrol strains of
Pseudomonas aeruginosa. J. Sci.
indust.l res. 66:627-631.

14. Aunchalee N., Sukanya A.,
Chanokporn P., Paweena P., Saksit C.
and Chalerm R. (2009) Synthetic,
isolation of phenazine derivatives and
their antimicrobial activities. Walailak.
J.Sci. Tech. 6(1):78-91.

15. Ralph C. (1973) Studies on
pigment production by Pseudomonas
aeruginosa. A thesis of master.
College of science. Taxas Tech
university.

16. Frank LH. and DeMoss RD.
(1959) On the Dbiosynthesis of
pyocyanin. J.Bacteriol. 77:776-782.

17. Al-Mahmdy L R. (2003). Isolation
and identification of Pseudomonas
aeruginosa wih the possibility of
hypothetical map for its movement
among the various sources. M.S.C
thesis, College of science, Al-
Mustansiriya university.

18. Chancey ST.,Wood DW.

and Pierson Il L S . (1999) Two
component transcriptional regulation of
N — Acyl — homoserine lactone
production in Pseudomonas
aureofaciens . Appl. Environ .Microbiol
.65(6) :2294 — 2299.



International Journal for Sciences and Technology Vol. 6 No. 4, December 2011 84

19. Kumaresan K.,Subramanian M.,
Vaithiyanathan S., Sevagaperumal N.,
Gopal C. and Dilantha F. (2005) Broad
spectrum action of phenazine against
active and dormant structures of
fungal pathogens and root knot
nematode. Archives of Phytopathology
and Plant Protection 38(1): 69 — 76.
20. Gerene M., Shankar S., Krzysztof
J., Yunxia O., George T. and Bradley
E. (2003) Phenazine-1-carboxylic acid,
a secondary metabolite of
Pseudomonas  aeruginosa, alters
expression of immunomodulatory
proteins by human air way epithelial
cells. Am. J. Physiol. Lung cell Mol.
Physiol. 285:584-592.

21. Holt JG., Krieg NR., Sneath PH.,
Staley JT. and Wiliam ST. (1994)
Bergy,s Manual of Determinative
Bacteriology. 9th edition.William and
Wilkins Co. Baltimore. London.

22. Al-Tmemei MB. (2000) Isolation
and identification of phenazine
antibiotic produced by Pseudomonas
aeruginosa. A thesis of master-
college of science-Al-Nahreen
university.

23. Budzikiewicz H. (1993) Secondary
metabolites  from fluorescent
Pseudomonads. FEMS Microbiol. Rev.
104: 209-228.

24. Smirnov V. and Kiprianova E.
(1990) Bacteria of Pseudomonas
genus. Naukova Dumka. Kiev. USSR.
100-111.

25. Leisinger T., and Margraff R.
(1979) Secondary metabolites of the
fluorescent pseudomonads. Microbiol.
Rev. 43:422-442.

26. Stephen S., Baron E., and John J.
(1981) Antibiotic action of pyocyanine
antimicrobial agent and chemotherapy.
20(5): 814-820

27. Chang P. and Blackwood A.
(1969) Simutaneous production of
three phenazine pigments by
Pseudomonas aeruginosa. Can. J.
Microbiol. 15:439-444.



International Journal for Sciences and Technology Vol. 6 No. 4, December 2011 85

Few factors affecting the buoyancy and release of
theophylline anhydrous from hydrodynamically balanced

delivery system
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ABSTRACT

This study was carried out to find the effect of different polymers which are low grade
of hydroxyl propyl methyl cellulose, (HPMC), sodium carboxy methyl cellulose
(NaCMC), pectine , methyl cellulose (MC) and the high grade of hydroxyl propyl
methyl cellulose and different amounts of these polymers on the release of
theophylline using hydrodynamically balanced system as floating sustained release
drug delivery system. The effect of these polymers on the lag time was studied and
all the polymers gave a lag time less than 1 minute except methyl cellulose gave a
longer time and changing the amount of sodium bicarbonate had impact the lag time
and as the amount of sodium bicarbonate increased the lag time decreased and
increasing the polymer amount led to decrease the lag time.

In all formulas, the polymer contents have been changed from 100 to 150 and 200
mg and just sodium carboxy methyl cellulose gave a significant effect as a retardant.
High grade of HPMC gave highly significant effect in comparison with other polymers.
The combination of carbomer with NaCMC also showed significant effect on the
release of theophylline.

These findings are suggesting a promising hydrodynamically balanced delivery
system for theophylline as a sustained release dosage form.
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INTRODUCTION

Rapid and unpredictable
gastrointestinal transit could result in
incomplete drug release from the
device above the absorption zone
leading to diminished efficacy of the
administered dose (1). Gastroretentive
systems can remain in the gastric
region for several hours and hence
can significantly prolong the gastric
residence time of drugs. Prolonged
gastric retention improves
bioavailability, reduces drug waste,
and improves solubility for drugs that
are less soluble in a high pH
environment of small intestine (2). It
has applications also for local drug
delivery to the stomach and proximal
small intestine (3). Therefore, different
approaches have been proposed to
retain the dosage form in the stomach.
Those approaches include the use of
high density dosage form (4);
concomitant administration of drugs or
excipients, which slows the motility of
stomach (5); using bioadhesive or
mucoadhesive dosage form (6). But
the simplest and possibly the most
elegant way to improve drug
absorption is to hold a drug delivery
system above the absorption window,
because most absorption windows are
located in the proximal small intestine
(duodenum) and the most effective
strategy will be to hold the formulation
in the stomach. When a drug is
formulated with gel forming
hydrocolloid and carbon dioxide
generating agents, it swells in the
gastric fluid as it gets contact with the
aqueous medium. Formation of CO2
and entrapment of that gas into the
polymeric gel causes swelling of the
dosage form resulting a bulk density
less than 1. It then remains buoyant in
the gastric fluid, resulting a prolonged
gastric residence time. This floating
dosage form is well known as a
Hydrodynamically Balanced System
(HBS) (7).

Theophylline is the most common
orally administered bronchodilator. It is
the standard drug substance for the
treatment of bronchial asthma, chronic
obstructive airway disease, status
asthmatic's, bronchial emphysemas
and shortness of breath caused by
right heart failure due to obstructive
pulmonary disease (8). Peak serum
theophylline concentration occurs 1-2
h after ingestion of liquid preparations,
capsules and uncoated tablets and
between 4 to 12 hrs. after ingestion of
sustained release preparations.
Optimum serum theophylline
concentration ranges from 10-20 ug
/ml (9-13).

The aim of the present study was to
prepare and characterize extended-
release floating theophylline matrix
tablets using many hydrophilic
cellulose derivatives such as low and
high grade of hydroxy propyl methyl
cellulose, sodium carboxy methyl
cellulose, pectin, methyl cellulose.
Investigations showed the effect of
types and amount of different
polymers on the buoyancy (lag time
and floating period) and release (rate
and mechanism) of theophylline from
the prepared tablets. The study also
involved the effect of carbomer
amount (as a retardant agent) on the
release of theophylline from the
selected formula. The effect of sodium
bicarbonate concentrations on the
buoyancy of the prepared floating
tablet is also studied. The results were
evaluated by Kors mayer peppas
equation to propose the mechanism.
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MATERIALS AND METHODS

Materials:

Theophylline was a gift from AL —
Hukamaa drug industry ( Mosul-Iraq)
while all the polymers were purchased
(high and low grade HPMC Seppic
Japan), (carboxy methyl cellulose and
methyl cellulose by BDH chemical
LTD.Pool England),( Carbomer 940
by Goodrich, U.S.A.) (pectin from SDI
—Samarra drug industry-Samarra-

Iraq).

Methods:

Preparation of floating tablets of
theophylline

The active ingredient (100 mg) and
other excipients (sodium
bicarbonate,PVP, magnesium stearte
in addition to avicel pH 101 to keep the
weight of final tablets within certain
limits)were accurately weighted
according to the formulations in table
1. Particular attention has been given
to ensure thorough mixing and phase
homogenization. ©The  appropriate
amounts of the mixture were
accurately weighted in an electronic
balance for the preparation of each
tablet and finally compressed using 9
mm flat face punch aTDP-single punch
tablet machine(Shanghai  TainHe
Pharmaceutical machinery Co. Itd)
using direct compression method and
the hardness of all tablets are fixed at
5 ton\cm?®. Before compression, the
surfaces of the die and punch were
lubricated with magnesium stearate.
All the preparations were stored in
airtight containers at room
temperature.

Determination of in vitro floating lag
time

The in vitro buoyancy was determined
by floating lag time, according to the

method described by Rosa and
coworkers (1994). The tablets were
placed in a 100 ml beaker containing
0.1N HCI. The media was kept in a
stagnant condition and the
temperature was maintained at 37°C.
The time required for the tablet to rise
to the surface and float was
determined as floating lag time (14).

Effect of types and amount of
polymers:

Different types of polymers; low grade
of hydroxyl propyl methyl cellulose
(HPMC), sodium carboxy methyl
cellulose(NaCMC), pectine , methyl
cellulose (MC) and the high grade of
hydroxyl propyl methyl cellulose were
used. Each polymer used in different
amount 100 mg, 150 mg and 200 mg
to study their effect on the buoyancy (
lag time ), floating period and drug
release (formula 1 to formula 15).

Effect of sodium bicarbonate on lag
time

Sodium bicarbonate amount has been
changed from 25 mg in the selected
formula 10 to 50 mg and 75 mg in
formulas 16 and 17 respectively.

Effect of carbomer as a retardant

Carbomer was added as a retardant
with different amounts 19 mg and 28.5
mg per tablet as in formulas 18 and 19
respectively.

Dissolution study

The release of theophylline from
floating tablets was determined by
using Dissolution Tester USP XXII in
paddle method. The dissolution test
was performed using 900ml 0.1N HCI
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solution at 37°C + 0.5°C temperature
and at 50 rpm. At 15, 30 minutes and
at every 1 hour interval samples of 5ml
were withdrawn from the dissolution
medium and that amount was replaced
with fresh medium to maintain the
volume constant till the end of
experiment period (8 hours). The
samples were filtered and diluted to a
suitable concentration with 0.1 N HCI
solution. Absorbance of theophylline
was measured at 273nm using a UV-

165-OPC spectrophotometer
(Shimadzu, Japan). Cumulative
percentage  drug release  was
calculated.

Kinetic modeling of drug release

To study and characterize the drug
release mechanisms from formulas,
the Korsmeyer —Peppas model was
applied:

M/ Moo=k x t"

Where Mt is the amount of released
drug at time t, M~ is the overall
amount of the drug, k is the constant
incorporating structural and geometric
characteristics of the controlled
release device, and n is the release
exponent indicative of the drug release
mechanism. The rate constant k and
the diffusional exponent n can be
obtained from the intercept and the
slope of a plot of InM; / M.. versus In t
respectively.

When n <0.45 corresponds to a
Fickian diffusion, and if 0.45<n<0.89
corresponds to anomalous transport, n
= 0.89 indicates to a zero order or
case |l transport .Anomalous transport
is due generally to the swelling of the
system in the solvent before the
release takes place in addition to
polymer relaxation, while case Il
represents polymer relaxation (15),
(16), (17).

Statistical analysis

Student t-test was used to determine
the relation between 2 parameters.

RESULTS AND DISCUSSION

In vitro buoyancy study

Formulations were evaluated for in
vitro buoyancy and all formulations
had floating lag times below 1 minute
except formulas 10 and 11 where
methyl cellulose used and the lag time
increased to 4 and 5 minute and this
may be due that methyl cellulose does
not swell in stomach environment as
much as in the intestinal fluid (18).
Similar impact had gotten with
Metronidazole floating tablet using
methyl cellulose (19).

Floating lag time was reduced due to
increasing the amount of polymers as
shown in figure 1 and table 1, this may
be due to the fact that increasing the
amount of polymers caused rapid
formation as well as entrapment of
CO2 gas into the hydrophilic polymeric
gel which eventually resulted in
reduction of floating lag time. From the
above results formula 10 was selected
to evaluate the effect of sodium
bicarbonate in different amount. It was
found that increasing sodium
bicarbonate amount from 25 mg
(formula10) to 50 mg ( formula 16) and
75 mg (formula 17) led to decrease the
lag time clearly as shown in figure 8
and this may be due to formation of
large quantities of bubbles inside the
tablet.



Formula no.

Theophylline
anhydrous
Avicel PH

101
NaHCO3

P.V.P
Mg. stearte

HPMC, low
grade
NaCMC

pectine

Methyl
cellulose
HPMC high
grade
Carbomer
934
NaCMC
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100

100

Table (1) Composition of different formulations of floating tablets

Effect of type and amount of
polymers on release of theophylline
and floating period

Table (2) shows that changing in the
amount of the polymers were studied
from all the prepared formulas. This
effect was shown clearly in the figures
2,3,4,5 and 6.

The release of theophylline from all
prepared formulas is shown in table
(2) Effect of changing the amount of
polymers used is shown in figures 2-6.
The percent released of theophylline
was increased abruptly at the initial
level within first 30 minutes and this
may be due to the presence of soluble
component sodium bicarbonate in the
formulations resulting in increase in
drug release rate this possibly due to
the formation of channels which
stimulated water penetration into the
inner part of the matrix and thus
exposed of new surfaces of tablet
matrix to the dissolution medium (20).

The effect of increasing the amount of
low grade of HPMC as shown in figure

2 3 4 5 6 7 8 9
100 100 100 100 100 100 100 100
100 50 - 100 50 - 100 50 -
25 25 25 25 25 25 25 25 25
60 60 60 60 60 60 60 60 60
1 1 1 1 1 1 1 1
150 200 - -- - - - -
- - 100 150 200 - - -
- - - -- -- 100 150 200

10 11 12 13 14 15 16

100 100 100 100 100 100 100

100 50 - 100 50 - 75

25 25 25 25 25 25 50

60 60 60 60 60 60 60

200 - - -

150 200 -

-2 from 100, 150 to 200 in formulas
(1,2 and 3) led to decrease in
releasing theophylline 76.1%, 74%
and 67.9% respectively and it was not
significant (p>0.05) and their floating
periods were 5 hours while their
release stayed to the end of
experiment period, and this may be
due to that tablet was disintegrated to
small floating pieces with gel forming
as a small unit of the main tablet.

On the other hand increasing NaCMC
amount as shown in figure-3 (in
formulas 4,5 and 6) has a significant
affect(p< 0.05) on decreasing the
release of theophylline ( 80%, 53.6%
and 52.5%) respectively and the
floating periods were 6 hours to
formulas 4 and 5 while formula 6 was
7 hours their release stayed for the
end of experiment period. This is also
due to disintegration of the tablet to
small floating pieces with gel forming
as a small unit of the main tablet.

17

100

50

75

60

18

100

81

25
60

19

100

71.5

25
60

28.5

100
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Table (2): Floating lag time, period and release parameters of floating tablets of

theophylline
Formulas Lag time Floating % release Rate (In k) N
period
F1 1 sec 5 hours 76.1 4.24 0.034
F2 1 sec 5 hours 74 4.14 0.073
F3 1sec 5 hours 67.9 4.15 0.020
F4 25 sec 6 hours 80 4.23 0.063
F5 12 sec 6 hours 53.6 3.64 0.145
F6 6 sec 7 hours 52.5 3.69 0.131
F7 1 sec 2 hours 100 3.86 0.073
F8 1 sec 2 hours 100 3.82 0.054
F9 1 sec 2 hours 100 3.8 0.042
F10 5 min 4 hours 100 3.70 0.349
F11 4 min 5 hours 73 4.02 0.085
F12 30 sec 5 hours 70.5 4.04 0.094
F13 11 sec 8 hours 42 3.03 0.337
F14 5 sec 8 hours 39.4 2.44 0.631
F15 4 sec 8 hours 33.4 1.91 0.549
F16 Less than 1 2 hours 100 411 0.304
sec
F17 Less than 1 0.5 hours 100 T
sec
F18 10 sec 8 hours 51 3.65 0.125
F19 10 sec 8 hours 48.1 3.30 0.278
00
=F /j;g::t:m:‘;.
0
- = <5)
E W
S I =y
= 9] —4—foma 1
i = 0 —-fomula 2
Ewo 1 = 1 ‘ : : : formula 3
= 0 2 4 b 8 10
No. o _ oo fime in hours
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15 F16 F17 F18 F19 i .
he formias figure-2 Effect ofdifferent HPMC low grade concentration on
Figure -1- The difference in lag time between formulas the release of theophyline anhydrous
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and promoting floating period to 8
) hours (18). This finding was in
80 agreement with other researchers
= (21), ( 22), (23). The release after 8
=601 hours of floating was 42%, 39.4% and
Eig: 33.4% respectively as shown in figure-
§30 | —o—formula 4 6.
590 —s—formula 5
=101 formula 6
01
0 2 4 6 8 10 120
time in hours 2100 1 n
figure-3Effect of different NaCMC concentration on = 801
the release of theophylline anhydrous ® 60
= —+—formula7
( —s—formula 8
= 204
. . . | formula 9
Figure-4 shows the effect of increasing 02 ‘ ; ‘
pectin  amount which was not 0 2 4 6 8
significant (p>0.05) on the release of time in hours
IEZOI‘FI) Qgtl:l:; |or]1c ic;rl;rll ;tljsvv?e’rg acro]itignsgg figure-4 Effect of different Pec?in concentration on
for 2 hours then disintegration the release of theophylline anhydrous

happened and within 5 hours 100% of
the drug released. This possibly due to

the fact that pectine is completely

soluble in water and form a viscous 120

opalescent colloidal solution which 100 4

flows readily (18). 40 LH
Effect of increasing the amount of | -

methyl cellulose is shown in figure-5

% releasing drug

which was not significant (p>0.05) as —o—fomula 10
in formulas (10, 11 and 12). Floating —a—formula 12
period of formulas 10 was 4 hours and 5 2 4 6 g g fmuatt
after 6 hours disintegration happened ime in hours

to give 100% release of the drug while figure-5 Effect of different methyl cellulose

floating period of formulas 11 and 12 concentration on the release of theophylline

was 5 hours and they disintegrated to anhydrous

small floating pieces with slow down

release where 73% and 70.5% release

obtained after 8 hours of the run. o

Effect of high grade HPMC (formulas o35 |

13, 14 and 15) is not significant T3]

(p>0.05) on the release of the drug. In 3 §§

comparison to other polymers the 654 [

release has a highly significant (p< \12/ 4~ formula 13
0.01) effect on slowing down the 0! ‘ ‘ ‘ ‘ e
release of theophylline and this could 0 2 4 6 8 10

be due to that the hlgh.grade of HPMC figure-6 Effect o;"(;]ieff:‘rg‘r)llt";igh grade HPMC

has a greater Clarlty and fewer concentration on the release of theophylline
undispersed fibers which gives a anhydrous

prolong action of forming gel barrier
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In  corporation of carbomer as
retardant together with NaCMC led to
decrease the release from 80%
(formula 4) to 51% (formula 18) and
48% (formula 19) with floating period 8

hours as shown in figure -7.

1=}
S

o @
S o

FN
o

n
S

% releasing drug

o

—e—formula 4
—a—formula 18

formula 19

tablet touched the dissolution media
and this led to entrapment of CO2
bubbles in the tablet which is followed
by floating. On the other hand, the
formulas 14 and 15 showed non
fickian diffusion that means anamolous
transport which considered swelling of
the system in the solvent before the
release takes place in addition to
polymer relaxation that led to retarding
the release with increasing of the
concentration of high grade of HPMC.
Similar results were obtained for
diltiazem HCL from matrix tablet
containing HPMC (25).

0 2 4 6 8 10
time in hours
figure-7 Effect of different concentation of carbomer
on the release of theophylline anhydrous on
formula 4

The impact of carbomer was
significant (p<0.05) as a retardant and
delayed the release after 8 hours of
floating and this slow release may be
of possible rapid surface hydration,
which resulted in its swelling and the
consequent formation of a gel layer,
this layer slowly dissolved and eroded
away exposing a new gel layer and
this was going slower (led to slower
drug release) by increasing the
concentration of the polymer (24).

So, it is observed that incorporation of
carbomer causes better retardation of
theophylline release than increasing
amount of NaCMC in the formulas.

Kinetic study

All formulas as shown in figure 8 gave
a fickian diffusion according to
equation Korsmeyer-Peppas equation
where n values are less than 0.45
except formulas 14 and 15 which gave
more than 0.45, and this is a great
matching with a goal of
hydrodynamically balanced floating
formulation. Where, a gel barrier is
formed around the tablet and once the

120

=]
3

=)
3

S
S

% drug releasing
S

[ Y
S

—e—formula 10
—a—formula 16
formula 17

o

0 2 4 6 8 10
time in hours

Figure-8 Effect ofdifferent NaHCO3 concentration on the
release of theophylline anhydrous from formula 10

CONCLUSION

From the above results, it was found
that hydrodynamically balanced
system formulations for theophylline
showed that using high grade HPMC
gave a lag time less than one minute
and floating period 8 hours and slowed
the release to 33.4%. Also,
incorporation  of carbomer  with
NaCMC showed short lag time, long
floating period and retarding the
release of drug to 48%. This suggest
that the applications of
hydrodynamically balanced system
can be applied to obtain a promising
floating sustained release tablet of
theophylline.
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ABSTRACT

Thirty pus samples taken from wound infections were collected from Al-yarmook
hospital in Baghdad. Fifteen isolates [sw1-sw15]and were characterized as
staphylococcus aureus depending on the results of biochemical tests. Antibiotic
susceptibility to all isolates were determined towards different antibiotics
[vancomycin ,ciprofloxacin , gentamicin , cephalexin ,ceftazidium
ceftraxion,norfloxacin , naldixic acid ,metranidazol].The results showed that all
isolates were resistant to the antibiotics ,except(sw4,swbandsw6) which were
sensitive to vancomycin and the isolate [sw3]which was moderately resistant to it.
The glucan was used as immunomodulator and was given intraperitonially to three
groups of mice in three concentrations separately [0.5,1,1.5 ug / 0.1 ml of dextrose]
.The wound infection was induced in mice using the isolate sw3. The results showed
that the best healing was observed with the skin tissue section for group of mice
given 1 pug/0.1ml of glucan that is through the appearance of fibroblast cells and new
blood vessels in section.
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ABSTRACT

Two experiments were conducted . The First one is Laboratory and the second experiment in pots . The
aim of this study was to determine the more efficient strain of Rhizobium (R405 ,R417 , R450 , R467 ,
R483) in its ability to fix nitrogen and its relation with broad bean varieties (Spanish and local).After that
the identification tests were proceeded to prove the biological characteristics to these strains .

The laboratory experiment was conducted by using CRD design with three replications , and the pots
experiment was conducted by using RCBD design with three replications .

The laboratory experiment to study the effects of incubation periods (3 , 9, 15, 21) days on numeral
density of Rhizobia in soil at 28c .

The second experiment was conducted in aces at 2009 — 2010 Season in Agriculture College — AL —
Muthanna University and it proceeded by culturing seeds of each varieties in aces in Five inoculation
treatments with nitrogen adding treatments with nitrogen adding treatment of 100Kg .h'1(N1) and control
treatment(No) (Without inoculation and nitrogen adding) . Then calculation of several measures that
related to the broad bean and bacterial strains had been elone in to stages of plants growth (100 — 105
days) . In the end of season , number of pods . plant'1 was conducted the results were :

The density of nodule root bacteria was increased in forth incubation periods , and the higger density
was after 15days of incubation . strain R483 gave high average of number living cells . The inoculation
treatments gave high average in all measured parameters compared with non — inoculation treatment ,
and this relation was differing by straln of bacteria and variety of cultlvated plant . strain R483 gave hlgh
results in number of branch . plant , dry weight of shoot . plant , humber of nodules , dry weight of
nodules .

The interaction treatment (Strain R483x local variety) was gave higher average for branch . plant dry
weight of shoot . plant , number of nodules , dry weight of nodules and number of pods . plant . The
local variety was gave hlgher average for all parameter compared with Spanish variety .
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ABSTRACT

Date flakes have been manufactured in our laboratories form the paste of the dates,
which is rich in Dietary Fiber. The paste was first washed with water then treated with
small amounts of starch then Toasted. The final product consist of 80% Dietary fiber,
9.2% protein, 1.6% minerals, 1.1% reducing sugar, 6.1% moisture, and 2% starch.
This product could be used as a good breakfast meal with milk and sugar, also to
treat patients suffer from constipation.
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