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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
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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
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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
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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

with sodium deodecyl sulphate.
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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



International Journal for Sciences and Technology Vol. 6, No. 4, December 2011 50

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
resistan