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FORWARD

With well- established ambitious steps on continuing success way, IJST is coming for you all
today in its new issue of the seventh year 2012.

Year after year, IJST proves its strength and faithful belief in developing our scientific
communities among Arab World, especially in Iraq by giving an opportunitiy to all
researchers to present their fruitful achievements in main vital fields to let all world knows
that we are still the first leaders in civilized scientific life, despite all the unfortunate
situations or constraints.

It is my pleasure to welcome you and present you a new issue of our Journal, Volume 7, No.
2 (2012), the second 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 I hope you will find this collection of research articles useful and informative.
In this issue, I1JST is honored to welcome a new Editorial Board member, Dr. Abdullah Al-
Shebani from Al- Kufa University, who presented great efforts in evaluating researches and
gave the journal another prestigious dimension with his patiency and faithful attitudes
toward IJST. On behalf of the Editorial Board members and the Editorial Board secretary, |
present my deep thanking and appreciation for Dr. Abdulah.

Also, we present a special thanking for Dr. Atheer Al-Douri for his valuable endless support
and efforts regarding the publicity of the journal in Ira, and it is our pleasure to announce
that Dr. Atheer Al- Douri is the corresponding representative of IJST in Iraq.

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, I 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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Evaluation of Antioxidant, Antimitotic & Antimicrobial Activity of Urtica dioica

Leaf Extract

Hussein Qudha (1), Sundus H. Ahmed (1), Suhaila Nafiaa (2), Jinan Ali(3), Hussain A.
Hussain (1) & Mageed Hameed (1)

(1) Ministry of Science and Technology- Baghdad/ Iraq.(2) Erbil university, Erbil Higher education/
Iraq. (3) Ministry of Higher Education- Baghdad/ Iraq.

E -mail: hams_63@yahoo.com

ABSTRACT

In this study, leaf extracts from Urtica dioica. have been tested for antioxidant, antimitotic and
antibacterial activity. Allium cepa L. has been used for evaluating cytotoxicity. All extracts reduced the
number of roots , length and mitotic index. All extracts shows antimitotic activities but methanol
extract has found to be the most effective on reducing mitoses in root meristem cells. Methanol extract
has also found effective against Gram-positive bacteria & negative bacteria.

Key words: Urtica dioica, Antioxidant, Allium cepa L., Antibacterial, Antimitotic,
Cytotoxicity,Mitotic index.
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INTRODUCTION

Urtica dioica L. ( stinging nettle) is a plant
belong to the family Urticaceae. This herb is
widely used in medicine for improving certain
diseases such as diabet (1,2) rheumthy
pertension and allergic rhinitis (3) Lipid
peroxidation is an important deterioration
reaction in food during storage and processing.
It not only causes a loss in food quality but
also is believed to be associated with some
diseases such as carcinogenesis, mutagenesis,
ageing, and arteriosclerosis (4). The role of
active oxygen and free radicals in tissue
damage in such diseases, are becoming
increasingly  recognized (5). However,
antioxidant supplements or foods rich in
antioxidants may be used to help the human
body in reducing oxidative damage by free
radicals and active oxygen (6) Recently,
various phytochemicals and their effects on
health, especially the suppression of active
oxygen species by natural antioxidants from
teas, spices and herbs, have been intensively
studied (7). An important goal of this research
was to examine antioxidant , antimitotic and

antimicrobial activity of Urtica dioica leaf
extract.
MATERIALS AND METHODS

Free radical scavenger

The free radical scavenging ability of each of
the plant extracts against 1,1-diphenyl-1-2-
picrylhydrazyl (DPPH) free radical will be
evaluated according to the method of ( 8).

Antimitotic activity

Small onion bulbs are carefully unscaled and
cultivated on top of test tubes filled with the
leaf extracts. D.W was used as a control, and
for dilution leaf extracts. The test tubes were
kept in an incubator at 27°C and the test
samples were changed daily. After 72 h the
roots were counted and their lengths were
measured for each onion .bulb When the newly
emerged roots measured 2.0 — 3.0 cm, they
were fixed. The fixative was glacial acetic
acid/absolute alcohol (1/3 v/v). The root tips
were kept in the aceto alcohol solution for 24
h. After fixation, the slides were prepared for
examination or the roots were transferred
t0%70 ethyl-alcohol and stored in a
refrigerator. For examination, the root tips
were put into a watch glass where 9 drops of
aceto-orcein and 1 drop of IMHCI were added
and warmed over a flame of spirit lamp for
3min. These were kept at room temperature for
15- 30 min. After removing the root caps from
well stained root tips, 1 mm of the mitotic

zones were immersed in a drop of %45 acetic-
acid on a clean slide and squashed under a cover
glass. In order to spread the cells evenly on the
surface of the slide, squashing was accomplished
with a bouncing action by striking the cover glass
with a match stick. MI were expressed in terms
of divided cells / total cells. A statistical analysis
was performed on total cells.

Antibacterial activity

Test Microorganisms:

Pseudomonas aeruginosa,  Escherichia  coli,
Klebsiella  pneumoniae,  Proteus  vulgaris,
Staphylococcus aureus & Candida albicans
were used as test organisms.

Extract preparation: The dried and powdered
plant materials ten gram from dried sample. were
extracted in 100 ml solvent ( Methanol, Ethanol
& Water ) by kept on a rotary shaker for 24 h.
Then, it was filtered through Whatman No. 1
filter paper. The sample were further
concentrated to dryness under using a rotary
evaporator. It was dissolved in dimethyl sulfoxid
and stored at 4°C for further studies. All the
obtained extracts thus was injected into empty
sterilized antibiotic disc having a diameter of 6
mm in the amount of (20 pl). The controls which
only 20 ul of solvents were injected to the disc.
Streptomysin sulfate and Nystatin were used as
standard .Preparation of microbial cultures: The
bacterial strains were inoculated into nutrient
broth and yeast strain inoculated in to malt
extract broth for 24 and 48 h., respectivelly. In
the disc-diffusion method, sterile Mueller Hinton
agar for bacteria and Malt extract agar for yeast
were separately inoculated with the test bacteria
and yeasts 10’ bacteria per/ml, 10* yeast per
/ml). Disc were applied on the solid agar medium
by pressing slighthly . Petri dishes were placed
at 4°C for 2 h. and then incubated at 37°C for 24
h and yeast incubated at 25for 3-4 day, inhibition
zones were measured in millimeters (9).

Data Analysis

Quantitative data would be expressed as mean +
standard deviation. Statistical evaluation of the
data would be performed by using one — way
analysis of variance (ANOVA) followed by
Duncan’s multiple range test (10).

RESULTS AND DISCUSSION

The reduction capability on the DPPH radical is
determined by the decrease in its absorbance at
517 nm induced by an tioxidants. The maximum
absorption of a stable DPPH radical in is at 517
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rnn. The decrease in absorbance of DPPH
radical caused by antioxidants is due to the
reaction between antioxidant phase. molecules
and radical, which results in the scavenging of
the radical by hydrogen donation. This is
visulized as a discoloration from purple to
yellow. Hence, DPPH is usually used as a
substrate to evaluate antioxidant activity (10,
11). Figure (1)illustrates a significant (P<
0.05) decrease in the concentration of DPPH
radical due to the scavenging ability of the
Urtica dioica extract. All extracts almost equal
DPPH scavenging activity, the scavenging
effect of Methanol > Ethanol > Water extracts
on the DPPH radical decreased in the order of
methanol >Ethanol > water were 84.5, 82.7
and 74.5 % at the concentration of 50 pg /ml
respectively. Invitro antimicrobial activities of
plant extracts and standard antibiotic shown in
Table (1)

Methanol Ethanol
—— -6 .

Water

100

80

40

%Scavengeng activity

20

Conc.of extracts (mg/ml)

Figure (1): DPPH scavenging activity of different
extracts of Urtica dioica

Table (1): The root length and number of Allium
in presence of Urtica dioica plants extracts

extract efficiency as shown: 23, 21, 10, 16,
25,26mm inhibition zone. Eethanol extracts
antimicrobial activity 15, 16, 25, 20 mm while
water extract inhibition zone shown 13, 0, 6, 12,
10 mm. Control disc did not show any activity
against microorganism. Standard disc inhibited
the growth of all the tesKmicroorganisms. These
results show that there are differences in the
antimicrobial effect of plant extracts, due to
phytochemicial differences among extracts. (12)
claimed that sensivity of microorganism to
chemoterapeUtic  compounds  change even
against different strains. In similar studies, the
extracts of different plants inhibited the grpwth
of some microorganisms at different ration s It
suggested that all plant extracts, especially
methanolic and ethanolic extracts can be used as
antimicrobal agents in development of new
drugs for the treatment of infectious disease . A
wide variety of anticancer drugs exhibit cytotoxic
effect by interfering with cell cycle kinetics.
These drugs are effective against cells that are
proliferating and produce cytotoxic effect either
by damaging the DNA during the S-phase of the
cell cycle or by blocking the formation of the
mitotic spindle in Mphase. All alkylating agent,
methotrexate interferes with DNA integrity and
thereby exhibits strong anti-mitotic activity both
in vivo and in vitro . The root length and
number for control and for each extract are given
in Table (2).

Table (2): Antimicrobial activity (inhibition zone)
of Urtica dioica plant extracts

Extract Average root  Average root
numbers lengths mm
(+ SD) (= SD)
Control 30.8+3.7° 22.6+£2.6°
Methanol 1.942.1° 0.5+ 14"
Ethanol 8.6£1.3° 41+32°
Water 16.5+2.17 9.7+ 1.1¢
Significant at P <0.05

Values represent means of triplicate.
Values with the different alphabet along the same
column a

The plant extracts showed  various
antimicrobial activities against the
microorganism E coli, , S. aureus, , C.
albicans, K. pneumoniaeand aeruginosa}

(inhibition zone between 6- 26 mm). Methanol

Antimicrobial E S. K. P C.
coli aureus pneumoniae aeruginosa albicans
Ethanol 18+ 13+ 10+0.28° 16 +0.26* 20 +
extract 0.14 0.25% 0.12°
a
Methanol 23+ 21 16+£041°  25+031° 26+
extract 0.21 +033° 0.23°
b
Water extract 13 £ - 6+0.33° 1240.22°¢ 10+
0.17 035°¢
C
Control - - - - -
Standard *14+ *18 *15+0.179 *11+0.43 **13+
0.30 +0.19¢ d 0.20¢
d

*Streptomysin sulfate , ** Nystatin

Significant at P <0.05

Values represent means of triplicate.

Values with the different alphabet along the same
column
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Extracts reduced significantly root number and
root length when compared with control.
Methanol extract was more effective on root
length and number when compared with the
other extracts . This results shows that the
extracts from Urtica dioica leavs haves
inhibitory effects on root growth and length in
Allium cepa. The effect of antioxidants on
DPPH radical scavenging is thought to be due
to their hydrogen donating ability. DPPH is a
stable free radical and accepts an electron or
hydrogen radical to become a stable di
amagnetic molecule. The model of scavenging
stable DPPH radical is a widely used method
to evaluate antioxidant'activities in a relatively
short time compare to other methods (13). In
conformity with animal and human cell
cytotoxicity it was found that Urtica dioica
extracts have cytotoxic properties also in plant
test systems. In table (3) the mitotic indexes
are given for control and for each extract. It is
evident that all extracts reduced the mitotic
index significantly. The reduction in dividing
cells in the root meristem shows the antimitotic
effects of the substances that found in leavs
extracts . Methanol extract was more effective
on mitotic index when compared with the other
extracts. Inrespect of this results, Urtica
dioica leavs contains antimitotic constituents
that can stop the mitosis of the cell cycle.
Further more these extracts of plants showed
various antimicrobial activities against the
microorganism. E. coli, , S. aureus, , C.
albicans, K. pneumoniaeand against P.
aeruginosa, (inhibition zone between 6- 26
mm).

Table (3): The dividing and total cells that
counted in microscopic observations and mitotic
index (MI) in control and in extracts

Extract Total cells Dividing MI(=SD)
cells

Control 17304+ 3107+ 0.72% %18 + 0.23
0.50° a

Methanol 10712+ 134+033° %l +0.36
0.31° b

Ethanol 11244+ 327+028° % 2 + 0.70
0.22°¢ c
12236+ 506+ 0.46% %4 +0.16
0.36¢ d

Significant at P <0.05

Values represent means of triplicate.
Values with the different alphabet along the same
column

Methanol extract efficiency as shown: 23, 21, 10,
16, 26mm inhibition zone, Eethanol extracts
antimicrobial activity was: 18, 15, 16, 25, 20 mm
while water extract inhibition zone shown 13, 0,
6, 12, 10 mm. Control disc did not show any
activity against microorganism. Standard disc
inhibited the growth of all the test
microorganisms. These results show that there
are differences in the antimicrobial effect of plant
extracts, due to phytochemicial differences
among extracts. (13, 14) claimed that sensivity
of microorganism to chemoterapeutic compounds
change even against different strains. In similar
studies, the extracts of different plants inhibited
the growth of some microorganisms at different
ratio . It would suggest that all plant extracts,
especially methanolic and ethanolic extracts can
be used as antimicrobal agents in development
of new drugs for the treatment of infectious
disecase . A wide variety of anti-cancer drugs
exhibit cytotoxic effect by interfering with cell-
cycle kinetics. These drugs are effective against
cells that are proliferating and produce cytotoxic
effect either by damaging the DNA during the S-
phase of the cell cycle or by blocking the
formation of the mitotic spindle in M-phase. An
alkylating agent, methotrexate interferes with
DNA integrity and thereby exhibits strong anti-
mitotic activity both in vivo and in vitro. The root
length and number for control and for each
extract are given in table (2). Extracts reduced
significantly root number and root length when
compared with control. Methanol extract was
more effective on root length and numbers when
compared with the other extracts. This results
shows that the extracts from Urtica dioica haves
inhibitory effects on root growth and length in
Allium cepa. In conformity with animal and
human cell cytotoxicity (15) it was found that
Urtica dioica extracts have cytotoxic properties
also in plant test systems. In table (3) the mitotic
indexes are given for control and for each extract.
It is evident that all extracts reduced the mitotic
index significantly. The reduction in dividing
cells in the root meristem shows the antimitotic
effects of the substances that found in leavs
extracts . Methanol extract was more effective
on mitotic index when compared with the other
extracts. In respect of this results, Urtica dioica
leavs contains antimitotic constituents that can
stop the mitosis of the cell cycle. Furthermore

these  constituents probably affects the
cytoskeleton or tubulin polymerization or
degradation.
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Production, purification and characterization of asparaginase from Pisum

sativum var.Jof

Zena A. Khalaf, Hameed M. Jasim &Nabeel K. Al-Ani

College of Sciences / Al- Nahrain University- Baghdad / Iraq

E-mail: nkalani54@yahoo.com

ABSTRACT

Asparaginase was extracted from plant parts of Pisum sativum var.Jof collected from a field crop.
Asparaginase activity was detected in seeds, stems and leaves extracts. Enzyme specific activity was
higher in seeds extracts (75.6 U/mg) compared with leaves extracts (73.6U/mg) and stems extracts
(72.8 U/mg) respectively. Asparaginase extracted from plant seeds was purified by ion exchange
chromatography using DEAE-Cellulose and gel filtration chromatography using Sephadex G-200.
Purified asparaginase with specific activity of 228.8 U/mg was characterized, and it was found that the
molecular weight of asparaginase was 66464 Dalton, the optimum pH for enzyme activity and stability
was pH 8.5, while the optimum temperature for enzyme activity and stability was 37°C and 40°C
respectively.

Key Words: Asparginase, pisum sativum, chromatography.
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INTRODUCTION

L-asparaginase (E.C.3.5.1.1) is the enzyme that
catalyses the hydrolysis of the amide group of
L-asparagine  releasing L-aspartate  and
ammonia. The enzyme plays important roles
both in the metabolism of all living organisms
as well as in pharmacology (1). Asparagine is
predominates in the transport of nitrogen in
many legumes studied so far and constitutes an
important source of reduced nitrogen for
developing seeds (2).

L-asparaginase is a therapeutically important
protein used in combination with other drugs
in the treatment of acute lymphocyte Leukemia
(mainly in children, Hodgkin disease, acute
myelomonocytic leukemia, chronic
lymphocytic leukemia, lymphosarcoma
treatment, reticlesarcoma and melanosarcoma
(3,4). .

Two forms of the enzyme have been identified.
A potassium - independent form is found in L-
arborous and L.polyphyllus (5 ), and a
potassium dependant form is found in pisum
sativum [. and several other legume species,
including other /upines species(6). According
to importance of L- asparaginase in different
therapeutical treatment this study was aimed to
extract, purify and characterize the enzyme
from plant seeds of P. sativum.

MATERIALS AND METHODS

Sample collection

Plant parts (leaves, stems and seeds) of Pisum
sativum var.Jof. were collected during season
2011 from field of plant crops.

Extraction of asparaginase from different
plants parts

Extraction of asparaginase from plant parts
was achieved according to Chang and Farnden
(7) by homogenization, 10 grams of plant parts
with three volumes of 0.05 M potassium
phosphate buffer, pH 8.0 containing 1.5 M
sodium chloride, ImM PMSF, ImM EDTA,
and 10% (w/v) glycerol, then centrifuged at
10000 rpm for 20 minutes. Supernatant was
regarded as crude enzyme.

Enzyme assay

Asparaginase was assayed according to
Nesslerization method based on the conversion
of L-asparagine to Ammonia and L-asparatate,
as described by Ren et al. (8).

Protein concentration in plant extracts and
enzyme concentrates was determined according
to Bradford method (9).

Purification of asparaginase

Asparaginase from seeds of Pisum sativum was
purified by ion exchange chromatography using
DEAE-Cellulose (2%23 cm) equilibrated with 50
mM potassium phosphate buffer (pH 8.0), then
bound proteins were eluted with a flow rate of 3
ml/fraction by gradient concentrations of NaCl
(0.1-0.5M) in 0.05 M potassium phosphate buffer
solution (pH 8.0). Fractions represents
asparaginase activity were collected,
concentrated and applied onto gel filtration
chromatography column using Sephadex G-200
(1.6%43cm), and eluted with 0.1 M potassium
phosphate buffer (pH8.0) with flow rate of 20
ml/hour.  Fractions represents asparaginase
activity were pooled, concentrated and kept at
4°C for further analysis.

Characterization of purified asparaginase
Characterization of purified asparaginase was
achieved by determining the optimum pH and
temperature for enzyme activity and stability, and
the activation energy according to Segel (10),
while the molecular weight of asparaginase was
determined by gel filtration chromatography
technique using Sephadex G-200 as described by
Andrews (11).

RESULTS AND DISCUSSION

Asparaginase activities were detected in plant
parts of Pisum sativum var.Jof. Results indicated
in Table (1) showed that maximum asparaginase
activity (605 U/ml), specific activity of (75.6
U/mg) and total activity (4880 U) were noticed in
plant seeds extracts, and more greater than in
other plant parts extracts ( leaves and stems).
According to these results plant seeds were used
for enzyme production, purification,
characterization of asparaginase.
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Table (1): Asparaginase activity and specific
activity in the extracts of plant parts of
Pisum sativum var .Jof.

Plant | Volume | Activity | Protein | Specific | Total
part (ml) (U/ml) | (mg/ml) | Activity | activity
(U/mg) (V)
Seeds 10 605.0 8.0 75.6 6050
Leaves 10 500.5 6.8 73.6 5005
Stems 10 488.0 6.7 72.8 4880

Asparaginase extracted from seeds of P.
sativum was purified by ion-exchange
chromatography  using = DEAE-Cellulose.
Results indicated in figure (1) showed that one
protein peak appeared in the washing step,
while there are four protein peaks were
appeared  after elution with  gradient
concentrations of sodium chloride,
asparaginase activity was detected in the third
peak as mentioned in table (2). The maximum
asparaginase activity and specific activity in
the asparaginase concentrate were 554.8 U/ml

and 154.1 U/mg respectively, with 13.7% fold of
purification and remaining activity of 91.7%.

—e— nm280Absorbanceat ~ —@— (Activity (U/ml
0.3 700

Wash Elution

0.25

e 2 o
- o N
Activity (U/ml)

Absorbance (280 nm)
=4
&

0 10 20 30 40 50 60 70 8 90 100

Fraction number

Figure (1): Ion exchange chromatography for
purification of asparaginase from seeds of P.
sativum using DEAE-Cellulose column (2x23 cm)
with a flow rate of 20 ml/hour

Table (2): Purification steps of asparaginase extracted from seeds of P. sativum

Step Volume | Activity | Protein | Specific Total Purification | Yield | Remaining
ml)( Uml)( conc. activity | activity fold %)( activity
(mg\ml) | Ulmg)( (V)] (%)
Crude
enzyme 100 605.0 8.0 75.6 60500 1 100 100
Ton
exchange 15 554.8 3.6 154.1 8322 2.03 13.7 91.7
Gel
filtration 20 732.4 32 228.8 14648 3.02 24.2 121.0

Gel filtration chromatography technique was
the next step for purification of asparaginase
after the ion-exchange chromatography step.
Results mentioned in figure (2) showed that
only one protein peak represents asparaginase
activity was appeared after elution with 0.1 M
potassium phosphate buffer solution.
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Figure (2): Gel filtration chromatography for
purification of asparaginase from seeds of P. sativum
using Sephadex G-200 (1.6x43 cm) equilibrated with

potassium phosphate (pH8.0), fraction volume was Sml
at flow rate of 20 ml/hour.

Results indicated in table (2) showed that there
is an increase in both activity and specific
activity of the purified enzyme with a
purification fold of 3.02 and an increase in the
yield of asparaginase to 24.2%.

In other study, it was found that partial
purification of asparaginase from chicken liver
using Sephadex G-100 and Sephadex G-200 as
a second step (after ammonium sulfate
precipitation) gives the highest specific activity
of 158.11 U/mg protein and 128 fold of
purification with 17% yield (12).

Molecular weight of the purified asparaginase
was determined by gel filtration using
Sephadex G-200 in the presence of six
standard proteins. Results indicated in figure
(3) showed that asparaginase has a molecular
weight of 66464 Dalton. Molecular weight of
asparaginase differs according to the type of
the produced genera, species and parts of plant,
There was no evidence for dissociation into
subunits on SDS-PAGE, and this suggest that
asparaginase is a monomeric protein of
molecular weight 69 KDa (6,13).

Log Mw

Optimum pH for activity of purified asparaginase
was determined by incubation with asparagine at
different pH values ranging between pH4 and
pH10.5. Results indicated in figure (4) showed
that asparaginase was active over a wide range of
pH values between 5 and 10 with a maximum
activity of 632 U/ml and 622 U/ml at pH 8.5 and
8.0 respectively. Effect of pH on the rate of
hydrolysis of asparagine is due to the effect of
asparaginase on the velocity of enzyme-substrate
complex formation and breakdown, in addition to
its effect on the ionic state of the active site of
enzyme, hence the change in the hydrogen ion
concentration may affect the ionization state of
amino acid side chains in the enzyme active site
(14- 16).

On the other hand, results indicated in figure (5)
showed that asparaginase was more stable at pH
values ranged between 8.0 and 8.5, at this range
enzyme gain both maximum activity and
remaining activity, while the activity and
remaining activity was lower when the enzyme
was incubated at pH values less or more than
optimum.
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Figure (4): Effect of pH on activity of purified
asparaginase extracted from seeds of P. sativum
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Figure (3): Selectivity curve for determining the
molecular weight of purified asparaginase extracted
from P. sativum seeds by gel filtration chromatography
using Sephadex G-200 (1.6x43 cm)

Figure (5): Effect of pH on stability of purified
asparaginase extracted from
seeds of P. sativum
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Stecher et al., (1999) found that the tertrameric
form of asparaginase remain stable at pH
values ranged between 4.5 and 11.5 with slight
increase at alkaline pH. Asparaginase from S.
marcescens was more stable at the pH range
between 5and 9 (3, 17).

Effect of temperature on the purified
asparaginase was also studied. Results
indicated in figure (6) showed that the
optimum temperature for enzyme activity was
37°C, while the activity was decreased at less
or higher than this temperature. Most enzyme
reactions were found to be accelerated with the
increase in temperature for a limited range.
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Figure (6): Effect of temperature on the activity of
purified asparaginase extracted from seeds of P.
sativum

On the other hand, it was found that
asparaginase was more stable at 40°C as
shown in figure (7), at this temperature enzyme
gain maximum activity and remaining activity,
while they were decreased when the enzyme
was incubated at temperatures less or more
than the optimum temperature. The increase in
temperature may lead to denaturation of
enzyme by destruction the three dimensional
structure of protein which leads to inactivation
of the enzyme at higher temperatures.
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Figure (7): Effect of temperature on stability of
asparaginase purified from seeds of P. sativum
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Green Nano particles as a disinfectant in Iresine herbstii
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ABSTRACT

There is an increasing demand for nanoparticles because of their various applications in many fields
such as energy, chemistry, and many other machinery. This work was designed to prepare green silver
nano particles from leaves of Geranium. The filtrate color was changed to light brown color. Which is
an indication for nano particles, Beside the UV spectrum peak was under 500nm. These particles have
similar effect than hypochlorite disinfectant in survival rate. These particles may be a substitute for
hypochlorite which has health hazards.

Key Words: green silver nano particles, disinfectant, in vitro culture, Iresine herbstii
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INTRODUCTION

It has been noted that infection for in vitro
plants is big problem in micropropagation, and
chemical available to control these
contaminations, but the efficiency of these
chemical are either limited or toxic.
Antibiotics are also used in controlling internal
bacterial contaminations (1). However, they
may affect the growth and response of
explants and may induce resistance in bacteria.
Therefore, they are not suggested for using in
plant tissue culture techniques (1). Mercury
chloride (HgCL,) has been widely used to
control infections in explants. HgCL2 is very
toxic and should be used with high cautions
(2). Such chemicals are not only toxic for the
explants and peoples working in this field but
they may affect the environment. Therefore,
finding an effective and safe substance for
decontaminated of explants is very important,
and that is what this paper aim to.

The term Nano-technology was first used by
Japanese scientist “Taniguchi” at the
University of Japan (3).

Nano-agriculture involves the employment of
nano-particles in agriculture with the ambition
that these particles will impart some beneficial
effects to the crops. Recently, confocal
fluorescence image studies have revealed the
capacity of single walled carbon nanotubes
(SWNTs) to traverse across both the plant cell
wall and cell membrane(4). The study also
pointed out that SWNTs can serve as effective
nanotransporters to deliver DNA and small
dye molecules into intact plant cells. There are
also some reports on other nanoparticles as
smart treatment- delivery systems in plants(4).
Nano — silver is new and non — toxic material
which  shows  high  capabilities in
decontamination of microorganisms, e.g.
fungus, bacteria, and viruses. The detrimental
effects of this chemical have been shown more
than 600 microorganisms (5). This capability
of nano-silver is due to release of tiny particles
of silver so it is able to destroy not only
bacteria, fungus but also the viruses (6).
Because of complexity in producing chemical
silver Nano particles, there is a new adventure
to produce these particles from plants using
leaves such as Euophorbia hirta(7) .Aloe vera
(8)and geranium(9) are plants which had been

used intensively.
MATERIALS AND METHODS
This study was at Al-Nahrain University/

College of science/ Biotechnology department.
Baghdad Iraq through 2011.

Types and media preparation: MS medium
were prepared by dissolving 4.1g/l from a
readymade sachets MS medium. After
dissolving, this medium was supplemented
with 2mg/l IAA and BA as growth regulators
plus 30g/1 sugar. The whole media were
sterilized in autoclave at 121 °C for 15 minutes
(10-11).

The preparation of green silver particles was
done according to (9). 20g/1 of fresh Geranium
leaves were washed thoroughly and dried with
filter paper No.l. These leaves were cut into
small pieces then 100ml of distilled water
were added. Boiled forl minute. After boiling
5ml of the mixture were mixed with 100ml of
AgNO3 [8g/1], the solution examined with UV
spectrophotometer under 300-700nm (12).

Explants sterilization:

5Cm Stem cutting of Blood leaf plant /resine
herbstii Family Araceae were sterilized in 3%
hypochloride for 8 minute (positive control).
Then, washed three times in sterilized distilled
water 5 minutes each time. Some explants
were soaked in the above nano - particles
solution, the other were cultured directly in
MS medium. (Negative control).

RESULTS AND DISCUSSION

The results revealed that the contamination
rate was 100% in control treatment while it
was reduced to about zero percent in both
hypochlorite and silver nano particles at 8 and
12 minutes time intervals. Figure (1) below:

amination rate%

Time in minute

Figure (1) : Effects of silver Nano particles(in red) and
sodium hypochlorite (in blue ) on contamination
rate% of explants
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However, in figure 2 and 3 below the survival
rate for explants treated with different time
intervals 0,8,12 minutes for both hypochlorite
and nano particles. It was found that the
survival rate was about 5% in 3 minutes time
will it raise up to 100% in 8 minutes time, then
it was decreased in 12 minutes treatment to
40-50% in both hypochlorite and nano
particles .

100

80

60
u3
40

survival rate %

me

0 8 12

time minte

Figure (2): Effects of silver Nano particles(red) and
sodium hypochlorite (blue) on survival rate%

Figure (3): survival explants after two weeks in culture

These particles were examined under UV
spectrophotometer and it found their peak in
500 nm. This results was compatible with the
other researchers such as (13,14).

Using hypochlorite in vitro culture makes
people sensitive with some skin irritation and
respiratory  system problems. Therefore,
looking for alternative disinfectant will be
good achievement. In this paper, we are trying
to use green silver particles, which we think a
good substitute for old disinfectant.
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ABSTRACT

The research includes the synthesis and identification of two types of mixed ligands complexes of
M(I) Ions using amino acid L- proline as a primary ligand and either Nicotinamide or 8-
hydroxyqinoline as secondary ligand, respectively:

a. The mixed ligand complexes of composition,[M(pro),(na),].
b. The mixed ligand complexes of composition , Na[M(pro),(Q)].

Where proline (CsHyNO,) symbolized as pro H , Nicotinamide (C¢HgN,O) symbolized as (NA) , 8-
hydroxyqinoline, (CoH;,NO,) symbolized as (8-HQ).

The ligands and the metal chlorides were brought into reaction at room temperature (37 ¢) in ethanol
as solvent .The reaction required the following molar ratios [(1:2:2) metal:2NA:2pro’] and [(1:1:2)
metal:Q:2pro’] with M* jons, where M= [Mn (II), Co(II), Ni(Il), Cu(II), Zn(II), Cd(Il) and pd(ID)].

Products were found to be solid crystalline complexes, which have been Characterized through the
following techniques:

Melting points, Solubility, Molar conductivity. Determination the percentage of the metal in the
complexes by (AAS). Spectroscopic Methods [FT-IR and UV-Vis], and. The proposed structure of the
complexes using program , chem office 3D(2006) .

Key words: Amino Acid, , 8- hydroxyqinoline, L- proline, Mixed Ligand Complexes
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INTRODUCTION

8-hydroxyqinoline or 8-qginoline is the name
most commonly used ,while its trivial name is
(oxine) ,which is conventionally used for the
description of chelate compounds Oxinates ,as
out of seven possible hydroxyqinoles, only 8-
hydroxyqinoline forms chelate with

(D). 8-hydroxyqinoline is
characterized organic chelating ligand ,which
can form covalent compounds with over 60-
metal ions under controlled pH-conditions ,and
its preference for transition and heavy metal
cations over alkali and alkaline-earth cations is
well known. (2).

8 -hydroxyqinoline has a wide variety of uses
and its medicinal and agricultural Significances
were discovered before the start of current (3,4).
A series of mixed- ligand
(saccharinato, amino acids, Iminodiacetic acid
and dimethylglyoxime) complexes of Cu(Il),
Co(II), Ni(II) and Zn(II) were recently reported.
(5-9) .Ganesh and Co-worker[10] were prepared
and characterized of mixed ligand diox-
ouranium(VI) and thorium (IV) complexes
of 8-hydroxyquinoline as a primary ligand and
amino acids such as L-proline (ProH) and 4-
hydroxy-L-proline (Hyp) as secondary ligands.
These complexes have been screened for their
antibacterial and cyto-toxic (IC50) characteristic
properties .

In this paper we reported the synthesis
,spectroscopic and structural of two types mixed
ligand complexes of M(II) ions using amino acid
proline as a primary ligand and either
nicotinamide or 8-hydroxyqinoline as secondary
ligand, respectively.

metal

ions. well-

MATERIALS AND METHODS
Reagents: L-proline ,nicotinamide and 8-
hydroxyqinoline were purchased from

(Merck), metals chloride and solvents from
(B.D.H). The reagents were applied without
further purification .

b-Instruments: UV-Vis spectra were recorded on
a (Shimadzu UV- 160A) Ultra Violet-Visible
Spectrophotometer. FTI R- 8400S) Fourier
Transform Infrared Spectrophotometer (4000-
400) cm™ with samples prepared as K Br discs.
Metal contents of the complexes were
determined by atomic absorption technique using
a Shimadzu AA 680G atomic absorption
spectrophotometer. Conductivities were

measured for 10°M of complexes in (DMF) at
25°C using (Philips PW- Digital Conduct meter).
Magnetic measurements were recorded on a
Bruker BM6 instrument at 298°K following the
Faraday's method . In addition melting points
were obtained using (Stuart Melting Point
Apparatus). The proposed molecular structure of
the complexes were drawing by using chem.
proposed models of the species were built with
chem. 3DX (2000).

Synthesis method:

A) Sodium-8-oxyqinoliney (8Q): dissolve [0.145
gm, I mmol]8- H
ydroxyquinoline(QH)with[0.04gm1mmol)]
sodium hydroxide in (10ml) ethanol was
deprotonated according to the following reaction:
Scheme (1)

on +NaOH ethanol

AN N

ONa

+ H,0

Scheme (1): Synthesis of the sodium-8-
oxyqinolinate

B) Sodium prolinate (Pro” Na"): L-proline [0.230
gm (2mmol)] was dissolved in 10 ml ethanol and
added to 10 ml of ethanolic solution containing
[0.08 gm (2mmol)] of the sodium hydroxide , the
solution was deprotonated according to the
following reaction:

ethanol

HO, Nz0,
) >/1III|I--- N 2NaOH—> >/|||nn-<j +H20
o H o

N
H

C) Nicotinamide solution: Nicotinamide[(0.112
gm) 1m.mol] was dissolved in 10 ml ethanol.

D) Synthesis of complexes: An aqueous solution
of the metal salt was added to the solution of the

ligand in  ethanol  respectively  using
stoichiometric amounts
[(1:2:2)(metal):2NA:2pro] and [(1:1:2)

metal:Q:2pro’] molar ratio , the mixture was
stirred for half an hour at room temperature,
crystalline precipitates observed.




International Journal for Sciences and Technology Vol 7, No. 2, June 2012 24

The resulting precipitates were filtered off ,
recrystallized from ethanol and dried at room
temperature.

RESULTS AND DISCUSSION

Products were found to be solid crystalline
complexes, which have been characterized
through the following techniques: Solubility, Molar
conductivity. Determination the percentage of the
metal in the complexes by (AAS). Spectroscopic

Method [FT-IR and UV-Vis], Biological effects for
some complexes were investigated and Program
[Chem. office .CS. Chem. 3D pro 2006 was used.
The Physical properties listed in Table (1). All the
complexes are colored, non-hygroscopic, and
appears as powders with high melting points .They
are not soluble in water. All complexes dissolved
in DMF and DMSO solvents. The atomic
absorption measurements Table (1) for all
complexes gave approximated values for theoretical
values.

Table (1). Analytical data and some physical properties of the complexes

(e}
Compounds Color M.poc *M.C Metal% Metal %
M.wt (de)°c -1
puS.cm theory Exp.
[Mn(CgHgN,0),(CsHgNO,),] 549 White 299(dec) 13.27 10.43 11.24
[Co(CcHeN,0),(CsHgNO,),] 530.19 Pale- Brown 277(dec) 15.15 11.11 12.4
[Ni(CcHN,0),(CsHgNO,),] 530.96 Pale- blue 290(dec) 29.11 11.55 11
[Cu(CcHeN,0),(CsHgNO,),] 535.71 Pale- blue >300 (dec) 19.18 11.84 11
[Zn(CgHgN,0),(CsHgNO,),] 537.63 White >300(dec) 17.43 12.17 11
[Cd(CcHEN,0),(CsHgNO,),] 584.6 White >300 (dec) 25.58 19.22 21
[Pd(CsHgN,0),(CsHgNO,),] 578.6 Red >300 (dec) 32.67 18.38 20
Na[Mn(CyHgNO)(CsHgNO,),] 450.25 Yellow 270 -300 (dec) 68.1 12.19 14
Na[Co(CyHgNO)(CsHgNO»),] 45425 Green wish >300 716 12.98 148
- Brown (dec)
Na[Ni(CoHeNO)(CsHgNO,),] 454.11 Green 280(dec) 83.31 12.92 11.92
Greenwish- >300
Na[Cu(CyH¢gNO)(CsHgNO,),] 458.77 Brown (dec) 71.7 13.85 14.21
Na[Zn(CoHNO)(CsHgNO,), ] 460.69 Yellow 290(dec) 86.3 14.18 15.88
Na[Cd(CoHeNO)(CsHgNO,), 507.40 White 245(dec) 88.2 22.15 23.66
Na[Pd(CoHNO)(CsHgNO,), ] 501.4 Red 292(dec) 73.4 21.8 23.9

M.C = Molar Conductivity ,

(de) = decomposition

The molar conductance values of the complexes
in DMF at 10° M concentration are found to be
(13.27. -32.67) uS.cm™, for complexes of
composition [M"(Pro),(NA),] indicating their
non-electrolytic nature while the complexes of

composition  Na[M"(Pro),(Q)]( 68.1 - 88.2)
pS.cmare found to be correspond to 1:1
electrolytes.(11)

The analytical data shown in Table (1) confirmed
the following molar ratios
[(1:2:2)(metal):2NA:2pro’] and [(1:1:2)

(metal):Q:2pro’] with M ions.

The infrared spectra of various mixed ligand
complexes synthesized are compiled in

tables (2& 3) figures (1-5).The infrared spectra
of these complexes in comparison with free
ligands show characteristic band positions,
shifts and intensities, which can be correlated to
monodentate nicotinamide [2,13] binding and
bidentate (Proline acid and 8-hydroxygqinoline)
chelation. The deprotonated ligand (Proline acid)
to (Prolinate ion) (Pro’) by using (Na OH)
coordinated to metal ions as bidentate ligand
through the oxygen atom of the carboxylate
group (-COO7) and the nitrogen atom of the
imine group(NH). The nicotinamide coordinated
as a monodentate through the nitrogen of the
pyridine group.
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Table (2) : FT-IR spectral data of mixed ligand complexes of composition,| M(pro), (NA),]

Compouna | Moy [ N[ ety | co0 o | e | EO0 TGO pee00) o
ey (am) (am) asym  sym
Nicotinamide | 3368vs | 3161s | 3060sh }gggzﬁ 1618vs | - 11‘3332 1395vs | 736vs - B B B
Proline - 3056 - - B 91;6738 - - | 1600-1624 1;‘35;’75 B
Mn(NA),(pro), | 3394s | 3309s | 3190vs | 1666vs lii“ 19547173 1436m | 1396s | 759m 116602(?; 11‘3“9‘22“ 5921“' 459w
Co(NA)(pro), | 3402s | 3194m | 2924m | 1670vs | 1614vs 1954810\:,V ff;;i 1320m | 752vs }gfg 11‘;‘;6655 SSIZHSh‘ 418m
Ni(NA)(pro), | 3371vs | 3174 | 2924m | 1677m | 1616vs | 1456m 11149598; 1326m | 756m 117605543' }i?g 520m | 439m
Cu(NA),(pro), | 3402vs | 3309w 2350 1668m 1623vs 19‘;815;: 1114 5076; 1383m | 775m }ggiz 1;;‘;35 543s 430s
Zn(NA)y(pro), | 3332br | 2981m | 2921S | 1670m | 1614vs | 941s | 1396s | 1330m | 797s _}gggs Iﬁggz 568m | 450m
CA(NA)y(pro), | 3394s | 3263m | 2981m | 1630m | 1622vs 195117;1 1430w | 1379m | 759m 1122582 11‘;‘;663 590m | 459w
PA(NA)y(pro), | 3394vs | 3159s | 2924m | 1636m | 1618vs 1953677;,‘1 11146868; 1354s | 771s | 1623-1509 };13;:: 540s | 448m

Sym: symmetric, asy: asymmetric, am:
medium, w: week, sh: shoulder.

amide, py: pyridine, o.p: out of plane,str: stretching,v.s: very strong,

s: strong, m

f(qﬁwq,'ﬂ,imw N

|,I r'ﬂ‘u.- .‘-‘"Li _.—.___.:_ i = "';'

| -
m

Figure. (2) FT-IR spectrum of (CsHyNO,)
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Figure (4): FTIR spectrum of [Zn(CcH¢N,0),(CsHgNO,),]
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Figure (5): UV-vis absorption spectrum of the (CsHyNO,)
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Table (3) : FT-IR spectral data of mixed ligand complexes of composition Na [M(pro),(Q)]

|V
NHym | CHy) | (CH)ei | © v v(C- | a(C- v(-CO0) i }
Compounds str str \ N | =0 | o | o o | M MO
3240
8-HQ T047br 1577 | 1508
Na[Mn(pro)(Q) 5174 131368 1 o00m | 1620w | 73V | 1283m | 457m | 14655 | 13235 | 40 | #°°
] 2854w S m m
3136
3194b 1465 648
Na[Co(pro),(Q)] g r m 2924w 1590s 1570s | 1269m | 505m q v 1377vs m 450w
2854w
2 162 3
Na[Ni(pro),(Q)] | 3352 3br788 2927s 6SOV 1520w | 1284m | 497m | 1427vs | 13775 6m5 420w
2 1581v | 1504v | 12 2 | 2
Na[Cu(proy(Q)] | 33565 | 3002 | 2004w | 18IV [ 1504V | 128V e | tasovs | 1377vs | & 0
m S S S m m
1496vs | 1373vs
3052 | 2924sh- | 1581 645
Na[Zn(pro)»(Q)] | 3356s s V'l 1508m | 1284m | 5055 | -1462 ; 420w
m m S m
VS 1315vs
1384vs
3194br | 3190 1573 14965- 640
Na[Cd(pro)(Q)] ' 2924sh- V'l 15005 | 1284m | 5055 S - 436w
-S m s 1419m m
1315vs
1384vs
194 1 1496s- 0
NaPdpro @] | 212%0 | 393 | 2007w | 1620m | BTV | 1273m | PV bs - 630 1 436w
-S m S S 1465vs 1323vs m

Sym: symmetric, asy: asymmetric, str: stretching, vs: very strong, s: strong , m: medium,
w:week,

The deprotonated ligand (8-hydroxyqinoline) to oxyqinolinate ion (Q°) by using (NaOH) coordinated to
metal ions as bidentate ligand through the oxygen atom of the hydroxyl group (—HO), and the nitrogen
atom of pyridine group (15-17) as shown in scheme (2)

HoN —
\ / .....,...@
5 O
\ \
M M
Nicotinamide-M Proline -M 8-Hydroxyqinoline-M
M (II)= Mn (1) ,Co(IT) ,Ni (II), Cu (II) ,Zn (I),Cd (II), Pd (II)

Scheme (2) The ligands coordinated
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The infra red spectrum of free ligand
(proline)exhibited a strong band around
3056 cm’' corresponds to the stretching
vibration of V(N-H) +v(O-H), while another
strong absorption band at (1600-1624) cm™
is appeared which could explained as
V(COOY) 4ym Where the V(COO-) symmetric
stretching vibration of proline or sodium
proline was assigned band at (1450-1377)
cm’ (18). The infra red spectrum of free
ligand (Nicotinamide) exhibited a strong
band around (3368) cm™' that corresponds to
the stretching vibration of v (N-H,) .An
important feature of infra-red spectra of
metal complexes with 8-HQ is the absence
of the band at (3240 - 3047) cm™ due to the
O-H stretching vibration of the OH group of
HQ (18) Figure (1). This observation leads to
the conclusion that the complex formation
takes place by deprotonation of the hydroxyl
group of HQ moiety .Charles et al. (19)
reported that for several metal complexes
with HQ, the v (C-O) band is observed at
1120 cm™. The position of this band varies
depending on metal complex under study. A
strong v (C-O) band observed at ~ 1104 cm”
! indicates the presence of oxine moiety in
the complexes coordinated through its
nitrogen and oxygen atoms as uni negative
bidentate ligand (17,18). The v (C=N)mode
observed at 1577cm’in the spectra of free
HQ ligand is found to be shifted to lower
wave number ie. ~1500-1497 cm™ in the
spectra of complexes. A negative shift in this
vibration mode on complexation indicates
the coordination through the tertiary nitrogen
donor of HQ. Some new bands of weak
intensity observed in the regions around
(520-648) cmand (418-552) cm™ may be
ascribed to M-N and M-O vibrations,
respectively[17,18]. It may be noted that,
these vibration bands are absent in the
spectra of the ligands.

The electronic spectra:

The electronic spectra of all compounds
(Ligands and complexes) are listed in Table
(4) Figures. (6-8) together with the proposed
assignments and suggested geometries (19,
20)

The (UV—Vis) spectra of the ligands and their
complexes were studied in order to elucidate
the spatial arrangement of the ligands around
the metal ion.

On the basis of the above analysis (AAS,
molar conductance, FT-IR, UV—Vis) spectra.
The existence of hexa coordinated
M(pro),(NA),. and Na [M(pro)>(Q)].

DAaTA PROCESSING Y-H 7

+Z2.%50A
<2893,
+0.08084 ﬂ i ina
Zew .o 1289 .8<{HM-DIWV. > 1188 .8
@14 a-a82 "@a [Tee.enmn (% 905!2'
Figure ( 6) UV-vis absorption spectrum of the
(CsHN,0)
DATA PROCESSIHG Y/N 7 _
+2.50nR T -
1
<3-818.>
+0.008n I : ny
200.0 109.0<HN/DIV. ) 1100,
4.04 0-02 '00 1100.00N, ©.0@1A

Figure (7) UV-vis absorption spectrum of the

(CH,NO)

DATA PROCESSING YsH 7

v2.50A
|g}3?3.>
*9.004 i J/\
200.0 100.0<NN-01V. > 11000
119 ©8-02 *90 [1100.0NN _©.0234

Figure (8) UV-vis absorption spectrum of the
[Co(CcHgN0),(CsHgNO,), |
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Table (4). Electronic data for the ligands and there complexes

Compounds Bacillus Klebsiella S.P.P Staph S.P.P
Control(DMF) 10.1 10 9
[Ni(pro),(na),] 19.1 15.9 11.1
[Co(pro),(na),] 254 15.9 19.1

Na[Cu(pro),(oxine)] 20.5 14.9 25.6
Na[Pd(pro),(oxine)] 20.2 18.1 20.2

Proposed molecular structure

Studying complexes on bases of the above analysis , the existence of Hexa coordinated [M
(C6H6N20)2(C5H8N02)2] and Na[M (CgHéNO)(CngNOZ)z] . where M = [Mn (II), CO(II),
Ni(II),Cu(Il), Zn(II), Cd(II) and pd(II)].A proposed models of the species were built with chem.
office program [21]. Figure (9)

Klebsiella S.P.P Klebsiella S.P.P Klebsiella S.P.P



International Journal for Sciences and Technology Vol 7, No. 2, June 2012 30

Staphylococcus S.P

Staphylococcus S.P

Staphylococcus S.P

[Co(pro),(NA),|

Na|Cu(pro),(oxine)]

Na[Pd(pro),(oxine)]

Figure (9) shows the antimicrobial activity of complexes (appear the inhibition zones against some pathogenic
bacteria) (a) Bacillus (b) Klebsiella S.P.P (c) Staphylococcus S.P

Table (5) Showed the inhibition circle diameter in millimeter for the bacteria after 24 hour incubation paid

and 37°C for some complexes

Compounds Mnm) (c:fl) ABS Iffnr;:;)l'. em! Assignment
Proline 332 30120 0.150 150 nom*
Nicotineamide 276 36238 0.620 629 T
o 280 35714 1.880 1880 n—m*
8-Hydroxyqinoline 301 33222 2.407 2407 Tk
[Mn(CgHgN,0),(CsHsNO,),] 279 35842 1.377 1377 Ligand field
276 36231 1.200 1200 Ligand field
[Co(CeHN,0),(CsHgNO,),] 608 16447 0.262 262 T Ay
672 14880 0.391 391 *T,g—*T,g(P)
280 35714 1.624 1624 Ligand field
. 390 25641 0.616 616 3 A0e—"Too(P)
Ni(CsHgN,0),(CsHgNO 267 T2
(NHCAHMNON(CANO, ] 623 16051 0.437 437 N
299 33444 1.885 1885 Ligand field
[Cu(CgHgN,0),(CsHgNO,),] 439 22779 1.48 148 Bi— Ay
815 12269 0.065 65 ’B;,—"B,,
273 36630 0.959 959 Ligand field
[Zn(CeHeN0):(CsHsNO, )] 344 29069 0.210 210 CT
[CA(C6HgN,0),(CsHgNO,), ] 277 36101 1.240 1240 Ligand field
300 33333 2.332 2332 Ligand field
[PA(CeHAN0):(CsHgNO,),| 412 24271 1.331 1331 CT
279 35842 1.378 1378 Ligand field
345 28985 1.872 1872 5A,,—*T,,(D)
Na[Mn(CoHgNO)(CsHsNO g e
a[Mn(CoHeNO)(CsHsNO2), 411 24330 1766 1766 A1 E1 A L(G)
850 11764 0.032 0032 SA15—"To(G)
301 33222 1.91 1931 Ligand field
Na[Co(CoHgNO)(CsHgNO
aCo(CoHNO)CsHsNO, )] 420 23809 1.84 1840 Ty (F)— *Tyy(P)
. 276 36231 1.192 1192 Ligand field
H H
Na[Ni(CoHeNO)(CsHgNO, )] 328 30487 1.645 1645 3A gy = Ty(F)
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388 25773 1.100 1100 Mgy T o(F)

525 19047 2.20 220 A0 T o(P)

281 35587 1.470 31 Ligand field
Na[Cu(CyHgNO)(CsHgNO,),] 412 24271 1.426 1426 Bi—" Ay

688 14534 0.031 1470 ’B,—"Bog

276 36231 1.188 1188 Ligand field
Na[Zn(CoHgNO)(CsHNO,),] 332 31055 2.295 2295 Ligand field

412 24271 1.786 1786 C.T

301 33222 2.286 2286 Ligand field
Na[CA(CoHNO)CsHsNO, )] 390 25641 1.105 1105 ¢ CT

288 34722 1.629 1629 Ligand field
Na[Pd(CoHgNO)(CsHgNO,),] 440 22727 1.993 1993 C.T

Biological activity

The antibacterial activity of the synthesized
some complexes was determined in vitro
using paper disc method (agar plate diffusion
method) against three pathogenic
microorganism viz., Staphylococcus aureus
(Gram +ve) , Klebsiella S.P.P and Bacillus
cereus (Gram +ve).

The solvent used was dimethyl sulfoxide
(DMSO)and sample from 1 to 200 pg/ml
were used. The plates were incubated for 24
hours at 37 C° (22,23) .The zone inhibition
of bacterial growth were measured in mm
depending upon the diameter as shown in
Table (5) Figure (9).

Complexes have been observed that the metal
complexes have a high activity than ligand

against same organisms under the identical
experimental condition.

It is evident from the above data that the
antibacterial activity significantly increased on
coordination. It has been suggested that the
ligands with nitrogen and oxygen donor
systems inhibit enzyme activity. Coordination
reduces the polarity of the metal ion mainly
because of the partial sharing of its positive
charge with the donor groups within the
chelate ring system.(24,25).
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Hemodialysis Patients

Mohammad A. Alfaham

Dept. of Microbiology / College of Medicine/ Baghdad University / Iraq

ABSTRACT

The HBV infection is highly endemic in many developing countries. Iraq is among the countries of
intermediate hepatitis B endemicity. The HBV and HDV Duel-infection may occur and played an
important role in the progression of chronic liver damage in patients. the prevalence and incidence rates
of HBV and HDV are still high among patients undergoing maintenance hemodialysis in the less
developed countries .The present study aimed to evaluate the prevalence of co-infection with HBV and
HDV among Iraqi Hemodialysis patients.The thirty eight patients with HBV infection on hemodialysis
and fifty patients with HBV infection by other mode of transmission (control group) who admitted to
Hepatology and Gastroenterology teaching Hospital in Baghdad during October 2009 to April 2010
were included. HBsAg, [gM anti-HBc and anti-HDV was detected using ELISA kit. According to the
manufacturers’ instruction. The results duel infection with HBV and HDV in Hemodialysis patients
with positive-HBsAg carriers was (52%) while those patients with positive-HBsAg who has the
infection by other mode of transmission duel-infection with HBV and HDV was (7.4%).

Key words: duel-infection, Hemodialysis, risk factor, HBV, HDV

Ay el ARG (edlal

I Jsall o2 e s 3 el Lgie Apalill 5 Aesiall Jall (3 Gl gie " 2D u g sy Al () D pedal il A (g paal
) ) S ol 2K QNG Al o (e Sl
Ayl Ala 8 el 2 gl st 8 g 3 el 5" S s (e S (g g g3 3l AbaY) o
QY a3 AN ot oamye O Aai e 480 Y 5" sl (e (sl 2 gl L) Jana () LA 53 50
B shiall Joall &ALl ) ks

S s e 2SU Gl s ety BN it (oan ye (52 A g2 3l Alal) LIS Jara ap () A jall 028 g
de sana A )y () ALLYL ) Jaue (pa jal " g sl e g ol 2SN Gl Lliae 0 805 5 Al A )2 a5 )
Al o al s AT Botas (s saal aedl ) A5 T g g5 il S LI Llaa () sased it 5 5 pasud)
2010 Slass e el 2009 il J ) (3355 e dia s il Saky [ adeill A€ il pal 5 animg) Sleall Lidies b

£ i G sl 280 LN ALY saliaal Laal) 3pa 51 kel Y1 5 ey 331 A sl alaiely adl e and 5 Ca

RRIPRe

a5 3al Al aY) Lain (%52) cilS 4D Jae (pumpe (530 "0 5 " 28D G s s g2 al) L)) () Al Sl el
(%7.4) S AT 5k (s saall pgal) Ll (A el die Y5 AN g s



International Journal for Sciences and Technology Vol 7, No. 2, June 2012 34

INTRODUCTION

HBYV infection in Hemodialysis patients varies
among different localities and correlates with
the endemicity in the general population of the
region. HBV prevalence has decreased in
many countries in general population and
Hemodialysis  patients. Improvement of
people's knowledge about risk factors, national
vaccination programs for neonates and
vaccination of high risk groups are responsible
for these decrease in prevalence of HBV
infection in general population (1). Iraq is
among the countries of intermediate hepatitis B
endemicity However, the prevalence and
incidence rates of HBsAg positivity are still
high among patients undergoing maintenance
hemodialysis in the less developed countries

).

Humans are reservoir and vector; spread by
direct contact including exchange of body
secretion, recipient of contaminated blood
products, and percutaneous injection of virus.
Hepatitis B in dialysis patients, prevalence is
higher than standard tests for hepatitis B would
suggest some kidney dialysis patient’s contract
hepatitis B virus (HBV) during the course of
their treatment, possibly from other members
of the dialysis population with occult HBV.
People with occult HBV test negative for HBV
surface antigen (HBsAg) but positive for
HBV-DNA, which 1is detected through
sensitive tests not typically performed on
dialysis patients.

Transmission of HDV is similar to HBV, via
blood and blood fluids containing the virus,
and infection occurs by parenteral routs (3).
Hemodialysis patients may acquire HDV
infection as they are at risk of hepatitis B
infection.  The  information on  the
epidemiology of HDV infection in the dialysis
patients is limited. This may be in part related
to limited use or availability of delta testing. In
European countries, such as France, Sweden,
and the USA, HDV infection is restricted to
high risk group of drug addicts and has
decreased during recent years (4). There are
some reports of acute and fulminant hepatitis
or symptom-free transmission in dialysis
patients with HBV and HDV infections (5, 6).
Delta virus is of particular potential concern in
hemodialysis units where segregation of
HBsAg positive patients to minimize hepatitis
B transmission to susceptible patients may
facilitate the transmission of delta agent. HDV
infection is not important in developed
countries, but may be a major risk for
fulminant hepatitis in hemodialysis patients
with HBV infection in developing countries.

The chronic infection (Super-infection) with
HBV and HDV can lead to life threatening
conditions such as cirrhosis, liver failure and
hepatocellular carcinoma (7).Co-infection of
HBV and HDV (simultaneous infection with
the two viruses) result in both acute type B and
acute type D hepatitis. The incubation period
depends on the HBV titer of the infecting
inoculum. Depending on the relative titers of
HBYV and HDV (8).

PATIENTS AND METHODS

Thirty eight adult patients on Hemodialysis
male and female with acute hepatitis (AH) or
chronic liver disease, such as chronic hepatitis
(CH), liver cirrhosis (LC), and hepatocellular
carcinoma (HCC) who admitted to Hepatology
and Gastroenterology teaching Hospital in
Baghdad during October 2009 to April 2010
and fifty patients with HBV infection who had
infected by other mode of transmission
(control group) were included. They were
established by positivity for surface antigen
HBsAg and HCV detection was done by
serology may have detected. From each
individual included in this study, 5-10 ml of
blood was drawn by venepuncture using
disposable syringes.The sera was separated by
centrifugation for 5 minutes, and divided into
aliquots (250 pl) and stored at -20°C till
examination. Each aliquot of the serum was
used once to avoid thawing and freezing. All
sera and reagents were allowed to stand at
room temperature before use in the test. The
serological tests were performed using
commercially available ELISA kits according
to the instructions provided in the
manufacturer’s manual. HBsAg and IgM anti-
HBc was detected using ELISA kit, (Biokit,
Spain) and IgM anti-HDV by using ELISA Kkit,
(Biokit, Spain).

RESULTS

Table (1) shows that a total percentage of co-
infection in Hemodialysis patients was (52),
the table also shows total (38) patients on
Hemodialysis mean age (meantSD) was
(44.1£11.69) years, the male: female ratio was
3.74: 1.0. The mean age of control group
(mean+SD) was (38.97+12.6) years; of them
were male: female ratio was 2.1:1.0.

It was found that most of Hepatitis B patients
on Hemodialysis were in chronic stage twenty-
one patients with a percentage (55%) of all
patients on Hemodialysis, table (1) shows there
were fourteen patients (36%) had co-infection
of HBV with HDV at chronic stage
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While acute stage found in four patients
(10.5%) and no patient had co-infection,
cirrhosis stage in seven patients (18.3%) and
four patients (10.5%) with Duel-infection of
HBV and HDV, primary hepatocellular
carcinoma (H.C.C.) stage in six patients
(15.7%) with three patients (7.9%) had Duel-
infection of HBV and HDV.

Table (1) : Distribution of Hepatitis B virus and
Hepatitis D virus Duel-infection in patients on
Hemodialysis according to the stages of disease

Table (2): Distribution of Hepatitis B virus and
Hepatitis C virus Duel-infection in control group
according to the stages of disease

No. of
patients
Stlf‘ng;;)f No. of | Percentage with Percentage
' | patients % HDV g
Infection
Duel-
infection
AH 4 10.5% - -
CH 21 55.5% 14 36.8%
LC 7 18.3% 4 10.5%
HCC 6 15.7% 3 7.9%
Total 38 100% 21 55.2%

The total percentage of Duel-infection in
control group was (7.4%) as in table (2).
Distribution of Hepatitis B patients in control
group according to the stages of disease was in
table (2) that shows the most of HBV were in
chronic stage (74%) and two patients (5.4%)
with Duel-infection of HBV and HDV. In
acute stage there were ten patients (20%) and
no patient had co-infection. Patients in
cirrhosis stage were two patients (4%) one of
them (2%) was having co-infection HBV and
HDV. Primary hepatocellular carcinoma stage
was in one patient (2%) without Duel-
infections.

30
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Figure (1): Distribution of Hepatitis B virus
patients on Hemodialysis and control group
according to the age

No. of
atients
Stage of | No. of Percentage b with
HBV control o Percentage
Infection | group % HDV
Duel-
infection
AH 10 20% ---
CH 37 74% 2 5.4%
LC 2 4% 1 2%
HCC 1 2% -—--
Total 50 100% 5 7.4%
N
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Figure (2): Distibution of Hepatitis B virus patients on
Hemodialysis and control group according to the Gender
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DISCUSSION

Table (2) shows that in control group the
prevalence of anti-HDV antibodies among
HBsAg-positive carriers was (7.4%). This
finding was disagreed with the finding of
Maria (2003) who found that (<0.5%) of
patients with HBV had Duel-infection with
HDV (9) while these results was agreed with
other study that found (5-8) of patients with
HBsAg —positive had Duel-infection with
HDV (10, 11). These finding could be
explained by that, the difference of
geographical  area, improved hygienic
conditions, and the using of vaccination may
lead to these results.

Control group (table 2) showed that the most
of Hepatitis B virus patients were in chronic
stage (74%) of all HBV patients. These results
were agreed with the results of (1) and (13)
who found (86.4%) and (74.75%) of patients
with HBV were on chronic stage of the disease
(12, 13). The high rate of Duel-infection of
HBV with HDV in chronic stage of Hepatitis
B infection may be due to the greater chance of
risk factor of Dule-infection.

Table (1) shows that total percentage of Duel-
infection in Hemodialysis patients was
(55.2%) which was higher than the total
percentage of Duel-infection in control group
(7.4%). This finding agreed with the result of
Maria (2003) who found that Duel-infection
with HBV and HDV was (57%) among
Hepatitis B virus on Hemodialysis patients(m)
this finding could be explained by that the
highest risk factor for transmission of HDV
among HBsAg positive patients in Iraq was
Hemodialysis history (13) .

Table (1) also showed the higher rate of co-
infection with HBV and HDV among patients
on cirrhosis stage (10.5%) and primary
hepatocellular carcinoma stage patients (7.9%)
comparative with the rate of Duel-infection
among these stage in control group patients
that were (2%) of Duel-infection among
cirrhosis stage patients the table also showed
that no patients among primary hepatocellular
carcinoma had Duel-infection with HBV and
HDV, this results were agree with other study
that showed co-infection with HBV and HDV
is characterized by accelerated progression of
liver disease and great incidence of cirrhosis
than HBV monoinfection (14-17). That result
could be also explained by that Hepatitis D
virus HDV, a defective RNA virus that
requires a helper function of HBV for
packaging and transmission play an important
role in the progression of chronic liver damage
in patients chronically infected with HBV (18,
19).

CONCLUSION

Co-infection with HBV and HDV in
Hemodialysis patients with HBsAg-positive
carriers is higher than other mode of
transmission in Hepatitis B virus Iraqi patients.
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ABSTRACT

This study was conducted to study the effect of HD session for CRF patients on the level of
Antioxidant parameters include Ceruloplasmin (CP), Uric acid (UA), Albumin (Alb),
Malonildialdehyde (MDA) and Glutathione (GSH),The results show that a significant elevation of
MDA, CP,UA (P<0.001)and significant reduction of GSH and Alb (p<0.001).

Key words: Reactive oxygen species (ROS), Free radicals (FR), Ceruloplasmin (CR),
Malonildialdehyde (MDA), Glutathione enzyme.
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INTRODUCTION

Antioxidants represent a first line body defense
against oxidative stress produced by generation
of free radicals and reactive oxygen species
(ROS), that can neutralize free radicals by
accepting or donating one acess of neutralizing
a free radical molecules to non free radical
molecule (1).

Oxidative stresses define an imbalance
between formation of reactive oxygen spices
(ROS) and ant oxidative defenses mechanisms.
In view of the profound biological effects of
(ROS), in recent years numerous clinical and
experimental studies focused on detective of
singe of oxidative stress in renal patients.
There is good evidence indicating that uremia
in general is associated with enhanced (2),and
treatment of uremic patients with HD has been
suggested to particularly contribute to
oxidative stress and reduced antioxidant level
in these patients (3).loss or deficiency of
antioxidant activity (e.g. vitamin E deficiency)
could also contributed to enhanced oxidative
stress in uremia .

Free radicals are molecules or molecule
fragments with unpaired electron (4) those
molecules are highly reactive, so they easily
capture an atom to form other reactive
molecules starting a chemicals chain reaction.
Free radicals (FR) vary in their reactivity, but
most of them are reactive and unstable (5)

The major deleterious effect of intracellular
free radical generation is lipid peroxidation,
lipid peroxidation is the oxidative deterioration
of poly unsaturated lipids under influence of
free radicals, wich has several biochemical
effects, and lipid peroxidation is a free radical
process comprised of three principle events
initiation ,propagation cycle and termination(6)
The most important protective antioxidant in
human plasma is Ceruloplasmin, Uric acid,
Albumin, Vitamin C, E, Transfering and other
antioxidant Ceruloplasmin (CP) is mainly
responsible for serum antioxidant activity Its
active phase reactant protein found in various
body fluid, protects tissues from damage
caused by free radicals in the foci of
inflammation where it is found. It's an alpha-2-
glycolprotein ~ with ~ enzymatic  activity
containing six copper atoms per molecule (7).
The major physiological role of (CP) is the
oxidation (Fet2)to (Fet3)allowing iron
incorporation into transferring(8) Uric acid a
major protective antioxidant against nitrogen
dioxide and hypochlorous acid (HOCL)(9)it
has a potential for chelating iron and copper

rendering them unreactive and thus inhibiting
lipid peroxidation

MATERIALS AND METHODS

Fifty five patients with end stage renal disease
undergoing HD treatment attending General
Hospital of Ramadi city, Hemodialysis unit,
age between (17-60) years from both sex .
(5¢cc) blood specimens was taken from each
patient, these samples were used to pool
serum, pool serum were used for determine
antioxidant which include serum
Malondialdehyde (MDA),Erythrocyte
glutathione (GSH),Ceruloplasmin (CP),Uric
acid(UA)and Albumin (Alb) by using special
kit for enzymatic and photometric methods .A
total of 30 health individual from both sex
were including as control group .

Statistically data were analyzed with (SPSS)
system which analyzed mean value, standard
deviation and study (T-test) and (P-value).

RESULTS AND DISCUSSION

Oxidative stress:

Antioxidant parameters include measuring
GSH, CP, MDA, UA and Alb, for this study
the value of Mean and +SD for each one of
antioxidant levels to patient and control group
are showing in table (1)

DISCUSSION

Dialysis patients are subjected to an oxidative
stress resulting from the dialysis sessions (8,
10).In present study GSH level in (CRF)
patients highly significant decrease than
control group (p<0.001) this finding indicate a
significant higher in peroxidation process in
HD-patients the healthy subjects, Reduction
(11).Reduced (GSH) is on of the most
important scavengers of free radicals in red
blood cell membrane (12)
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Table (1) Mean and SD and P-value for some antioxidant parameter in patients and control group

Patient group Control group
Variables Mean | £SD Mean | +SD P-value
GSH(mmol\L) 0.53 +0.05 | 0.93 +0.08 | <0.001
CP(mmol\L) 9.01 +1.01 | 4.58 +1.01 | <0.001
MDA (pmmol\L) 1.79 +0.14 | 0.44 +0.14 | <0.001
UA(mg\dl) 7.5 +3.52 | 4 +1.16 | <0.001
Alb(mg\dl) 3.2 +2.77 49 +62.2 | <0.001
Current studies preset varying results regarding REFERENCES

the relation between antioxidant ,oxidant and
element levels in HD patients (13).90%or more
of total serum copper is found in CP(14),high
levels occur in cupper intoxication ,our study
there were significant elevation in CP in
patients group with control group,CP can act
as antioxidants ,it scavenges damaging
particles in the body known as free radicals
,and these occurs naturally in the body and can
damage cell walls, antioxidants can neutralize
free radicals and may help prevent some of the
damage they cause(15).

In our study the level of plasma (MDA) in
patient was higher than in control group
(p<0.001) and this result consistent with
different studies (15,16,17) but not with
(18).elevated of uric acid level for patient
group as compared with control group may
provide a compensatory mechanism to contract
oxidative damage related to atherosclerosis and
ageing in humans(18).Due to progressive loss
of the GFR, patients with renal disease have
decrease renal clearance of uric acid and
higher serum uric acid level .

In this study there is highly significant increase
in albumin compared with control group and
this result may b due to its action as acute
phase reactant which increased with any
inflammatory  process and reflect the
underlying inflammatory process in CRF (19)
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ABSTRACT

This study aimed at clarifying the relationship between information system strategy and information
technology strategy. To achieve the object of the study, it attempted content analysis methodology to
reveal literature that discusses concepts and theories of ISs and Its, information strategy, information
management strategy, information technology strategy and change management implementation
strategy. Then, clarifies the relationship between information system strategy and information
technology strategy. The most important findings were Information system strategy and information
technology strategy fall under the business strategy, and ways to deliver strategy , to support or to
shape competitive strategy of the organization , the IS strategy is an essential element responsible for
delivering the technology used for application systems, and it should be used synonymously with
business strategy. Meanwhile, the IS strategy should reflect the strategic view of the business
executives regarding the role that IS should play and this should encompass how to invest and utilize
IS for strategic goal .The study recommended that the IS strategy must be a plan for gaining and
maintaining competitive advantage and IT used to get competitive advantage , then both ISs and ITs
are used synonymously with business strategy to gain competitive advantage and to achieve strategic
goals.
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INTRODUCTION

In every conceivable aspect, the need for an
Information  System  which  consist of
information technology infrastructure ,data ,
application system and personnel who deploys
IT to deliver the information and
communications services in any organization
(1). The presence of an information system
will help propagate a more secure and
accessible means to company information
using the appropriate technology . However,
more essential to having a perfect strategy to
effectively guide and build information and
technology systems.

The current study aims to discuss the
relationship between information system
strategy, information technology strategy and
business strategy, mention to different
meaning for ISs and ITs in order to achieve
the main goal of this study regarding the
relationship between information system
strategy and information technology strategy.

Information system Strategy and business
strategy:

From the literature review it's obvious that
every business should have a business strategy
- this is a long-term plan which shows the
direction the business is taking (2). The
business strategy provides an agreed set of
objectives for the business, it is important
because it allows resources to be targeted, and
also because it allows the shareholders,
customers, banks and employees (the
"stakeholders" of the business) to see that the
business is taking account of their interests.In
order to respond to environment challenges
organizations must integrate their information
systems, and link subsystem together to
provide access from any location with
capability of sharing information across the
organization. The organization go toward a
wide use of IS/IT. And because of ever
increasing cost of IT ,this had led to a need for
an executive level manager called Chief
Information Officer (CIO) to assist senior
executive to oversee overall information
management of the organization , the CIO
share The development of IS strategies with
senior manager to manage overall effective
use of all the IS/IT investments, alignment
between business needs and IS/IT strategies,
competitive  advantage  from  business
opportunities on strategic use of IS/IT,

appropriate resources and competencies for
successful IS/IT deployment.

Building on Porter's definition of strategy
as ‘the route to competitive advantage that will
determine and sustain performance’(3), we can
define an ISS as the analysis of the role that
information systems can play in helping
business units or companies to define a route
to competitive strategy by making appropriate
investment in Information Technology(4). IS
related-decision are contingent on the chosen
role of IS (push or support of business
initiatives) agreed upon by the top
management and CIO. While business strategy
consider as large umbrella and this plan
include group of initiatives to optimize the
performance and what will they need to deliver
them, for example increasing the efficiency of
existing business process by transforming
information system from manual to electronic
methods Require information technology to
implement them (4).

Pearlson and Saunders, had mentioned that
IS strategy must complement business
strategy, when IS support business goal, the
business appears to be working well. It will
inevitably require resources and it may require
a change in working practices within the
organization. and while the IT strategy is
concerned with the planning, introduction and
use of IT resources for the benefit of the whole
organization, the information system  will
benefit from IT resources. Therefore The
Information Systems Strategy and IT strategy
are parts of the business strategy. Then we can
conceptualize the relationship between IS
strategy and IT strategy as illustrated in figure
(1):

Information system
strategy

Introduice resouirces

[nformation

technology stritegy

Figure (1) the relationship between information system
strategy and information technology strategy. Source:
David , Suzanne , and Matthew, (2003) Integrating
operations and information strategies in e-business.
European management journal, 21(5), 632

Utilize/ need require
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Although there is no general agreement on the
constituents of  the information system
strategy, the information  management
literature, for the most part, is keen to
differentiate between information system and
information technology .Information systems
strategy 1is seen as being concerned with
meeting  the  information needs  of
organizational members and other stakeholder
(5), it support the organization and business
processes with the information they needs to
execute the business strategy successfully. So
Business strategy which is A well-articulated
vision of where a business seeks to go and how
it expects to get there drives IS strategy. And
IS should clearly support defined business
goals and objectives.

The function of a IS strategy itself is best
described by Wilson (1989) who states that:
An information system strategies bring
together the business aims of the company (6),
An understanding of the information needed to
support those aims, and the implementation of
the computer systems to provide that
information, it is a plan of a development of
systems toward some future vision of the role
of information systems in the organizations.

This definition is qualified by Reponen who
argues that: An IS strategy is something which
is essentially a planning process in the minds
of the decision makers, users and developers of
the systems. It is supported with written
reports and plans, but they are of secondary
importance (7). Information system strategies
is the plan of an organization used in providing
information services and allows the company
to implement its business strategy , it can itself
affect and affected by changes in a firm’s
business and organization’s strategies because
IS touch every part of a business operation .
The essential point toward understanding the
relationship between information system
strategy an information technology strategy is
that IS strategy has four distinct components :
the information strategy, the information
technology strategy, the information
management strategy and the change
management/ implementation strategy(8), as
illustrated in figure (2) .

Organization strategy

Information strategy

Information management
trategy

hange management!
implementation strategy

Information

systems strategy

Information technology
strategy

Figure (2): Component of IS strategy Source:

Reponen, T. (1993) Strategic information systems - a
conceptual analysis. Journal of Strategic Information

Systems, 2(2), 100-104.

The Information Strategy

The information strategy acts as the linchpin
between the organization strategy and the IS
strategy. It answers the questions: what
information is required? and where is the
information required to support the primary
tasks, or key goals, of the organization
strategy. It also questions the appropriateness
of the critical assumptions behind the
organization strategy in light of the changing
environment and changing perceptions (9).

Information strategy is seen as an
organization’s unified blueprint for capturing,
integrating,  processing,  delivery, and
presentation of information in a clean,
consistent, and timely manner. All information
in an organization should meet a certain
standard for quality. It should be delivered
consistently across the organization, i.e.,
asking for the same information in different
divisions should yield the same result, and
users and applications shouldn’t have to wait
long to get their requested information.
Establishing an information strategy for any
organization is important because information
is asset and has a value. The value of
information is in it accessibility and accuracy.
Information that is not accessible on demand,
and/or is not accurate is not an asset (9).
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The information technology strategy is, for
Galliers, of secondary importance: it is
concerned with applications and platforms, the
'nmuts and bolts' of how to provide the
information. Thus, it is concerned with the
technological infrastructure necessary to fulfill
the requirements of the information strategy
(10). An information technology strategy is
concerned with what technology (i.e. The
computer hardware) and technology systems
(i.e. the computer software, programs,
operating systems , applications... etc)
including interconnecting telecommunications
network are needed in order that the ISS can be
realized ( 3) . The target of the strategy can be
either the forms of technology being used or
the people who are using it. There is a
principle from a business expert that an IT
strategy has to focus on the strategy by
creating and measuring the value of the
business from the perspective of the
investment put into the employment of IT.
Some strategies have focused on the ability of
a company to spend on IT. Another focus has
been how employees of a company can use the
technology to create value for the organization.
The best way to come up with a strategy is to
have both groups in managerial positions from
the business and IT departments come together
to design a plan. This helps to see the goals of
the business along with how the IT department
can accomplish this (10).

Developing IT strategy is a critical
organizational process, this process well
become more important as strategic necessity
of IT increases. According to John P. Glaser
The IT strategy should be (11):

e  The IT strategy often derived directly
from a thorough review of
organizational strategies and plans
but IT strategies based on continuous
improvement of core operations and
information — management  needs;
There are a small number of core
operational processes and information
management tasks that are essential
for the
Effective and efficient functioning of
the organization. The organization
assesses the performance
of processes and develops plans to
improve performance of these
processes. The organization defines
core information needs, identifies the
gap between the current status and its

needs, and develops plans to close
those gaps. These plans often will
point to an IT agenda. As a result IT
strategies may be derived from the
organization’s  strategy, but not
always. There can be ongoing efforts
to improve processes, regardless of
the specifics of the organization’s
strategic plan. Also IT strategies
determined by examining the role of
new information technologies, This
approach  involves determining
whether new IT capabilities enable
the organization to consider new
approaches or significantly alter
current approaches to its strategies.
the organization examines new
applications and new technologies
and tries to answer the question,
“Does this application or technology
enable us to advance our strategies or
improve our core processes in new
ways?” For example, applications that
support the communication between a
physician and his or her patient
through the Internet might enable the
organization to think of new
approaches to providing care to the
chronically ill patient. Holding up
new technologies in the spotlight of
organizational interest can lead to
decisions to invest in the new
technology.

The IT strategies derived by assessment
of strategic trajectories; that is
Organizational and IT strategies
invariably have a fixed time horizon
and fixed scope. These strategies
might extend two to three years into
the future, outlining a bounded set of
initiatives to be undertaken in that
time period. Assessment of strategic
trajectories asks the question, “What
do we think we will be doing after
that time horizon and scope? Do we
think that we will be doing very
different kinds of things, or will we be
carrying out initiatives similar to the
ones that we are doing now?”.

The IT strategy should be dominated
by a focus on defining needed
application systems ; The centerpiece
of any IT strategy is an inventory of
applications that need to be acquired
and implemented. Applications are
where the IT rubber meets the
organizational road. However, the IT
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strategy needs to go well beyond the
definition of applications. Application
sourcing and uniformity ,
infrastructure characteristics such as
reliability, agility, supportiveness ,
and efficiency, data standardization
Strategies ~ which In  general,
strategies  focus on acquiring new
types of data, defining the meaning of
data, determining the organizational
function responsible for maintaining
that meaning and quality, integrating
existing sets of data, and identifying
technologies used to manage, analyze,
and report data , The IT Staff Issues
that encompass the analysts,
programmers, and computer operators
who daily manage and advance
information systems in an
organization. This IT staff strategy
focus on acquiring new skills,
organizing the IT staff, sourcing the
IT staff and solidifying the
characteristics of the IT group, such
as innovative, service-oriented, and
efficientt , and the way an
organization views IT are all essential
elements of the IT strategy(11)

e The IT strategy is better if it is
developed by wusing a rigorous
methodology; Methodologies can be
helpful in developing an IT strategy.
These approaches can make the
process more rigorous, politically
inclusive, comprehensive, and more
likely to produce a set of desired
outcomes (11).

IT strategy should be based on a derivation of
needs from the organization’s strategy. After
all, IT is a tool of which the value is based on
its ability to support organizational plans and
activities. However, this derivation is not the
only approach for identifying important IT
investments. The IT agenda can be
significantly influenced by efforts to improve
core organizational processes and information
needs, the opportunities created by new
technologies, and a discussion of strategic
trajectories, then the relationship between them
is that Information technology strategy is one
of the component of the information system
strategy (11).

The Information Management Strategy (How
organization should run IS and IT activities)

The Information Management Strategy is
concerned with how the information services
are organized for the different facets of
organization (i.e., centralized, distributed, out-
sourced) and policy issues such as who gets
access and what level of access they receive.
IM strategy deals with the management of the
entire information systems function .This
strategy focus on the relationships between
specialists and wusers, and between the
corporate level and divisions or business units
.it is concerned with the management controls
for IS, management responsibilities
,performance measurement and management
process (10).

The Change Management/ Implementation
Strategy will identify what organizational
change will be needed for the information
systems strategy to be successful and when it
will be implemented and by whom.
Importantly, those who will implement the
strategy should be involved in its formulation
and specific plans and budgets should be
drawn into the process here.(management
process, people, organization structure

,etc)(10) .

CONCLUSION

Information system strategy and information
technology strategy which are falls under the
business strategy are ways to deliver strategy ,
to support or to shape competitive strategy of
the organization , the IS strategy which deal
with the information system application and
the IT strategy which is essential element or
main component in IS strategy responsible for
delivering the technology used for application
systems should be used synonymously with
business strategy. Meanwhile the IS strategy
should reflect the strategic view of the
business executives regarding the role that IS
should play and this should encompass how
to invest and utilize IS for strategic goal .

From the discussion above we can say that IS
strategy is a plan that aims to identify the
required IS assets , including personnel (e.g. IS
staff and its capabilities ) ,structure (e.g. IS
processes) monetary resources (IS budget ) and
technologies (e.g. IS application and
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infrastructure ) and to allocate the existing IS
assets in efficient way .IS plan covers both
the purpose of IT strategy to direct the
efficient and effective management of IS
resources and IM strategy to develop
technology polices and architecture .

Because IS strategy is a plan for gaining and
maintaining competitive advantage and IT
related to using IT to get competitive
advantage , then both ISs and ITs are using
synonymously with business strategy to gain
competitive advantage and achieve strategic
goals.
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ABSTRACT

Hepeatitis B and hepatitis C are common infections and therefore it is not uncommon to see patients co-
infected with both of these viruses. The combination of both infections appears to lead to an increased
risk for liver damage as well as an increased risk for the development of hepatocellular carcinoma.
Evaluate the prevalence of dual infection with HBV and HCV among Iraqi patients with chronic liver
diseases. Three hundred fifty adult patients male and female with chronic liver disease, they were
admitted to Hepatology and Gastroenterology teaching Hospital in Baghdad. All these patients were
assessed serologically. Co-infection with HBV and HCV in chronic liver diseases patients was
(11.14%). The mean age for co-infection with HBV and HCV was 41.18+15. The most of co-infection
of HBV and HCV were in Hepatocellular Carcinoma with percentage of 60% of all co-infected
patients. The suspected major risk factors, for transmission of co-infection was found that (37.46%)
due to Hemodialysis history.

Key words: co-infection, risk factor, HBV, HCV
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INTRODUCTION

Approximately 350 million people are infected
with HBV worldwide, and the World Health
Organization  (WHO) estimates  that
approximately 170 million people are infected
with HCV. HBV and HCV infection account
for a substantial proportion of liver diseases
worldwide. Because the two hepatotropic
viruses share same modes of transmission, co-
infection with the two viruses is not
uncommon, especially in areas with a high
prevalence of HBV infection and among
people at high risk for parenteral infection. The
exact number of patients infected with both
HCYV and HBV is unknown (1).

Dual infection with HBV and HCV is not
uncommon in geographic areas where a high
endemic level of both infections is reported,
such as Southeast-Asia and Mediterranean (2-
4).The primary concern with HBV/HCV co-
infection is that it can lead to more severe liver
disease and an increased risk for progression to
liver cancer (HCC). Moreover, the number of
confected patients is likely higher than is
usually thought (5).

Hepatitis B and hepatitis C are common
infections and therefore it is not uncommon to
see patients co-infected with both of these
viruses. The combination of both infections
appears to lead to an increased risk for liver
damage as well as an increased risk for the
development of hepatocellular carcinoma.
Studies have shown that both viruses can
inhibit the replication of the other virus. Of
note, in most cases, HCV predominates over
HBYV (6).

PATIENTS AND METHODS

Three hundred fifty adult patients, male and
female with chronic liver diseases such as
chronic hepatitis (CH), liver cirrhosis (LC),
and hepatocellular carcinoma (HCC), were
admitted to Hepatology and Gastroenterology
teaching Hospital in Baghdad from October
2009 to December 2010. They were
established by biochemical evaluation (Total
serum bilirubin TSB, Alanin aminotransferase
ALT and Aspartate aminotransferase AST),
positivity for surface antigen HBsA and
negativity for HBc IgM, chronic hepatitis B
patients (HBc IgM — CHB). The patients were
submitted for historical and clinical evaluation
using special questionnaire, from each
individual included in this study; 5-10 ml of
blood was drawn by venepuncture using
disposable syringes. The blood was placed in
plastic disposable tubes, it was left to stand at

room temperature (20-25-C) to allow it to clot,
then the sera was separated by centrifugation
for 5 minutes, and divided into aliquots (250
ul) and stored at -20-C till examination. Each
aliquot of the serum was used once to avoid
thawing and freezing. All sera and reagents
were allowed to stand at room temperature
before use in the test. The serological tests
were performed using commercially available
ELISA kits according to the instructions
provided in the manufacturer’s manual.
HBsAg and IgM anti-HBc was detected using
ELISA kit, (Biokit, Spain). The HBsAg
confirmatory test uses the principle of specific
antibody neutralization to confirm the presence
of HBsAg in human sera. In the test, a human
serum containing anti-HBs (the confirmatory
reagent) is incubated with the sample in
solution. If HBsAg is present in the sample, it
is bound by its specific antibody and blocked
from binding to the antibody coated to the
microplate well. A sample is confirmed as
true HBsAg positive if the reduction in
absorbance of the neutralized ample is at least
50%, and the non- neutralized ample
absorbance is equal to or greater than the assay
cut-off. Detection of anti-HBc by ELISA test
for qualitative determination of IgM antibodies
to Hepatitis B virus core antigen (anti-HBc
IgM) in human serum or plasma. The assay is
an antibody-capture, non-competitive test
based on the use of polystyrene microwells
coated with mouse monoclonal antibody to
human IgM. The blood samples were detected
for HCV by bioelisa HCV 4.0 is an
immunoenzymatic method in which the wells
of a microplate are coated with recombinant
antigens representing epitopes of HCV: Core,
NS3, NS4 and NS5. Serum or plasma samples
are added to these wells. If antibodies specific for
HCV are present in the sample, they will form
stable complexes with the HCV antigens on the
well.

RESULTS

The distribution of HBV patients according to
the sex was found that males were more than
females with a ratio of (3.3:1).while the
distribution of dual infection patients
according to the sex was (3.8:1).

Table (1) shows the number of patients with
HBV and HCV among chronic liver diseases
patients, they were 39 patients in a ratio of
11.14%. The table also shows the distribution
of Hepatitis B patients and co-infection of
HBV and HCV according to their age. It was



International Journal for Sciences and Technology

Vol. 7 No. 2, June 2012 50

found that the age of patients with Hepatitis B
was ranged between 21-75 yrs. with a mean
age of 39.39+15 and the age of patients with
co-infection was ranged between 25-70 yrs
with a mean age of 45.18+15. Also it was
found that most age group infected with
Hepatitis B was recorded with (30-40 years)
with a percentage of 32%, and age group
infected with co-infection of HBV and HCV
was (40-50) with percentage of 46.15%.

It was found that most of co-infection of HBV
and HCV were in Hepatocellular Carcinoma
with percentage of 60% of all co-infected
patients.  Co-infected of HBV and HCV
patients were in Cirrhosis with a percentage
(36.36%) of all co-infected patients; while
chronic stage found in (30.85%).

Table (1): Age Distribution of Hepatitis B patients and co-infection of HBV and HCV

. . No. of patients with co-
Age Group No. of patients with Percentage% infection of HBV and Percentage%
(Years) HBV HCV

20-30 55 15.71 2 5.12
30-40 112 32.00 15 38.46
40-50 87 24.85 18 46.15
50-60 58 16.57 3 7.69
60-70 29 8.28 1 2.56
>70 9 2.57 - -

350 - 39 11.14

Table (2) also showed a percentage of (94%) in Chronic stage, (3.14%) of Cirrhosis (2.56%) of
Hepatocellular Carcinoma in Hepatitis B virus patients as showed in table (2).

Table (2) :Distribution of Hepatitis B Patients According to the Stages of Disease

. . No. of patients with co-
o, o,
Stages of HBV Infection No. of patients Percentage% infection of HBV and HCV Percentage%
Chronic 329 94 29 30.85
Cirrhosis(LC) 11 3.14 4 36.36
Hepatocellular Carcinoma
(HCC) 10 2.56 6 60
Total 350 100 39
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Table (3) shows the suspected major risk factors for transmission of co-infection of HBV and HCV. It
was found that (27.46%) due to Hemodialysis history and (25.64%), (23.7%), (13.69) and (10.12) due
to Frequent paranteral drug administration, Previous blood transfusion, family history and previous
surgery respectively. The suspected major risk factors for transmission of HBV infection was found
that (22.85%) due to Frequent paranteral drug administration and (21.71%) due to Previous blood
transfusion, (18.28%) due to and Hemodialysis history and (14.85%), (12.28%), due to family history,
previous surgery respectively.

Table (3): Major Risk Factors for Transmission of HBY and HCV Co- Infection

Mode of Transmission No. of No. of patients with
of a ti;!n ts Percentage% co-infection of HBV Percentage%
HBYV virus P &HCV
Previous blood 76 2171 9 23.07
transfusion
Frequent parenteral 80 2285 10 25.64
drug administration
Hemodialysis history 64 18.28 11 27.46
Family history of
Positive HBsAg 52 14.85 5 13.12
Previous surgery 43 12.28 4 10.69
Unknown Source 35 10.00
39

DISCUSSION

The studies show that 5% of the world
population has chronic Hepatitis B (7). As
other developing countries, HBV infection is
one of the most common infections in Iraq (8,
9). Because HBV and HCV infection have the
same mode of transmission, the dual infection
is not uncommon in countries where a high
endemic level of the two infection (1). The
infections with chronic hepatitis B virus and
hepatitis C virus are more common in male
than female with a ratio of (3.3:1) as well as
the dual infection with HBV and HCV with a
ratio of (3.8:1). This difference could be
explained by that the risk factors of hepatitis
viruses like alcohol intake are more common
in male than female which may enhance the
development of liver diseases (10).

Table (1) shows the number of patients with
HBV and HCV among chronic liver diseases
patients, they were 39 patients in a ratio of
11.14%. This finding agrees with Irene (2011)
who found that Chronic HCV co-infection
occurs in 7-15% of patients with chronic HBV
infection (11). Other studies found that dual

infection with hepatitis B virus and Hepatitis C
virus is a common infection in areas where a
high endemic level of both infections, the
prevalence is around 10-20% in patients with
chronic HBV infection (2-4). Table (1) also
shows patients with hepatitis B virus whom
were ranged between 21-75 yrs. with a mean
age of 39.39+15, are infected with a
percentage of 32% within the range of 30-40
yrs. These results coincide with previous
studies done in Iraq; such as: Youssif (1998)
who reported that the infection targeted
patients with mean age of 42 years, Al-Waysi
(2005) with mean age of 45 years, and Watheq,
(2011) with mean age of 38 yrs. Also, several
studies in the world agreed with this study's
results like Chakraborty et al. (2005) who
reported a mean infection age of 35.6 years,
Hajiani et al. (2009) who found it 37 years,
and Abed El-kader et al. (2010) who reported
39.2 years, while some studies were recorded a
lower mean age as Gaetano et al. (2010) who
reported 27years for hepatitis B patients in
Southern Italy. This difference may be due to
the different source of infection or to
environmental and geographical distribution
(12-18). In addition, the table shows the age of
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patients with co-infection was ranged between
25-70 yrs with a mean age of 45.18£15, has a
co-infection rate of 46.15% within 40-50 years.
In other studies that agree with this study, it
was found that the dual infection ratio
increased in the patients who had more than 42
years (19).

Table (2) shows that co-infection with HBV
and HCV was 60% of Hepatocellular
Carcinoma patients, 35.36% of Cirrhosis
patients, and 30.85% of chronic stage patients.
This study agrees with other studies that found
the dual infection is more aggressive with
greater incidence of liver cirrhosis and
hepatocellular carcinoma than HBV or HCV
alone (20, 21). In Italian study, 29% of patients
with dual-infection were cirrhotic (20).
Another study in KSA found that the liver
cirrhosis and hepatocellular carcinoma were
more common in patients with dual with HCV
and HBV infection than the diseases were
found in patients infected with HCV only (22).

Table (3) demonstrate the similarity between
chronic hepatitis virus and dual infection with
HBV and HCV in terms of risk factors for
transmissions, it shows that transmission risk
factors of chronic hepatitis B virus patient’s
and dual infection patients are the same, as
agreed with other studies that totally found that
the risk factors of dual infection are similar to
those of single infection of the two viruses
because the two viruses have the same mode of
transmission (1).

The hemodialysis history is an important mode
of transmission of HBV and dual infection in
addition to frequent parenteral drug
administration and blood transfusion, as shown
in table (3). This finding agrees with Stark et
al. (1997) who reported that HBV is
transmitted through unsafe injections and
transfusions by inoculation of even a small
amount of the virus (23). An Iraqi study by
Watheq (2011) showed that the blood
transfusion is an important mode of
transmission of HBV in addition to frequent
parenteral drug administration and
hemodialysis history, but also reported that the
important mode of transmission is blood
transfusion which may be due to including
acute HBV and CHB in his study while this
study includes chronic hepatitis B virus only.
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ABSTRACT

Antibacterial activity of some raw and commercially available honey was tested against Gram-positive
bacteria Staphylococcus aureus and Streptococcus spp. and Grame negative bacteria, Shigella spp.,
Salmonella spp., Pseudomonas aeruginosa, and Escherichia coli. Both types of raw honey (RH1
and RH2) showed antibacterial activity against test organisms with the zone of inhibition
ranging from 18 to 45 mm and from 22 to 47 mm respectively. Also both types of commercials
honey (SH3 and LH4) showed antibacterial activity against test organisms with the zone of
inhibition ranging from 15 to 48 mm and from 17 to 49 mm respectively. Raw honey possesses
more inhibitory activity against Streptococcus spp., Salmonella spp., and S. aureus than commercially
available honey. On the other hand, commercially available honey possesses more inhibitory activity
than raw honey against Shigella spp., Pseudomonas aeruginosa, and Escherichia coli. . MIC values of
raw honeys RH1 and RH2 for tested organisms was 750 pg/mL. Where as MIC of commertial honeys
SH3 and LH4 was 1000 and 1250 pg/mL respectively. The potency  of both types of raw and
commercial honey at 100% concentration was found to be higher than all other
concentrations tested. However, no effect was observed at concentration of 6.25% v/v honey in
the case of both raw and commercial honey samples. However, when compared the results of some
standard antibiotics to antibacterial activity of the raw and commercial honeys extracts, it was observed
that the inhibitory activity of the extracts of tested microorganisms was greater than of some standard
antibiotics used in the study.

Keywords: Antibacterial activity; Raw and processed honey; MIC; Antimicrobial susceptibility.
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INTRODUCTION

Honey is a popular sweetener and a common
household product throughout the world. It is
nonirritant, nontoxic, available and cheap. It
has been used from ancient times as a method
of accelerating wound healing. Traditional
importance and use of honey as therapeutics
has been mentioned by the Egyptian and
Sumerian physicians as early as 4000 years
ago, Reference (origin) cited at Maryann,
(2000) (1). Honey has been used since ancient
times for the treatment of some respiratory
diseases and for the healing of skin wounds. It
has been proposed that the healing effect of
honey could be due to various factors such as
high osmolarity, acidity and particularly
hydrogen peroxide which is formed from the
oxidation of glucose by the enzyme glucose
oxidase, during the period when honey is
ripening. Glucose oxidase originates from the
hypopharyngeal glands of honeybees (2).

In general, all types of honey have high sugar
content but a low water content and acidity,
which prevent microbial growth. Most types of
honey generate hydrogen peroxide when
diluted because of the activation of the enzyme
glucose oxidase, which oxidizes glucose to
gluconic acid and hydrogen peroxide.
Hydrogen peroxide is the major contributor to
the antimicrobial activity of honey, and the
different concentrations of this compound in
different honeys result in their varying
antimicrobial  effects (3). Besides its
antimicrobial properties, honey can clear
infection in a number of ways, including
boosting the immune system, having anti-
inflammatory and antioxidant activities, and
via stimulation of cell growth (4). Honey has a
well established usage as a wound dressing in
ancient and traditional medicines. In recent
times this has been re-discovered, and honey is
widely used as a topical antibacterial agent for
the treatment of wounds, burns and skin ulcers.
Several types of bacteria, commonly involved
in wound infections like Escherichia coli.

MATERIALS AND METHODS

Honey samples

Four kinds of honeys were used in this study.
Two honey samples are raw honey (RH1 and
RH2) were collected from Baghdad and Al-
Basra Governorate respectively in Iraqi. While
two commercial available honeys San
Francisco and Langnese (SH3 and LH4)

Staphylococcus aureus, Proteus mirabilis,
Klebsiella spps., Streptococcus faecalis and
Pseudomonas aeruginosa, are susceptible to
the antibacterial activity of honey regardless to
their resistance to antibiotics [5].

A large number of honeys are
available in the Iraqi. These honeys are either
locally produced or imported from different
countries. The purpose of the present study
was to evaluate antibacterial activity of four
types of honey against six human pathogenic
bacterial cultures such as Shigella spp.,
Streptococcus  spp.,  Salmonella  spp.,
Pseudomonas  aeruginosa,  Staphilococcus
aureus, Escherichia coli.

respectively was bought from the market.
Honey samples were stored at 4°C in the dark
until analyzed.

Bacterial isolates

Six bacterial isolates which are pathogenic to
human were obtained from Department of
Biology and Biotechnology - College of
Science — University of Baghdad. They include
Gram negative Pseudomonas aeruginosa, E.
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coli, Salmonella spp, Shigella spp. and Gram
positive S. aureus and Streptococcus spp.
These bacteria were isolated from patients’
from hospitals and identified by standard
methods. Pure cultures of isolates were
preserved at 4°C on nutrient agar slants.

Preparation of inoculums:

The bacterial isolates were inoculated in sterile
nutrient broth and were incubated at 37 °C for
24 hours. The turbidity of the broth was
matched with McFarland’s standard solution to
obtain a bacterial inoculums of 1.5 x10°
(colony forming unit) CFU/ml (6).

Susceptibility test

The antibacterial susceptibility was determined
by Kirby and Bauer disk diffusion method in
accordance with the Clinical and Laboratory
Standards  Institute Guidelines  using
commercially available antimicrobial discs.
The following antibiotics were used:
Amoxicillin (10 pg), tetracycline (10 pg),
chloromphenicol (30 pg), and Ciprofloxacin (5

ue)- (1)
Antimicrobial Activity

The antimicrobial activity of different samples
of honey against different pathogens was
tested using method described by (7). Test
materials were prepared by diluting each
honey sample (RH1, RH2, SH3, and LH4) in
sterilized, distilled water at different dilutions
concentration net honey i.e. 100%, 75%, 50%,
25%, 12.5%, and 6.25%. Muller Hinton Agar
(MHA) plates were prepared. A loop full
(4mm in diameter) of the prepared bacterial
suspensions (1.5 x 10° CFU/ml) were
separately applied to the centre of a sterile
Muller Hinton agar plate and spread evenly
using a sterile cotton wool. Wells were made
on the inoculated plate using a sterile well
borer (bmm in diameter). Then 100 microliters
of different concentrations of honey were
dispensed and inoculated at 37°C for 20 hours
and the zones of inhibition around each well
were observed and the diameter of zones were
reported. This experiment was performed in
duplicate and the average data was recorded.

Determination of minimum inhibitory
concentration (MIC)

The MIC is defined as the lowest concentration
of honey that is able to inhibit the growth of
tested pathogenic bacteria. A series of test

tubes were prepared, each test tube was added
with 5 ml of Muller Hinton broth and
calibrated with 100 pL  of microbial
suspension. Different concentration of honey
ranging from 250 pg/ml to 1500 pg/ml was
added to each test tube. The wide dilution
range was considered to compare the efficacy.
The tubes were incubated at 37°C for 24h.
After incubation, turbidity of each tube was
visually inspected; clear test tube indicated
break point. The tube containing the least
concentration of extracts showing no visible
growth was considered as MIC. This
experiment was performed in duplicate to
ensure the reproducibility of the results (8).

RESULTS AND DISCUSSION

In general, all types of honey have high sugar
content as well as low water content and
acidity, which prevent microbial growth.
Osmotic effect, effect of pH and hydrogen
peroxide are represented as an “inhibition”
factor in honey. Most types of honey generate
hydrogen peroxide when diluted because of the
activation of the enzyme glucose oxidase,
which oxidizes glucose to gluconic acid and
hydrogen peroxide. Hydrogen peroxide is the
major contributor to the antimicrobial activity
of honey, and the different concentrations of
this compound in different honeys result in
their variable antimicrobial effects (1).

Four honey samples activities were tested in
current study against pathogenic bacteria, and
the differences in average diameter of the
inhibition zones were showed in (Table 1 and
2). The results for various activities for the
antibacterial activity of various honey samples
on different bacterial isolates showed that, the
growth was inhibited at  varying
concentrations.  The honey samples were
tested at concentrations of 100%, 75%, 50%,
25%, 12.5%, and 6.25% against tested
pathogenic bacteria. RH1, RH2, SH3 and LH4
honey samples showed no activity at 6.25%
concentration for all the tested isolates (Table
1). RH1 honey sample showed activity against
Shigella spp. and S. aureus at honey
concentration of 12.5%, where as RH2 honey
sample showed activity against Salmonella
spp., P. aeruginosa andS. aureus at the same
concentration. Both raw honey RH1 and RH2
showed antibacterial activity against all tested
pathogenic bacteria at concentration of 25%
and higher.

The results of commercial honey SH3 and LH4
are represented in Table 2. Both honey
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samples showed antibacterial activity against
Salmonella spp. and P. aeruginosa at
concentration of 12.5%, where as SH3 honey
sample at concentration 25% inhibited the
growth of Streptococcus spp., Salmonella spp.
and P. aeruginosa. Both SH3 and LH4 honeys
revealed antibacterial activity against all tested
pathogens at concentration of 50% and higher.
Diameter of zone of inhibition increases with
increase in concentration of honeys samples.
Both types of raw honey (RHI and RH2)
showed antibacterial activity against test
organisms with the zone of inhibition
ranging from 18 to 45 mm and from 22
to 47 mm respectively. Also both types of
commercial honey (SH3 and LH4) reviled
antibacterial activity against test organisms
with the zone of inhibition ranging from
15 to 48 mm and from 17 to 49 mm
respectively. The results in Table 1 and 2 also
showed that both raw honeys possesses more
inhibitory activity against Streptococcus spp.,
Salmonella spp., and S. aureus than
commercially available honey. On the other
hand, commercially available honey possesses
more inhibitory activity than raw honey
against Shigella spp., Pseudomonas
aeruginosa, and Escherichia coli. The results
also indicated that the potency of both
types of raw and processed honey at 100%
concentration was found to be higher
than all other concentrations tested. The
results was agreement with that found by (4)
they found that raw and processed (Indian)
honeys showed antibacterial activity against P.
aeruginosa, E. coli, Salmonella Ispp. S.
aureus, Bacillus subtilis and Enterococcus
faecalis with ZOI ranging from 6.94 to 37.94.
Also the results in the present study supported
by the results obtained by (2) they prepared
different concentration of 100%, 75%, 50%,
40, 25%, and 6.25% of New Zealand named
Manuka honey. Undiluted honey samples
inhibited the growth of all the tested
pathogenic strains and the concentration of
50% and higher also inhibited the growth of all
strains with different ZOI. The variation of
susceptibility of the tested microorganisms
could be attributed to their intrinsic properties
that are related to the permeability of their cell
surface to the honey sample. It has been
proposed that the mechanism of the
antimicrobial effects involves the inhibition of
various cellular processes, followed by an
increase in plasma membrane permeability and
finally leads to leakage of ions from the cells
(9) Our results also resembles that of others
(1,7 and 10) who found that honey inhibited
the growth of S. aureus, E. coli, Shigella spp.
and Pseudomonas sp. and 100% concentrated

honey is more effective than other
concentrations (1).

Effects of Minimum
Concentrations (MIC)

Inhibitory

Minimum inhibitory concentrations (MIC) for
six tested bacterial cultures are showed in
Table 3 and 4.

Results in Tables 3 and 4 showed that the MIC
values of raw honeys RH1 and RH2 for tested
organisms, such as  Shigella  spp.,
Streptococcus  spp., Salmonella spp,, P.
aeruginosa, S. aureus, and E. coli was 750
ng/mL. Where as MIC of commercial honeys
SH3 and LH4 was 1000 and 1250 ug/mL
respectively. The MIC value indicates the
inhibitory concentration at which honey
showed no visible growth of any test
organisms. The results obtained was closely to
that observed by (4) pointed that the MIC
values for raw honey sample for five tested
organisms such as  Escherichia  coli
Pseudomonas aeruginosa, Salmonella spp,B.
subtilis, and S. aureus were 625 pg/ml.
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Table (1): Antibacterial activity of raw honeys against six pathogenic bacteria

Mean of inhib zone (mm)
ition
Bacterial Raw Honey RH1 | Raw  Honey RH 2
isolates Honey Con. (v/v %)
100 75 50 25 | 125 6.25 100 75 50 25 12.5 6.25
Shigella spp. 39 36 25 20 20 - 33 27 20 25 - -
Streptococcu sp 45 40 13 10 - - 47 32 28 20 - -
Salmonella sp. 43 40 26 20 - - 35 32 32 23 30 -
P. aeruginosa 43 42 23 23 - - 37 35 35 36 36 -
S. aureus 42 42 42 22 18 - 43 42 36 37 22 -
E. coli 40 32 22 18 - - 39 30 28 20 - -
(-) indicates no antibacterial activity
Table (2): Antibacterial activity of processed honeys against six pathogenic bacteria
Mean of inhib zone (mm)
ition
Bacterial SH3 Honey I LH4 Honey
isolates Honey Con. (vIv %)
100 75 50 25 12.5 | 6.25 100 75 50 25 12.5 6.25
Shigella spp. 40 37 - - - - 45 30 30 27 - -
Streptococcu sp | 38 35 30 25 - - 25 38 35 35 - -
Salmonella sp. 42 42 39 35 17 - 34 40 40 30 14 -
P. aeruginosa 48 40 36 35 15 - 49 49 37 31 17 -
S. aureus 35 35 24 - - 40 32 28 24 - -
E. coli 45 25 20 - - - 43 35 - 20 - -
(-) indicates no antibacterial activity.
Table (3): Minimum inhibitory concentration of raw honeys against six pathogenic bacteria
Mini inhibiti  concent
mal on ration
Bacterial Raw Honey A | Raw Honey B
isolates Honey Con. (ul/ml)
250 500 750 1000 | 1250 | 1500 250 500 750 1000 1250 1500
Shigella spp. + + - - - - + + - - - -
Streptococcu + + - - - - + + - - - -
spp
Salmonella spp. | + + - - - - + + - - - -
P. aeruginosa + + - - - - + + - - - -
S. aureus + + - - - - + + - - - -
E. coli + + - - - - + + - - - -
(+) indicates turbid test tubes; (-) indicates clear test tubes
Table(4): Minimum inhibitory concentration of processed honeys against six pathogenic bacteria
Mini inhibiti concent
mal on ration
Bacterial San Com Avail Hone C Langne Com Availabl  Honey D
franci merti  able y se  merti e
sco ally ally
isolates Honey Con.  (u/ml)
250 500 750 | 1000 | 1250 1500 250 500 750 1000 1250 1500
Shigella spp. + + + - - - + + + + - -
Streptococcu sp + + - - - - + + + + - -
Salmonella sp. + + + - - - + + + + - -
P. aeruginosa + + + - - - + + + + - -
S. aureus + + - - - - + + + + - -
E. coli + + - - - - + + + + - -

(G indicates turbid test tubes; (-) indicates clear test tubes
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Results in Table (5 ) also showed that test organisms exhibited resistance to some standard antibiotics
used in this study. The test organisms Sal/monella spp. and S. aureus used in this study were resistant to
ciprofloxacin (5 ug), and Amoxicillin (10 ug). The results showed that all positive controls had zone of
inhibition (ZOI) higher than 12 mm causing sensitivity to microorganisms. When comparing ZOI
values of positive control with raw and commercial honeys extracts (Table 1 and 2), it was observed
that most of the extracts showed ZOI value more than 12 mm. However, when compared to
antibacterial activity of the raw and processed honeys extracts, it was observed that the inhibitory
activity of the extracts of tested microorganisms was greater than those of standard antibiotics. The
results were in agreement with (4 and 11) who observed that the inhibitory activity of the honey
extracts of E. coli, Salmonella spp, and P. aeruginosa (Gram negative) was greater than those of
standard antibiotics, ciprofloxacin and tetracycline.

Table (5): Antibacterial activity of standard antibiotics against bacterial isolates

Bacterial Antibiotics (ng/disk)
isolates Zone of inhibition (mm)
A Ty CiP; Ciprofs

Shigella spp. - - - 22
Streptococcu - - - 22
Salmonella spp. 12 - 25 13
S. aeruginosa 30 - 17 25
S. aureus 25 42 25 12
E. coli - - 28

A10 = Amoxicillin (10 pg), T10 = tetracycline (10 pg), CiP30 = chloromphenicol (30pg), Ciprofloxacin (5 pg).

Values are the mean of duplicate determinations.
(-) = represent no zone of inhibition.

Dilution of honey was observed by (10) who
found that honey samples inhibited the growth
of S. aureus even at 50% dilution. Undiluted
honey samples also inhibited the growth of
Staphylococcus uberis, Pseudomonas
aeruginosa, Escherichia coli and Klebsiella
pneumoniae, although to a lesser extent.

The antimicrobial activity of different honey
concentrations (100, 75, 50, 25, 12.5 and
6.25% v/v) against Staphylococcus aureus
(ATCC 25923), Staphylococcus epidermidis
(UCR  2902), Pseudomonas aeruginosa
(ATCC 9027), Escherichia coli (ATCC25922),
Salmonella enteritidis (ATCC 13076), Listeria
monocytogenes (ATCC 19116) and
Aspergillus  niger was evaluated. They
obtained for the microbiological
characterization of honey showed that 91% of
samples had counts equal or lower than 1,0
x10 (1) cfu g’ (10).

The wvariations of the activity of different
honey was attributed to the previously
mentioned factors which influenced the
antibacterial activity as osmotic properties of
honey; honey pH or activity of glucose
oxidase; hydrogen peroxide, non peroxide

Substances(11), Presence of propolis which
contain flavonoid and volatile antibacterial
substances (12).

Also the antibacterial activity of honey
samples from different sources against Bacillus
cereus, Staphylococcus aureus, Pseudomonas
aeruginosa and Escherichia coli was studied.
The results showed that majority of the honey
samples (75%) generally inhibited the bacteria
tested. The honey samples which were
obtained from Zmir showed more effectiveness
as inhibitors against P. aeruginosa, E. coli, and
S. aureus (13).

Collectively, our findings indicate that the
different levels of raw and commercially
imported samples of honey at different
concentrations, 25, 50, 75% and 100% showed
antibacterial activity against a broad spectrum
of pathogenic bacteria with variable degrees.
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ABSTRACT

Lactobacillus acidophilus is a Gram-positive bacterium that is associated with fermented dairy
products. Method for identifying these bacteria directly without isolation and culturing the bacteria, by
application of molecular tools that depend on Polymerase Chain Reaction (PCR) was used in this
study. The method of DNA extraction from Aushari cheese directly was successful and gave
amplifiable DNA for PCR experiments without any inhibitor for these kinds of reactions.PCR reaction
was applied using ribosomal RNA (rRNA) and its encoding genes as primers specific for L.
acidophilus. Three pairs of specific PCR primers were used, the amplified product indicated by three
major bands (approx. 150-200bp, 300-400bp and 785 bp in size). The primers were shown to be
specific for L. acidophilus genome, since no PCR product was obtained when genomic DNA from
other bacteria, were used. This PCR assay provides a more rapid, specific and sensitive alternative to
conventional culture methods for the identification of L. acidophilus
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INTRODUCTION

Aushari (Pesta) cheese is a type of traditional
ripening cheese that is very common in
Kurdistan region, the identification of strains
deals with ripening cheese is very important, in
order to know the accurate strain that are
responsible of the last flavor of these kinds of
cheese. Classically, the microbial ecology of
Cheeses has been studied by using traditional
microbiological analysis based on the use of
phenotypic test (1). However, this approach is
not always appropriate to study complex
microbial communities, because different
species within a genus can demonstrate the
same fermentation patterns and growth
requirements (2). Also, different culture
conditions and the diversity of strains can
create difficulty in reproducing the results of
phenotypic tests (3). Molecular techniques
have allowed the precise and rapid
identification and typing of bacterial strains,
providing new ways to check for their presence
and monitor their development (4). Among
molecular techniques that have improved the
discriminatory power of identification,
Polymerase Chain Reaction (PCR) finds wide
application in detection of lactobacilli (5)
Integral to the efficacy of a PCR reaction is the
choice of primers and the target gene( 6) .A
variety of PCR methods are now available for
the identification of bacterial strains.
Variations in the lengths and sequences of
rRNA intergenic spacer regions (ISRs )and
Random  Amplified Polymorphic =~ DNA
(RAPD) analysis have been successfully
applied to the lactobacilli, including
L.acidophilus (7).One of the most widely
applied approaches deals with the use of 16S
rRNA and its encoding genes as target
molecules. PCR amplification of 16S rRNA
gene-targeted primers have successfully been
used for the detection and identification of
Lactobacillus species (8,9) , the aim of this
study was: to develop an easy and fast
procedure to accurately identify at the species
level L.acidophilus directly from Aushari
cheese using molecular methods that based on
PCR.

MATERIALS AND METHODS

Atotal of 21 fresh Aushari cheese samples
were collected from different villages of
Sulemania and Erbil governorates, then10g of
each sample were weight aseptically and
homogenized in 90 ml of distilled water.

DNA extraction from cheese:

It was done according to (10) by mixing 0.5
ml of homogenate cheese with 0.5 ml of
sterilized water, and 200 plof the aqueous
phase mixture was transferred to a new tube
and vortexed well. Then, 400 pl of lysis
buffer, 50 uM Tris-HCI, 25 uM EDTA, pH
8.0) was added to the mixture After vor-
texing for 1 min, the mixture was centrifuged
at 15,000 rpm for 5 min. The pellet was
resuspended in 200 pl  of lysis buffer
containing glycogen at a final concentration
of 0.03 lg/ pl and 4 pl of proteinase K (2
mg/ml) was then added to the suspension.
After incubation for1h at 37°C, 300 pl of
Sodium Iodide (Nal) solution ( Nal in 50
mM Tris-Cl, 25 mM EDTA, pH 8.0) and
500 pl of isopropanol were added to the
suspension and then centri- fuged at 15,000
rpm for 5 min.The pellet was washed with
35% isopropanol, dried for a short time, and
then suspended in 20 pl of sterilized water
for PCR.

To determine DNA concentration an aliquot 10
pl of DNA sample was added to 90 pl of TE
buffer mixed thoroughly then optical density
(0.D.) was measured using a
spectrophotometer at wavelength of 260 nm.
The DNA concentration in the solutions was
calculated according to the following formula:-

DNA concentration (ug /pl) = [OD6 X 1000
X 50 pg/ml] /1000

Theoretically O.D. =1 at 260 nm corresponds
to approximately 50pg/ml for double- stranded
DNA. The ratio between the readings at
260nm /280nm provides estimate of the purity
of nucleic acid (11).This was performed for
each of the samples.

PCR amplification

The oligonucleotide primers used in this study
were obtained from (Notengham, England) and
are listed in Table 1. species-specific primer
were applied for the identification of the L.
acidophilus. one set of primers for 16 SRNA
were designed from the nucleotide sequence
data depending on primer 3 program and the
other pairs depend on previously puplished
paper . PCR reactions were performed with
1xPCR buffer without MgCl,; 2.5 mM MgCl,;
50ng DNA, 0.3 uM each primer; 0.25 mM
(each) dANTP; 25 U/ml Taq DNA polymerase
(sigma). PCR reactions were carried out in
PCR thermal cycler((Biotech,U.K)

Amplification consisted of 35 cycles: 1 min at
94°C, 1 min ,1 min at 55°C, and 1 min at
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72°C. The amplified products  were
electrophoresed in a 1% agarose gel and were

subsequently visualized by UV illumination
after ethidium bromide staining. (11)

Table (1): represents the primers used in this study

Primers Sequences 5° — 3’ Molecular References
weight
780bp
16S1(sense)F AGSTGAACCAACAGATTCAC (12)
16S2(antisense)R ACTACCAGGGTATCTAATCC
AGCAGTAGGGAATCTTCCA 150 bp
LaclF
13)(
Lac2R ATTYCACCGCTACACATG
. 350bp
LaciOlF GACCGCATGATCAGCTTATA
(14)
LaciO2R AGTCTCTCAACTCGGCTATG

RESULTS AND DISCUSSION

DNA extractions from cheeses

Suitable yields of genomic DNA were
obtained using with average yields between
50-95Ug/ ml (figure 1).The purity was also
found good ,ranging between 1.7-1.8 , This
result prove that the method used in this study
was successful and gave amplifiable DNA for
PCR experiments without any inhibitor for
these kinds of reactions.

Another study performed by (12) in Brazil on
12 racehorses fed on different types of food,
they found that means of creatinine
concentration and blood urea were 114.9
pmol/L and 9.75 mmol/L respectively, also
they found no significant difference between
the values in his study and it is nearly what
was I found in this study.

Figure (1): represent the results of DNA extraction
method from the cheese on gel electrophoresis which
performed on 1 % Agarose gel and run at 90 Volt /cm
for one hours, Lane 1 was standard molecular weight
marker 50Ug/ml and lanes 2-7 represent the DNA
extracted from seven samples of Aushri cheese which
collected from deferent governorates of kurdistan

Application of PCR

The success of PCR assays for reliable
identification of lactobacilli both at genus and
species level is chiefly dependent upon the
designing of the primers targeted against
specific genes ,with the increasing number of
primers, the manufacturer of a bacterial dairy
product is faced with the challenge of selecting
the most suitable primer set. One of the target
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gene used in this study was the 16sTRNA gene
because it s very effective for species
identification of lactobacilli, and other genus
of bacteria (3). The three set of primers
produce three amplified bands in an expected
size150-200bp ,300-400bp and 785 bp in size
for each primer respectively and figure 2
represents the PCR result of one set of primers.
The primers were shown to be specific for L.
acidophilus genome, since no PCR product
was obtained when genomic DNA from other
bacteria, were used as test species such as L.
fermentum , L. delbrueckii subsp. lactis
.(Results not shown)

Figure ( 2): represent The amplification
products of PCR using the primer targeting the
16SrRNA gene . Lane 1. 1kb DNA ladder
Lanes3, 4, 5 show the presence of a band specific
for L.acidophillus with molecular size of 785 bp
using the DNA extracted from three samples of
cheeses . and 6 represent the DNA extracted
from pure culture of L.acidophillus
.Electrophoresis was performed on 1.2%
Agarose gel and run with 90 volt for one hour.

16srRNA PCR is new molecular technique for
the microbial community analysis, that do not
require isolation of the microorganisms ,it was
very promising method and called culture-
independent method ,it means direct
application of molecular biology techniques
for bacterial identification without the need of
cultivation. Cocolin and  Ercolini (2008)
provide a complementary picture of the
population obtained using culture-based

techniques when applied to the analysis of
milks and dairy products. The use of culture-
independent methods can avoid the biases
related to the cultivation of the
microorganisms. Since the microorganisms are
detected by targeting the DNA and/or the RNA
extracted directly from the cheese sample,
problems relating to the lack of growth of
some populations, or the need of selective,
enrichments for the recovery of stressed or
injured cells, do not interrupt the results.
Although DNA-based used successfully in
identification of bacteria. However, these
molecular approaches have several limitations,
including the design of adequate primers, and
the  possibility that DNA  isolation;
amplification might be biased by certain strains
and sequences. Nevertheless, these methods
provide an overview of the diversity to reality
of microorganisms present in a particular
sample. They provide qualitative and possibly
semi-quantitative information, which should be
complemented by quantitative PCR to obtain
accurate results. This PCR assay provides a
more rapid, specific and sensitive alternative to
conventional culture bacteria .It can be used
for detection of inaccuracies in labeling of
species contained within commercial probiotic
products .Application of other species specific
PCR for identification techniques such as recA
gene was recommended.
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ABSTRACT

Epstein Barr virus (EBV) is a member of Herpesviridae families and the well known cause of the
worldwide common infectious mononucleosis. An increasing number of studies have suggested causal
relationship between (EBV) and primary gastric adenocarcinoma. In this study we investigate the
expression of (EBV) in gastric adenocarcinoma using (EBV-DNA) detection kit and we try to correlate
the clinical and the pathological parameters with (EBV) expression. Among 30 randomly selected
cases of gastric adenocarcinoma, there were 17 male and 13 female with male to female ratio 1.3:1
(EBV) was detected in (26.6%) cases, male to female 1:1. The mean age for the entire group was 55.8
+ 13.39 where as the mean age for patients with EBV-GC was 56 £ 17.7 yrs. (EBV) positive
expression was slightly predominant in the distal third of the stomach, more frequent in the intestinal
subtype, distributed between grade II and III. Statistical analysis shows no significant correlation
regarding all the above parameters. Our conclusion that there is an association between (EBV)
infection and gastric cancer.

Key words: Epistein Bar virus, DNA, In situ hybridization gastric Ca.
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INTRODUCTION

Epstein Barr virus (EBV) has a unique place in
the lymphocrypto virus genus of the gamma
subfamily of the large herpes virus family, it
has been linked to the etiology of several
cancer including gastric carcinomas (1,2).
(EBV) has been strongly associated with a
particular variant of gastric carcinoma with
lymphoid stroma , initially described by
Watanab et. al., 1976. At the beginning of the
1990s, several investigators could categorically
demonstrate traces of the virus in the
neoplastic gastric cells by molecular methods,
since  then  epidemiological, clinical,
pathological and molecular studies have been
conducted, allowing researches to become
aware of the behavior of (EBV) associated
gastric cancer. At present it is widely accepted
that (EBV) is responsible for at least few cases
of gastric cancer although the subtle
mechanism of malignant transformation
remained unclear. The presence of clonal
episomal forms of the virus in the neoplastic
epithelial cells suggests that infection occurs
before neoplastic transformation. (3) The
major clinicopathological features of (EBV)
associated gastric carcinoma are male
predominance and predisposition to upper two-
thirds of stomach (4). Histologically, they are
more frequently observed in moderately
differentiated or  poorly differentiated
adenocarcinomas than in other histological
types (5). In the affected cells, (EBV) nuclear
antigens, latent membrane proteins and small
non poly-adenylated RNAs were expressed
latent infection. The program of viral gene
expression in the malignant gastric epithelial
cells corresponds to latency I, represented by
Burkitts” lymphoma (6). In Iraq, there is no
large scale study regarding the association
between gastric carcinoma with (EBV)
infection, so we conducted this study for the
detection of (EBV) prevalence in gastric
carcinoma by in situ hybridization technique
and study the relationship among different
clinicopathological parameters (age, sex,
anatomical site, gross appearance, histological
subtype, stage and grade) and the (EBV)
expression in gastric cancer.

Aim of study:

1. To find whether there is an association
between gastric carcinoma with EBV
infection.

2. To study the relationship among different
clinico-pathological and demographic
parameters and EBV expression in gastric
cancers.

MATERIALS AND METHODS

A retrospective study conducted on 30 gastric
carcinoma specimens from gastrectomy
operation (17 males and 13 females), their ages
ranged from 30-80 years. Archival paraffin-
embedded blocks were obtained from
Department of Histopathology of the Medical
City Teaching Laboratories, during the period
between January 2000 — January 2007. The
information’s about these cases were recovered
from the histopathological reports, archival
files and documents regarding the site of the
tumor, age, sex, stage and grade. No data was
available regarding previous history of
infection with infectious mononucleosis for
those patients. For each paraffin blocks, 2 sets
reprehensive sections at different thickness
level were prepared. One stained with
heamatoxylin and (H & E), the other sections
(on positively charge slides) prepared for in
situ hybridization procedure.

RESULTS

Patient characteristics:

A total number of 30 cases of gastric cancer
were studied. Among the 30 cases; males
patients represent (56.7%) whereas females
represent (43.3%) as shown in Table (1). The
male : female ratio was 1.3:1.

The mean age was 55.8 = 13.39 years (range:
30 — 80 years) for all patients, with a peak age
in 60 years. 73.3% of them, their age were
above 50 years as shown in Figure (1)
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Table (1): Sex distribution of the collected cases

Sex Number | Percentage (%)
Male 17 56.7
Female 13 433
Total 30 100

30

25

20

15

10
N
0

30-39 40-49 50-59 60-69 over70

Age Group in Year

Figure (1): Age distribution of the collected cases

Correlation between (EBV) prevalence (using EBV DNA detection kit) and various
clinicopathological factors

As shown in Fig. (1), (26.7 %) of cases express positive dark blue signals as irregular dumped, diffuse
or mixed pattern in their nuclei. The normal non neoplastic gastric mucosa surrounding the area of
adenocarcinoma, lymphocyte, and stromal cells do not express positive hybridization as in Fig. (2)
Table (2) reveals that (EBV) positive cases distributed throughout wide range of age groups with mean
age 56 £ 17.7 years. The highest percentage (9.99%) was in age group above 70 years. The p value was
3.54 which are of no statistical significance.

26.70% ®m EBV
Positive

m EBV
Negative

73.30%

Figure (2): EBV expression in the collect cases
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Table (2) EBV expression in relation to age

Age group EBYV expression Total
Positive Negative
No. of cases % No. of cases %
30-39 1 33 2 6.7 3
40-49 2 6.7 3 10 5
50-59 1 33 7 233 8
60-69 1 33 7 233 8
Over 70 3 10 3 10 6
Total 8 26.7 22 733 30

EBV positive cases are equally distributed
between males and females as shown in table
(3) p value was 0.198 which is of no statistical
significance.

Anatomical site of primary tumor:

As shown in Figure (3) 19.41% (EBV)
adenocarcinoma cases were seen in lower third
of the stomach control and pyloric there was
no statistical significance between EBV

positive expression with regard to anatomical
site of the adenocarcinoma p value was 0.56.

Histological type:

The expression of EBV was higher in intestinal
subtype of gastric cancer according for
(16.7%) of total (EBV) positive cases while
(10%) at EBV positive cases were of diffuse
subtype as shown in Figure (4). P value was
0.089 which is of no statistical significance.

Table (3): EBV expression in relation to sex

Sex EBYV expression Total
No. of cases + % No. of cases — %
ve ve
Male 4 13.3 13 433 17
Female 4 13.3 9 30 13
Total 8 26.7 22 73.3 30
60
50
40
30
20
10
0 |
Proximal Middle Distal
Histological type

Figure (3): Distribution of patients with EBV (+ve) — blue and EBYV (- ve) — red expression according to
anatomical site
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Figure (4): Distribution of patients with EBV positive and EBV negative expression according to

histology type
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Figure (5): Distribution of patients with EBV positive expression according to Histology type and Sex

Histological type
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As shown in figure (5) the positive cases in
females were equally distributed between the
histological types, while 10% of male who
express (EBV) were of intestinal type. P value
was 0.53 which was of no statistical
significance.

adenocarcinoma, while none of EBV positive
cases were seen in well differentiated
adenocarcinoma. P value was 1.07 which
reflects no statistical significance as shown in

figure (6).

Tumor stage:
15% of EBV positive cases were in stage IIIA

as shown in figure (7) p value was 2.07 which
is of no statistical significance.

Tumor grade:
Expression of EBV was equally distributed in

both moderate & poorly differentiated

50
45
40
35
30
25
20
15
10

0 I

Well Moderately Poorly
differentiated differentiated differentiated

H Positive

B Negative

Grade

Figure (6): EBV expression in relation to tumor grade.
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30
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20 -
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IB Il
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Figure (7): Distribution of patients with EBV positive & negative expression according to stage.
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DISCUSSION

Stomach cancer is a global health problem. Its
incidence is very significantly high in Japan,
90 per 100.000 while in western world is
commoner in the low socioeconomic group ),
it reaches in the united states to 8.4 per
100.000 ® however, in our country the
incidence of gastric cancer is 2.37 per 100.000
(Iraqi  cancer registry, 2001). In situ
hybridization (ISH) can be considered the
suitable method for analyzing viral antigen
(EBV in this study) and their components in
infected cells  as it is the most sensitive &
specific tool for the detection of viral antigens
in diseased tissue and tumor "” . The role of
EBV in gastric carcinogenesis has been
postulated recently . In this study, we
investigated the association between EBV &
gastric cancer by ISH. The results revealed that
26.6% of gastric cancer was EBV positive; it
indicates that high percentage of gastric cancer
in our collected cases was associated with
EBYV infection. A similar study has been done
in Traq " it also showed a high prevalence of
EBYV in gastric cancer that reached 17.1% this
high EBV expression recorded in our study can
be explained by:

1- The small sample size

2- High prevalence of EBV infection in
lowers socioeconomic with lower
standard of hygiene in developing
countries including our.

3- Large geographic variations in the
prevalence of infectious
mononucleosis, in Iraq. It reaches
86% . The incidence of EBV-GC in
Japan is approximately 5-10% with
regard that Japan is a country with the
highest incidence of gastric cancer.

4-  Other: include taking more than one
section from each tumor block with
multiple thickness level (to overcome
error of handling) that increases
diagnosis of EBV-GC.

In this study we found that
EBV positive cases were equally
distributed in both sexes (13.3%) for
each (table 3) with no evidence of
male predominance while it was
observed in most of the studies .
EBV-GC shows no age dependence
as the cases were distributed
throughout the age group with high
frequency in those >50 yrs but with

no statistical significance (table 2)
which goes with what had been found
by " but unlike that found by ‘4!
According to our study, the primary
tumors in EBV-GC, were located in
the lower third of the stomach in
approximately 19.9%  while the
proximal and middle tumor constitute
only (3.3%) for each (Figure 3). The
contradicts in several reports which
suggest that the incidence of EBV
tumors is greater in the upper stomach
in comparison with the lower stomach
@19 This contradiction could be due
to the small size in which tumor of the
cardiac constitue (6.7%) one at which
(3.3%) was EBV positive. Regarding
the histopathological type, the
proportion of EBV-GC varied. Some
studies show predominance of these
cases in diffuse type as in Japan and
India " '™ Some showed
predominance in intestinal type as in
Lyon/France, Netherlands and a study
done for western patients ¥, Other
studies showed difference in the
incidence of EBV between intestinal
& diffuse type as in Columbia '?. In
our study EBV expression was more
in intestinal type approximately
(16.6%) while only (10%) of the
cases were of diffuse type (Figure 4)
which could be due to high
percentage at intestinal type in our
cases. EBV-GC were identified more
frequently in moderately & poorly
differentiated adenocarcinoma when
compared to other histological type
with higher frequency in advanced
tumor which involves the serosa '”
which is similar to what has been
found in our study where EBV-GC
was distributed evenly between
moderate & poorly differentiated
histological types (13.3% for each)
(fig. 6) and was in a previous Iraqi
study ¥, Regarding tumor stage
EBV-GC predominated in stage III A
(16.6%) which the surface was
involved (Fig. 7). As a final point, the
relationship between viral infection &
tumor genesis remain a complex
question & poorly understood.
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CONCLUSION

1- There is an association between EBV
and gastric cancer, however it is not
significant but it sheds light upon the
role of this virus in pathogenesis of
gastric cancer.

2- There is neither male predominance
nor age dependence in EBV-GC

3- EBV-GC slightly predominated in the
distal part of the stomach.

4- The histological grade at EBV-GC
shows prevalence in moderately &
poorly differently type.

5- Most cases of EBV-GC were in
advanced stages with serial in vision
and mainly in stage III A.

RECOMMENDATION

1-  Further analysis of
clinicopathological features EBV GC
using larger number of cases with
follows up.

2- Studying the relation between EBV-
GC and significant serological
positive of the antibodies against
EBV-VCS.

3- Studying the role of EBV in the
development of cancer in other sites
the body e.g. prostrated uterus.
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ABSTRACT

In order to investigate the presence of Staphylococcus aureus (MRSA) from locally produced soft
cheese in Baghdad, a total of 75 samples were collected randomly from different markets in Baghdad
during December 2011 till February 2012. The samples were analyzed and processed according to food
microbiological protocols in which they enriched by peptone water and mannitol salt broth then
inoculated on selective Baird-barker agar for MRSA type; biochemical tests including catalase and
coagulase with B-hemolysis of sheep blood agar were done. Then check susceptibility of isolates to
methicillin for selection of MRSA type S. aureus which is the most virulent type. Results showed that
25 (33%) samples out of the total 75 cheese samples were contaminated with S. aureus in which MRSA
type were identified from 3 (4%) samples. These findings suggest presence of MRSA type in locally
produced soft cheeses in Baghdad markets thus recommended to monitoring these products
periodically to inshore public health.

Key Words: Staphylococcus aureus, MRSA, Soft Cheese
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INTRODUCTION

Staphylococcus aureus is an opportunistic
pathogen often carried asymptomatically on
the human and animal's body. Methicillin-
resistant S. aureus (MRSA) includes those
strains that have acquired a gene giving them
resistance to methicillin and essentially all
other beta-lactam antibiotics (1). This group of
organisms has since emerged as a serious
concern in human medicine. MRSA was first
reported as a nosocomial pathogen in human
hospitals. Although these organisms cause the
same types of infections as other S. aureus,
hospital-associated  strains have become
resistant to most common antibiotics, and
treatment can be challenging (2). Community-
associated MRSA first appeared in high-risk
populations such as intravenous drug users,
people in nursing homes, and people who were
chronically ill, but they are now reported even
in healthy children. MRSA can be transmitted
between people and animals during close
contact (3). Virulence factors found in S.
aureus allow it to adhere to surfaces, damage
or avoid the immune system, and produce
toxic effects. All strains of S. aureus can cause
purulent infections (4). Transmission of S.
aureus or MRSA usually occurs by direct
contact, often via the hands, with colonized or
infected people. In hospital outbreaks,
contaminated food can disseminate the
organism to patients as well as to healthcare
workers. Asymptomatic colonization with
MRS4, including both nasal and rectal
carriage, has been reported in animals. Carrier
animals may serve as reservoirs for disease in
themselves, and they may transmit MRSA to
other animals or people (5). Environmental
contamination has been reported in veterinary
practices, even at times when MRSA patients
were not detected. Food may serve as a vehicle
to  disseminate = MRSA. Low  degree
contamination with S. aureus is common in
retail meat, and MRSA has been reported in a
variety of foods like raw milk and soft cheeses
(6). S. aureus is not ordinarily invasive when
eaten, except under rare and unusual
circumstances. For this reason, accidental
contamination with MRSA while handling raw
food is the most important consideration. Food
may also serve as a vehicle to disperse MRSA,
if the organisms have not been destroyed by
cooking N. Acute staphylococcal
gastroenteritis (food poisoning) is caused by
the ingestion of preformed toxins, which are
produced when S. aureus grows in food. The

toxin, rather than the Ilive organism, is
responsible for the illness. Staphylococcal food
poisoning usually develops abruptly. The
symptoms may include nausea, vomiting,
diarrhea, abdominal cramps, prostration and, in
severe cases, headache and muscle cramps.
The disease is self-limiting, and most people
recover in 1 to 3 days, although some may take
longer (8). S. aureus infections are diagnosed
by culturing the affected site, while
staphylococcal food poisoning is diagnosed by
examination of the food for the organisms
and/or toxins (9). Cheese has been made and
consumed by people worldwide for thousands
of years (10). Prior to modern technology and
the ability to mass produce, cheese was made
by hand in small batches. Cheese making was
a labor intensive process, but it was a way to
produce a nutritious food item with a much
better shelf life than the milk from which it
was made. Modern high-tech food processing
methods provided a way to make cheese
efficiently and produced a convenient,
affordable, and consistent product that many
consumers enjoyed. Cheeses are perishable
products that can potentially harbor bacterial
pathogens that can cause severe illness or even
death. Some types of cheese, in particular soft
cheeses made from raw milk have been
implicated in outbreaks more often than others
(11). The bacterial pathogens most often found
in contaminated cheeses implicated in
outbreaks of illness include Listeria
monocytogenes, Salmonella, Escherichia coli
0157:H7, and Staphylococcus aureus (12).

The objective of this study was to evaluate the
microbiological safety, relative to standards of
food regulations, of cheeses made in various
places across the Baghdad markets, by testing
the occurrence of S. aureus especially MRSA
type in raw soft cheeses.

MATERIALS AND METHODS

Collection & Processing of Cheese Samples:

Samples of cheese were collected randomly
from different part of Baghdad markets during
December 2011 till February 2012. Each
sample is diluted and macerated in a stomacher
for 3 minutes. then it enriched in peptone
water, 10gm to100ml and incubated in 35C°
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for 24h then transferred to mannitol salt broth
overnight then streaked on a selective media
Baird-Parker agar base (Sigma-aldrich.com)
950ml with addition of 50 ml of egg yolk
emulsion with potassium telleurit solution 3ml
/L of agar, the proteolytic bacteria produce a
clear zone around the black colonies in the
media after 24-48 hrs. at 35C (13).

Isolation& Identification procedure:

S. aureus is a purple Gram positive, nonspore
forming coccus, It may be found singly, in
pairs, in short chains or in irregular clusters
after routine staining. The colonies are circular,
smooth and glistening; with black color as
characteristic feature of MRSA type. On Sheep
blood agar, they are usually beta-hemolytic.
Young colonies are colorless; older colonies
may be shades of white, yellow or orange.
Enrichment media, as well as selective plates
for MRSA, are available. Biochemical tests
such as the catalase & coagulase tests are used
to differentiate S. aureus from other
streptococci & staphylococci.

Tube coagulase test free (extracellular)
coagulase clots plasma in the absence of
calcium.

The tube coagulase test with rabbit plasma and
examination of tubes after incubation for 4 h
and 24 h 21, 22 is the standard test for routine
identification of S. aureus. Tests negative at 4
h should be re-examined at 24 h because a
small proportion of strains require longer than
4 h for clot formation (13).

Methicillin Susceptibility test:

Tested the Susceptibility of isolates to
antibiotics in the manner standard practice in
the U.S.A. by the USDA and approved by the
national committee for clinical laboratory
standards (NCCLS.1990, MA-A4) and
according to the instructions of the standard
method of Kirby-Bauer Disc Diffusion Method
(Bauer, 1966). Mueller-Hinton agar is
considered to be the best for routine
susceptibility testing of S. aureus in which it's
prepared from a commercially available
dehydrated  base  according to  the
manufacturer's instructions (Oxoid, UK).
Immediately after autoclaving, allow it to cool
in a 45 to 50°C water bath. Pour the freshly
prepared and cooled medium into glass or
plastic, flat-bottomed petri dishes on a level,
horizontal surface to give a uniform depth of
approximately 4 mm. The agar medium should

be allowed to cool to room temperature and,
unless the plate is used the same day, stored in
a refrigerator (2 to 8 C). Cartridges containing
commercially prepared paper methicillin disks
specifically for susceptibility testing are
generally packaged to ensure appropriate
anhydrous conditions. To standardize the
inoculum density for a susceptibility test, a
BaSOR4R turbidity standard, equivalent to a
0.5 McFarland standard. At least three to five
well-isolated  colonies of the  same
morphological type are selected from an agar
plate culture. The top of each colony is
touched with a loop, and the growth is
transferred into a tube containing 4 to 5 ml of a
suitable broth medium, such as tryptic soy
broth. The broth culture is incubated at 35C
until it achieves or exceeds the turbidity of the
0.5 McFarland standards (usually 2 to 8 hours).
The turbidity of the actively growing broth
culture is adjusted with sterile saline or broth
to obtain turbidity optically comparable to that
of the 0.5 McFarland standards. This result in a
suspension containing approximately 3 to 5 x
10 5 cfu / ml for S. aureus. Then, a sterile
cotton swab is dipped into the adjusted
suspension, the swab should be rotated several
times and pressed firmly on the inside wall of
the tube above the fluid level, this will remove
excess inoculum from the swab. The dried
surface of a Mueller-Hinton agar plate is
inoculated by streaking the swab over the
entire sterile agar surface. Then left for 15
minutes, to allow for any excess surface
moisture to be absorbed before applying the
drug impregnated disks. The predetermined
battery of antimicrobial discs is dispensed onto
the surface of the inoculated agar plate. Each
disc must be pressed down to ensure complete
contact with the agar surface. Whether the
discs are placed individually or with a
dispensing apparatus, they must be distributed
evenly so that they are no closer than 24 mm
from center to center. The plates are inverted
and placed in an incubator set to 35°C within
15 minutes after the discs are applied. After 16
to 18 hours of incubation, each plate is
examined. If the plate was satisfactorily
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streaked, and the inoculum was correct, the
resulting zones of inhibition will be uniformly
circular and there will be a confluent lawn of
growth (14).

RESULTS AND DISCUSSION

This brief study was conducted to evaluate the
microbiological safety of cheeses selected
from those that are produced in the Baghdad
markets, Dairy products, including cheeses, are
perishable products known to be potential
carriers of pathogenic bacteria when care is not
taken to prevent contamination with such
bacteria. Results showed that 25 (33%)
samples out of the total 75 cheese samples
were contaminated with S. aureus in which
MRSA type were identified from 3 (4%)
samples as shown in table (1).

Table (1): occurrence of S. aureus in soft cheeses

in Baghdad markets
Type of Number S.aureus MRSA
Sample collected % type %
Raw Soft 75 25(33%) | 3(4%)
Cheese ’ ’

Colonies appeared on selective Baird-Parker
agar as circular, smooth and glistening; with
black color as characteristic feature of MRSA
type, the proteolytic bacteria produce a clear
zone around the black colonies in the media
after 24-48 hrs. at 35C. On Sheep blood agar,
they are wusually beta-hemolytic. Young
colonies are colorless; older colonies may be
shades of white, yellow or orange.
Biochemical tests such as the catalase &
coagulase tests are used to differentiate S.
aureus  from  other  Streptococci &
Staphylococci (15). Most study strains show
zone of inhibition larger than 32 mm (standard
sensitivity > 30 mm) in diameter in
standardized disc diffusion tests with
methicillin or oxacillin, with some strains
resistance is seen as reduced zone sizes below
25 mm (standard resistance < 28 mm) in
diameter, colonies varying in size and number
within zones of inhibition. The literature on
methicillin susceptibility testing is extensive,
and often conflicting in recommendations
regarding the most reliable method for routine
use (15). This is partly because the various
studies of phenotypic methods have included

different strains, which may differ significantly
in heterogeneity, and behave differently under
particular test conditions. The farmstead dairy
environment, where the animals that produce
the milk used in production are raised in close
proximity to the site where the dairy products
are made, presents additional challenges to the
prevention of contamination, compared with
non-farmstead dairies, because the animals and
their immediate environment are natural
reservoirs of the foodborne pathogens
associated with dairy products (16). Often, the
same individuals who care for the animals also
make the cheeses, so in the absence of
adequate attention to sanitation, contamination
of the cheeses could easily occur. Additionally,
many of these farmstead cheeses are made
from raw milk rather than from pasteurized
milk, which calls for an even greater need to be
certain of the microbiological safety of the
milk being used. This last point can be a
challenge even to the most attentive producer,
because it is known that animals can be
asymptomatic or subclinical carriers of
Salmonella, L. monocytogenes, E. coli
O157:H7, and S. aureus.
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The results of this brief and limited study
indicate that the majority of the farmstead
cheeses produced in the Baghdad markets and
available for purchase are microbiologically
safe for consumers. Staphylococcal food
poisoning, caused by enterotoxins produced by
some strains of S. aureus, is a very common
and relatively mild foodborne illness, causing
nausea, vomiting and diarrhea that normally
subside within one to three days (17). S.
aureus survives quite well in milk, and dairy
products (including cheeses) have been
implicated in cases of illness caused by
enterotoxins produced by these bacteria (18).
Another reason to be concerned about the
presence of S. aureus in foods is the increasing
presence of methicillin-resistant S. aureus
(MRSA) in settings other than hospitals. The
presence of MRSA in food producing animals
has been demonstrated by others, with about 3-
4% of S. aureus isolates from two studies
possessing the mecA gene characteristic of
MRSA (19). Because S. aureus can be shed in
the milk of animals infected with this
organism, and because S. aureus is destroyed
by pasteurization, raw milk and cheeses made
from raw milk are more likely than products
made from pasteurized milk to be
contaminated with S. aureus that could be
MRSA. However, pasteurized products can
become contaminated with S. aureus through
post-pasteurization contamination. Because
MRSA is resistant to most commonly used
antibiotics and infections with MRS4 can
consequently be difficult to treat, cheese
makers should take steps to control the
presence in their products of S. aureus, some
of which could be MRSA. These findings
suggest presence of MRSA type in locally
produced soft cheeses in Baghdad markets,
thus recommended to monitoring these
products periodically to inshore public health.
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ABSTRACT

We report a strategy for exploiting quorum sensing molecules to elicit antibiotic production using a
model bacteria Streptomyces coelicolor. The strategy was based on introducing an amount of spent
culture supernatant from early stationary phase of Streptomyces coelicolor to its fermentation culture.
The antibiotics studied were red-pigmented undecylprodigiosin and blue-pigmented actinorhodin.
Investigations were performed in shake flasks and 2L bioreactor. Different amounts of spent culture
supernatant ranging from 1 to 10% added at 0 time were used. For the test cultures, production of
undecylprodigiosin was significantly increased by 2.2 -fold compared to the control cultures of S.
coelicolor, whereas actinorhodin was increased by 1.6—fold. Furthermore, another positive outcome of
this strategy was the earlier onset of antibiotics production by 24-48h compared to the control culture.
Growth of S. coelicolor and glucose consumption of the test cultures were also studied and compared
with those in the control culture. In all cases, growth and glucose consumption remained similar to
those observed in the control culture. Bioreactor results confirmed our findings in the shake flasks
experiments and thus, contribute to additional evidence that our strategy of using spent culture
supernatant for improving antibiotic production by S. coelicolor is reproducible and applicable.

Key Words: Streptomyces coelicolor; Actinorhodin; Undecylprodigiosin; Spent culture
supernatant; Antibiotics improvement
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INTRODUCTION

The communication between bacterial cells is
important for coordinating their behavior in
many essential biological processes such as
production of secondary metabolites (1).
Bacteria have developed and utilized different
ways to communicate such as direct cell-cell
contact or via soluble secreted molecules (2).
Communications based on excreting signalling
molecules are widespread among bacteria. It
can be observed among the members of the
same or different species (3). This kind of
communication, namely quorum sensing, is
normally achieved via a variety of low
molecular weight molecules called
autoinducers (4). During the past 30 years
much more information has become available
on quorum sensing in many bacteria (4-6) and
in filamentous fungi (7). In general, when the
signalling molecules reach a particular
threshold  concentration, they normally
internalize into the Dbacterial cell and
consequently, an activation in particular genes
take place in all the bacterial population, for
instance genes responsible for the stationary
phase or secondary metabolites production for
example antibiotics (8).

So far, different kinds of molecules have been
discovered as quorum sensing signal
molecules. For example, a wide variety of
Gram-negative bacteria use acyl homoserine
lactone molecules to communicate (9). In
Gram-positive bacteria small linear and cyclic
peptides are used as autoinducers which
normally bind to the receptors on the cell
membrane (10). A group of autoinducers
called autoinducer-2 (AI-2) have also been
discovered in both Gram-positive and negative
bacteria ~ (11).  Furthermore, = Gamma-
butyrolactones are described as the most
widely used signalling molecules by
Streptomyces species for the regulation of
antibiotic production (12). The first indication
of a possible role for Gamma-butyrolactones
compounds in Streptomyces species was
obtained by Takano et al. (13), who described
some molecules produced by S. coelicolor that
can elicit the precocious production of the blue
pigmented actinorhodin and red pigmented
undecylprodigiosin.

Despite the important role of the quorum
sensing signal molecules in the production of
antibiotics, a very few attempts in the literature
are found on the industrial exploitation of this
molecules to improve antibiotic production
particularly at the bioreactor scale. In this

context, Raina et al (7) found that the addition
of spent culture supernatant of Penicillium
sclerotiorum containing butyrolactone
molecules to its fermentation culture resulted
in a significant increase in the production of
the antibiotic sclerotiorin without causing a
considerable change in the biomass production
or carbon source consumption.

Streptomyces species are among the most
widely used bacteria in industrial microbiology
because of their ability to produce a wide range
of secondary metabolites. We therefore, chose
one of the best characterized members of this
species, namely Streptomyces coelicolor, as
the test microorganism in this study. It
produces four known antibiotics two of which
are pigmented, undecylprodigiosin (red) and
actinorhodin (blue) (14). The other two
antibiotics are the calcium dependent antibiotic
and methylenomycin, for both of which no
straightforward quantitative analytical methods
exist in the literature.

Exploiting  quorum  sensing  signaling
molecules to elicit S. coelicolor in order to
improve the productivity of antibiotics was our
main objective. The present study was
designed to investigate for the first time in a
2 L bioreactor, the use of spent culture
supernatant from early stationary phase of S.
coelicolor to improve the production of
undecylprodigiosin and actinorhodin by this
strain.

MATERIALS AND METHODS
Microorganisms and Media Composition

MT1110 strain of Streptomyces coelicolor A3
(2) was used in this work. This strain is SCP1",
SCP2 = plasmids-free and was derived from
the wild type strain 1147 (14). It was kindly
provided by Professor Ferda Mavituna of the
School of Chemical Engineering and
Analytical Science, The University of
Manchester, UK.

A chemically defined liquid medium was used
which contained per liter of distilled water:10
g glucose, 5 g NaCl, 5 g Na,SO4, 45 g
NaNO;, 2 g K,HPO,, 1.2 g Tris base, 1 g
MgS0,4.7H,0, and 0.0178 g ZnSO,4.7H,0. The
medium was supplemented with 1 ml trace salt
solution containing per liter: 8.775 g FeCls,
2.040 g ZnCl,, 1.015 g MnCI12.4H20, 0.425 g
CuClI2.2H20, 0.415 g Nal, 0.310 g H3BO3,
0238 g CaCl,,6H,O and 0242 ¢
Na,Mo00,4.2H,0 (15).Mannitol/soya flour (MS)
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agar which contained per lliter of tap water 20
g mannitol, 20 g soya flour and 20 g agar (16)
was used for maintenance and spore stocks of
S. coelicolor.

Preparation of inocula

In all experiments, vegetative inocula of S.
coelicolor were used and prepared as follows:
S. coelicolor was cultivated on MS agar slant
for 10-14 days at 30°C from the original
culture on MS agar. After growth and spore
formation, 5ml of sterile distilled water was
added and the growth was scraped gently by a
loop to release the spores into the water which
were then collected in a sterile tube. This spore
suspension was centrifuged at 4000 rpm for
10min to collect the spores. Next, the spores
were washed and re-suspended in 1ml of
sterile distilled water and counted using a
haemocytometer. In all experiments, the
number of spores in this inoculum was kept to
approximately 1x10° spores/mL by adding
more sterile distilled water if necessary. A
vortex was used to get a homogeneous
suspension of spores. 500 pL of this spore
suspension was used to inoculate 100 mL
defined liquid medium with 4 glass beads of
0.4 cm in 500 mL flask. These glass beads
aided with mixing and dispersion of the
mycelial growth. This culture was incubated
for two days in an orbital shaker at 30°C and
200 rpm which was then used as vegetative
inocula (17).

Cultivation methods

5% (v/v) level vegetative inoculum of S.
coelicolor was used to inoculate 100 ml
defined liquid medium with 4 glass beads of
0.4cm diameter in a 500 ml flask. An orbital
shaker was used for incubation at 30°C at 200
rpm for 7 days. All experiments were
accompanied with a control culture of S.
coelicolor, and each run was conducted either
in triplicate or duplicate and the results were
represented as the arithmetic average.

Spent culture supernatant

S. coelicolor was grown as described earlier
for 5-6 days. The culture broth was filtered
using Whatman glass microfiber filters paper,
GF/C, 1.2um. The cell-free broth was further
filter sterilised using a 0.2um cellulose acetate
membrane filter and added to the test cultures

in volumes of 1.0, 2.0, 5.0 and 10% (v/v) at
OTime.

Bioreactor

Experiments were carried out in a 2L
bioreactor constructed of jacketed Pyrex glass
vessel with a working volume of 1.5 L. The
internal diameter of the vessel was 11cm and
the height 25cm. Its glass lid had five glass
ports used for sampling, agitation, aeration,
condenser and inoculation. Media (excluding
glucose, phosphate and trace elements) were
added to the vessel and then autoclaved at 15
psig and 121°C for 45 minutes. Glucose, trace
elements and phosphate were sterilized
separately and then pumped into the bioreactor
aseptically. The temperature was controlled at
30°C. The bioreactor was operated with an
acration of 2 litres/min and agitation at 200
rpm. The pH of the medium was initially
adjusted to 7.2 and then allowed to follow its
natural course. Foam control was achieved by
using antifoam Struktol J647.

Analyses

The growth of S. coelicolor was measured as
the dry weight of cell material using Whatman
glass microfiber filter paper (GF/C). Analox
glucose analysis machine (Beckman-RIIC
Ltd.) was used to determine the glucose
concentration.

Concentration of actinorhodin was determined
using the colorimetric method described by
Doull and Vining (18). Actinorhodin was
extracted from a known volume of S.
coelicolor culture by adding an equal volume
of 2 N NaOH which raised the pH above 13.
Next, the pH of the mixture was adjusted to 12
using IN HCIl and mixed for at least three
hours. Cell debris was removed by
centrifugation at 4000 rpm for 10 min. The
absorbance of the supernatant was measured at
640 nm and the concentration was calculated
using the specific extinction coefficient E (1
%, 1 cm) = 355 at 640 nm as determined by
Doull and Vining (18) for an alkaline solution
of actinorhodin.

Using a colorimetric method described by
Kang et al. (19), concentration of
undecylprodigiosin was determined.
Undecylprodigiosin was extracted by adding
an equal volume of methanol to the cell pellets
which were harvested from a known volume of
the S. coelicolor culture by centrifugation at
4000 rpm for 10 min. The mixture was then
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mixed for at least 3 hours. The absorbance at

530 nm of the supernatant was determined

after removing cell debris by centrifugation at

4000 rpm for 10 min. The concentration of

undecylprodigiosin was calculated by using

{nolaf extinction coefficient (E 530 =100150 M"
cm’).

RESULTS AND DISCUSSION

Biosynthesis of antibiotics is affected by
various physiological and environmental
factors; some of them act positively and
stimulate production of antibiotics such as
quorum sensing signal molecules [20, 21]. In
spent bacterial culture supernatants, a wide
variety of different products can be found and
theoretically, some of them have the potential
to act as quorum sensing signal molecules. In
S.  coelicolor culture, at least twelve
extracellular Gamma- butyrolactones have
been identified so far as signalling molecules
that can play an important role for the onset of
antibiotics production [12, 13, 22]. Our work
was designed to exploit quorum sensing signal
molecules to elicit antibiotics production by S.
coelicolor based on introducing spent culture
supernatant of this bacterium to its culture.

Growth and antibiotic production by S.
coelicolor in defined liquid medium

Fig. (1) shows a typical batch culture time
course indicating growth (dry weight), glucose
consumption and antibiotics production in
shake flasks as the average of three runs. The
onset of undecylprodigiosin  production
occurred on the third day of incubation and
reached its maximum of 0.96 mg/L on the fifth
day. Whereas, the onset of actinorhodin
production was observed on the fourth day of
incubation and increased during the rest of the
incubation reaching the maximum value of 5.3
mg/L on day seven. The maximum biomass
concentration of 2.71 g/L was attained on the
sixth day. Glucose concentration dropped from
9.2 g/ to 0.8 g/ during the exponential
growth phase. The pH increased from the
initial value of 7.2 to 8.3 with a further
increase to 8.8 towards the end of the
cultivation.

Accumulation of the quorum sensing signal
molecules in the fermentation medium is
normally concomitant with production of
antibiotics. Thus, in our work, spent culture
supernatant was prepared from a 5 days old
culture of S. coelicolor (early stationary

phase). The addition of spent culture
supernatant to the S. coelicolor
fermentation medium resulted in a significant
enhancement in  the  production  of
undecylprodigiosin  and actinorhodin  as
described below. For realistic comparison, we
had tested the effect of addition of spent
culture supernatant taken from 2-3 and 6-7
days old culture of S. coelicolor. The results
revealed that spent culture supernatant
prepared from 2-3 days old culture had no
significant effect on the production of neither
undecylprodigiosin nor actinorhodin (data not
shown). Moreover, no further enhancement
was observed when the spent culture
supernatant was taken from 6-7 days old
culture of S. coelicolor as the production of
actinorhodin and undecylprodigiosin  was
similar to that observed in the culture
supplemented with spent culture supernatant
taken from 5 days old culture (data not shown).

12 4 —+-Biomass -4 Glucose

-©-Actinorhodin -8-Undecylprodigiosin

—_
=

o

Biomass and Glucose (g/L)

0 1 2 3 4 5 6 7 8
Time (day)

Figure (1): Growth of S. coelicolor in shake flasks
using chemically defined synthetic medium and
5% (v/v) level of vegetative inoculums

Addition of spent culture supernatant

Fig. (2) and (3) show that the production of
actinorhodin and undecylprodigiosin were
significantly improved in the culture
supplemented with 2.5, 5 and 10% (v/v) of the
spent culture supernatant. The onset of
production of these two antibiotics was earlier
compared to the control. However, no
significant differences in the production
pattern of actinorhodin and undecylprodigiosin
was observed in the culture supplemented with
1% of the spent culture supernatant as the

Antibiotics concentration (mg/L)
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production was approximately similar to that
in the control culture.

In the test cultures supplemented with 5 and
10% of the spent -culture supernatant,
production of actinorhodin started on the
second day of incubation and about 48h hours
before its normal production in the control
culture. Concentration of actinthodin on the
second day of incubation was 0.56 and 0.69
mg/L in the test culture supplemented with 5
and 10% of the spent culture supernatant,
respectively. Furthermore, in the culture
supplemented with 2.5% of the spent culture
supernatant, the production of actinorhodin
was also started earlier on day 3 of the
incubation and about 24h before its normal
production in the control culture. Maximum
production of actinorhodin achieved in the
cultures supplemented with 2.5, 5, and 10% of
the spent culture supernatant were 7.2, 9.4 and
9.7 mg/L, respectively, attained on day seven
of incubation. Elicitation with spent culture
supernatant therefore, corresponds to an
increase of 1.2, 1.57 and 1.6-fold in the
maximum actinrhodin concentration in the
culture supplemented with 2.5, 5, and 10%
(v/v) of the spent culture supernatant,
respectively compared with the control culture.
Furthermore, production of undecylprodigiosin
in the test cultures started on the second day of
incubation and about 24 hours before its
normal production in the control culture Fig.
(3). Concentration of undecylprodigiosin on
the second day of incubation was 0.03, 0.02
and 0.024 mg/L in the test culture
supplemented with 2.5, 5 and 10% (v/v) of the
spent culture supernatant, respectively.
Maximum production of undecylprodigiosin
achieved in the cultures supplemented with
2.5, 5, and 10% of the spent -culture
supernatant were 0.91, 1.54 and 1.85 mg/L,
respectively, attained on day seven of
incubation. Elicitation with spent culture
supernatants therefore, corresponds to an
increase of 1.1, 1.9 and 2.2-fold in the
maximum undecylprodigiosin concentration in
the culture supplemented with 2.5, 5, and 10%
of the spent culture supernatant, respectively
compared with the control culture.

The experiments in shake flasks were
performed at least in triplicate for each run,
and each run was then repeated twice or three
times, and the results therefore, were
reproducible.

—
15
)

-€-Control
—B-10% (v/v)
—A—2.5% (V/v)
——5% (v/v)
—X*—10% (v/v)

—_-
=)
L

Actinorhodin concentration (mg/L.)
e

Time (day)

Figure (2): Production of actinorhodin by S.
coelicolor in cultures suplemented with 1, 2.5, 5,
10 % of spent culture supernatant at zero time
compared with the control

-4 -Control
—-B-1% vi)
1.5 A —A—2.5% (V/v)
—o—5% (v/v)

—E—10% (V/V)

0.5 4

Undieylprodigiosin concentration(mg/L)

Time (day)

Figure (3): Production of undecylprodigiosin by

S. coelicolor in cultures suplemented with 1, 2.5,

5, 10 % of spent culture supernatant at zero time
compared with the control

Bioreactor experiments

In our work, production of antibiotics by S.
coelicolor  elicited with spent culture
supernatant was further studied in a 2L
bioreactor. In the light of the results obtained
in shake flask experiments, 5% (v/v) of a spent
culture supernatant was chosen in the
bioreactor experiments. We compared growth,
glucose  consumption and actinorhodin
production in the control and elicited
bioreactor cultures.

Fig. (4), (5) and (6) show the time course of
growth (dry weight), glucose consumption and
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production of actinorhodin and
undecylprodigiosin in the control and test
cultures as the average of three runs. In the test
culture, the growth pattern of S. coelicolor was
similar to that of the control culture; the
maximum biomass concentration achieved in
the test culture was 2.51 g/L compared with
2.33 g/L in the control; both obtained on the
seventh day of incubation Fig. (4). In both
cultures, glucose consumption was
concomitant with growth and reflected the
changes in growth trends; however glucose
consumption in the test culture was slightly
high compared with the control Fig. (4). The
pH values throughout the fermentation period
were approximately similar in both cultures
and ranged from the initial value of pH 7.2 to
pH 8.8 at the end of the incubation.

Similar to the results obtained in the shake
flasks, addition of spent culture supernatant
had a significant effect on the production of
actinorhodin compared with the control
culture. In the test culture, the production of
actinorhodin started about 24-35 h earlier than
its normal production in the control culture. In
this culture, the concentration of actinorhodin
at the end of the first day of incubation was
1.12 mg/L and reached its maximum
concentration of 26.5 mg/L on the sixth day. In
the control culture, actinorhodin production
started on day 3 of incubation and attained its
maximum concentration of 21.8 mg/L on the
seventh day Fig. (5). Comparing this value
with the maximum concentration achieved in
the test culture, the increase in the production
of actinorhodin was therefore 1.2-fold.
Furthermore, addition of spent culture
supernatant was also stimulated
undecylprodigiosin production. As can be seen
in Fig. 6, the production of undecylprodigiosin
in the test culture started earlier and about 24-
35 hours before its normal production in the
control. At the end of the first day of
incubation, the concentration of
undecylprodigiosin was 0.14 mg/L and rose to
the maximum of 1.25mg/L. on the fifth day.
The maximum production of
undecylprodigiosin in the control culture was
0.44 mg/L achieved on day four of the
incubation. Comparing this value with the
maximum concentration achieved in the test
culture, the increase in the production of
undecylprodigiosin was therefore 2.8-fold.
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Figure (4): Growth of S. coelicolor and glucose
consumption in 2 L bioreactor in culture supplanted
with 5% of spent culture supernatant compared with
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Figure (5): Production of actinorhodin by S.
coelicolor in 2L bioreactor in culture supplemented
with 5% of spent culture supernatant compared with
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Some stoichiometric and kinetic parameters
associated with the growth of S. coelicolor,
glucose consumption and production of
actinorhodin and undecylprodigiosin in the test
and control cultures are presented in Tables 1,
2 and 3. Stoichiometric and kinetic parameters
were calculated according to Mavituna and
Sinclair (23) and Doran (24). The most notable
differences between the two cultures were in
the yield of actinorhodin and
undecylprodigiosin in relation to biomass
produced and glucose consumed. The
enhancement in the production of antibiotics
was slightly accompanied with an increase in
the biomass concentration; however the
maximum specific growth rate remained
similar in both cultures.

Table (1): The values of some of the stoichiometric and
kinetic parameters associated with the growth and
glucose consumption by S. coelicolor in the control and
culture supplemented with 5% of spent culture
supernatant.

Table (2): Some stoichiometric and kinetic parameters
associated with the production of actinorhodin by S.
coelicolor in th control and culture suppelemented with
5% of spent culture supernatant.

Stoichiometric and Control Test culture
kinetic parameters
21.85 26.56
Pmax (mg/1)
0.055 0.073
q p (mg /g cells-h)
! 233 2.83
YP/S(mg Act. / g
Glu)
Y' 14.1 15.06
P/ x (mg Act. /g
cells)
0.13 0.18

P, (mg Act./1-h)

Stoichiometric and

kinetic parameters Control Test culture
X e (€L 2.33 2.51
-1
Hipax (07) 0.008 0.008
0
AS( A)) 98.9 98.9
YX/S (g cells)(g Glu)
0.16 0.19
-1
X maximum biomass concentration,

max

Hoax maximum  specific growth rate, AS (%)

percentage of glucose consumed, Y X/S yield factor for

biomass on glucose consumed.

P maximum actinorhodin  concentration, q P
max

maximum specific rate of actinorhodin production,
,

Y P/S yield factor for product on glucose, YP Iy yield

factor for product on biomass, PP batch productivity for

actinorhodin

Table (3): Some stoichiometric and kinetic parameters
associated with the production of undecylprodigiosin
by S. coelicolor in the control and culture supplemted

with 5% of spent culture supernatnt.

Stoichiometric  and  Control Test culture

kinetic parameters

0.44 1.25
P (mg/)
0.001 0.004
qP (mg /g cells-h)
Yv 0.047 0.133
P/ S (mg Und/ g
Glu)
Y. 0.283 0.709
P/x (mg Und/g
cells)
0.006 0.01

P, (mg Und./1 -h)

Pmax maximum  undecylprodigiosin  concentration,

q p maximum specific rate of undecylprodigiosin

production, Y P/S yield factor for product on glucose,

'

Y P/ x Yield factor for product on biomass, PP batch

productivity for undecylprodigiosin
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CONCLUSION

When spent culture supernatant of S.
coelicolor was added to its fermentation
cultures, production of undecylprodigiosin and
actinorhodin was increased as much as 2.5-fold
compared to the control culture. In addition,
the onset of actinorhodin and
undecylprodigiosin production was earlier
when there was such stimulation. The fact that
spent culture supernatant is just as effective for
such improvement in the antibiotic production
strengthens the case for the industrial use. It is
easier, quicker, and less costly to use spent
culture supernatant rather than compounds
(quorum sensing molecules) that need to be
extracted and purified from the fermentation
culture. Our work supports the exploitation of
quorum sensing to improve the production of
antibiotics at bioreactor scale as a preliminary
step for industrial scale applications.
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ABSTRACT

Bacterial DNA released at a site of infection triggers an immune response, differentiation, resistance to
apoptosis, and release of proinflammatory cytokines. High GC content DNA of E. coli and Low GC
content DNA of S. aureus succeeded in stimulating the immune system of rats to produce anti DNA
antibodies, IL-6 and IL-12. However, response to £. coli DNA was markedly higher (P<0.05) than that
to S. aureus DNA. What’s more, time had a significant effect (P<0.05) on the levels of anti DNA
antibodies, IL-6 and IL-12. In conclusion, bacterial DNA with high GC content stimulated rat immune
system to produce DNA antibodies, IL-6 and IL-12 more than bacterial DNA with low GC content
does.
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INTRODUCTION

Microbial DNA liberated at a site of infection
converts immature antigen-presenting cells
(APCs) to mature professional APCs. It
triggered B cell proliferation, differentiation,
resistance to apoptosis, and release of
interleukien-6 (IL-6) and interleukine-12 (IL-
12) (1,2). The cytokines induced by CpG
motifs perform critical immunomodulatory
functions. IL-12 and interferon gamma (IFN-y)
promote type 1 cytokine production and play
important roles in the elimination of human
pathogens (3). IL-6 is a type 2 cytokine that
facilitates the growth/differentiation of T and B
lymphocytes and enhances autoantibody
formation in both human and mice.
Furthermore, IL-6 is required for the
production of anti-DNA (4).

Dalpke et al. (5) reported that the content of
CG and CpG motifs also play an important
role in eliciting immune responses. Bacterial
species differ in their frequency of guanosine
and cytosine (G +C) content; thus, differences
in the frequency of CG dinucleotides (fCG) are
also probable. That most often fCG correlated
with fG+C, indicating that the dinucleotide
[CG] showed a frequency as expected from the
individual G+C content. That an increase in
fCG went along with increased
immunostimulation. In a survey of 15 bacterial
species, the immunostimulatory capacity of
bacterial DNA samples directly correlated with
the frequency of CpG dinucleotides. In that
study, the CpG frequency ranged from 1.44 to
12.21%. Mpycobacterium tuberculosis and
Pseudomonas aeruginosa, which showed the
best IL-8 inducing activity, had also the
highest frequency of [CG], while the lowest
activity was Staphylococcus epidermidis was
marked by a low Fcg (5).

To our knowledge, this is the first work
investigating the role of low and high GC
bacterial DNA effect on in vivo production of
anti DNA antibodies, IL-6 and IL-12.

MATERIALS AND METHODS
Bacterial isolation and identification

E. coli and S. aureus were isolated from
patients presented with UTI. Identification was
achieved by biochemical tests according to
Forbes et al. (6) and confirmed by api 20E and
api 20 staph (bioMérieux, France)

Extraction of DNA

E. coli (high GC) and S. aureus (low GC)
genomic DNA was extracted and purified from
the most antibiotic (beta-lactam) sensitive
isolates using Wizard genomic DNA
purification kit (supplied by Promega
Corporation). According to the protocol stated
by the kit manufacturer, DNA was extracted
from fresh cultures of the selected bacterial
isolate.

DNA concentration was determined by
measuring OD, absorbance on a UV
spectrophotometer (CECIL, France). Purity of
DNA was determined by optical density at
260nm/280nm ratio (OD,gp/250). All DNA used
in these experiments had an ODjgpng9 ratio
.1.81-1.93.

In vivo study
Animals

The experiments were performed on nine
conscious adult male Wister rats (Rattus
norvegicus) weighing 242-306g. They have
free access to water and food. The animals
were randomly distributed into three groups of
three animals (A, B and C). Groups A and B
injected with E. coli DNA and S. aureus DNA,
respectively; while, group C was considered as
control group.

Injection protocol

Each rat was restrained using a rat restrainer
and injected intravenously, by venipuncture of
the tail vein, with E. coli or S. aureus DNA
(1600 ng/ml) using a syringe with a 29G
needle. In addition to TE buffer for control
group. Thereafter the animals could move
freely and have free access to water.

Blood Collection

Blood was collected from control rats as well
as rats injected with bacterial DNA from the
tail vein about 6, 8, 10 and 24 hr after
injection. The rat was also restrained and the
tail was warmed by immersing in warm water
to dilate the vessels. Then the blood was
collected and instantaneously transferred to a
tube  containing  heparin (20  U/ml).
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Consequently, sera were separated by
centrifugation and kept at -20 °C until use.

Anti DNA, IL-6 and IL-12 level estimation

Anti DNA, IL-6 and IL-12 Ilevel were
estimated in rats' sera following the
manufacturer instructions of ZEUS Scientific
(USA) reference, Assay Max mouse IL-6
(USA) and DRG IL P70 mouse (Germany)
ELISA kits, respectively. Each assay was
performed in triplicate.

Statistical analysis

Data are presented as mean =+ standard
deviation. ANOVA test, correlation coefficient
(r) and LSDgo were employed for data
analysis using Microsoft EXCELL 2007
application.

RESULTS AND DISCUSSION

The presence of the microorganism itself or its
DNA activates the immune system causing the
production of proinflammatory cytokines.
Cytokines have been shown to exert an
important influence in the pathogenesis (7-10).
Bacterial DNA succeeded in stimulating the
immune system of rats to produce anti DNA
antibodies (table 1), IL-6 (table 2) and IL-12
(table 3). Both cytokines and anti DNA
antibodies level declined after 24 hrs from
injection. ~However, significant differences
(P<0.05) were observed between the impact of
high GC content DNA of E. coli and Low GC
content DNA of S. aureus. Furthermore,
exposure period significantly affected the level
of anti DNA antibodies, IL-6 and IL-12.
Takeshita et al (11) suggested that
Porphyromonas gingivalis DNA may function
as a virulence factor in periodontal disease
through expression of inflammatory cytokine.
The bacterial DNA markedly stimulated IL-6
production by human gingival fibroblasts.
Miyazato et al. (12) observed that DNA from
C. albicans induced the IL-12 production by
murine  bone  marrow-derived  myeloid
dendritic cells.

In addition, we have found that the production
of both cytokines was 1.5 times more in mice
stimulated by E. coli DNA than S. aureus
DNA (tables 1 and 2). Consistent with this
result, Gilkeson et al. (13) found that
oligonucleotides lacking CpG dinucleotide

induced no cytokine (IL 6, IL 12, and IFN 7)
production.
Such finding highly emphasizes the role of
high GC DNA in stimulation -cytokines
production.

Table (1): Anti DNA (IU/ml) production
stimulated by E. coli DNA and S. aureus DNA*

Time Contro S. aureus E. coli
(h) 1 DNA DNA
6 12+1 40+6 30+ 6
8 14+2 35+4 27+£2
10 13+£3 24 +2 1943
24 12+1 19+2 13+£2

*LSD=0.052, P=4.42 x107"°

Table (2): IL- 6 production (pg/ml) stimulated by
E. coli DNA and 8. aureus DNA*

Time Control S. aureus E. coli
(h) DNA DNA
6 9.10 + 1833 £2.5 3433 +
0.26 4.5
8 936+ 20.66 £3.5 3133 +
0.46 3.0
10 10.06 + 17.66 +3.05 30.66
1.5 2.08
24 9.56 + 15+3.6 2433 +
0.87 2.5

*LSD= 4.38, P=3.2 x10™*

Table (3): IL-12 production (pg/ml) stimulated
by E. coli DNA and S. aureus DNA*

Time Control S. aureus E. coli
(h) DNA DNA
6 3.7+ 10.7 £0.26 14.9+0.3
0.2
8 45+ 95+04 12.6 £0.2
0.1
10 4.1+ 6.06 £0.37 9.7+0.26
0.3
24 42+ 4.06+0.4 9.3+0.36
0.2

*LSD=0.035, P=2.4 x102*
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Richards et al. (14) stated that IL-6 has been
implicated both in anti-DNA antibody
production and the pathogenesis of nephritis.
The present work agreed with this fact as IL-6
is positively correlated with anti DNA
production in mice after stimulation with both
E. coli DNA (r 0.89) and S. aureus DNA (r
0.82). Obviously, it is correlated with the
former more than with the latter.

IL-12 plays a crucial role in a variety of
immune responses that are involved in
immuno-senesence and autoimmune diseases.
IL-12 treated mice had significant elevated
levels of anti-DNA antibodies. Administration
of IL-12 to mice reversed their Thl/Th2
cytokine profile and thus rendered them
vulnerable to the induction of experimental
systemic lupus erythematosus (15).

Since high GC bacterial DNA was able to
stimulate rat immune system to increase
production level of IL-6 and IL-12 as well as
anti DNA antibodies, we believed it may has
an important role in evoke an autoimmune
reaction. Much work is needed to elucidate the
mechanism lay behind such stimulation.
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ABSTRACT

In this pilot study, we developed diagnostic kit depend upon reverse passive heamagglutination (PHT)
as rapid and sensitive test to determine the presence of Rotavirus in children stool. The kit depend upon
sensitize formalized RBC with antibodies prepared from human rotavirus using the Nebraska calf
diarrhea virus (NCDV), which is antigenically related to human strains. Forty stool samples collected
from children with diarrhea. The kit depends upon passive heamagglutination test compared with latex
agglutination test. Drop of water mixed with the stool and drop of prepared kit and from latex,
agglutination was observed in case of presence of Rotavirus in stool. The results shows that 38 (95%)
out of 40 stool samples were positive, when we used the locally prepared kit compared with 35(87.5%)
positive case in case of slide latex agglutination test used. The positive cases showed the highest
normality which was (1/64) by using passive heamagglutination test (PHT) ,while the intensity of
clumping ranged from 2-3 minutes when tested by latex agglutination on the slide compared to positive
and negative control. This simple kit very useful for diagnostic laboratory, because it's simple, not
expensive and accurate.
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INTRODUCTION

Rotavirus infects human and animal causing
inflammatory bowel disease and severe
diarrhea in babies, which ranges in age from
less than a month to two years. As a result of
this virus, children become dry and salt
imbalance in their body.

The virus can be diagnosed by passive
interaction, which is the most sensitive ways
of interacting with antibodies to rotavirus
associated with red blood cells, particularly
with the virus made up clumping, appears on
the form of a network during the examination
period (1,2).

The virus had been diagnosed with the disease
by immunofluorescence dye wused by
Bridnojamaath and by Julkn ez al. (3).

Rotaviruses replicate mainly in the gut, and
infect enterocytes of the villi of the small
intestine, leading to structural and functional
changes of the epithelium. The triple protein
coats make them resistant to the acidic pH of
the stomach and the digestive enzymes in the
gut (4,5). Rotavirus gastroenteritis is a mild to
severe disease characterized by vomiting,
watery diarrhoea, and low-grade fever. Once
the virus infects a child, there is an incubation
period of about two days before symptoms
appear. Symptoms often start with vomiting
followed by four to eight days of profuse
diarrhoea. Dehydration is more common in
rotavirus infection than in most of those
caused by bacterial pathogens, and is the most
common cause of death related to rotavirus
infection (6,7).

Rotavirus particles in faces with gastroenteritis
can be detected by electron

microscopy (EM) (8),counter - immunoelectro
- osmophoresis

(CEP) (9), or radioimmunoassay(RIA) (9).
However, EM requires time and expensive
equipment, while the CEP method is slightly
less sensitive than EM. Although the
sensitivity of RIA seems the best of all, it also
requires elaborate procedures. We have
developed a passive haemagglutination (PHA)
method for the detection of human rotavirus
using the Nebraska calf diarrhoea virus
(NCDV), which is antigenically related to
human strains (10,11)

MATERIALS AND METHODS
Sample collection:

Stool sample was collected from babies aged
(2-24) month and from calf Rotavirus
diarrhoea during (1-4) days of infection.
Rotavirus was diagnosed by immunological
method described below.

Viral purification:

The virus was collected from calf stool with
acute gastroenteritis. We had taken (10%) of
stool suspension prepared by Tris Buffer
Saline (TBS, PH 7.5-Tris) . Centrifugation
was made by 10,000r/min. for 10 minutes in
4°C. The sediment was suspended in 2ml TBS.

Antibody preparation:

Two ml of viral suspension was mixed with
complete Freund's adjuvant. About 0.3ml of
suspension was injected intramuscularly in
rabbit every four days for one month ,after
week of the last injection, a five ml of blood
sample was taken and centrifuged .The serum
was treated by Ammonium Sulphate
according to Campbell :1964 (12), with some
modification in immune serum precipitation.
Absolute protein quantification was made by
bioret and Bradford method on 545nm wave
length (3).

Sephadex G200 preparation:

Red blood cells were placed in 500 ml flask
with alkaline tris buffer pH 7.8 for 24 hour till
the RBCs were swelled.

The RBCs were gently transferred to Sephadex
Colum (20x 2.5) by using 10 ml pipette gently
to prevent bubble formation in Sephadex
RBCs. The suspension was washed by Tris
buffer with pH 8.7 for several times and
carefully to made tric buffer cover the gel to
prevent dryness. The IgG Antibodies were
passed throw the prepared Sephadex tube, then
Antibodies were collected, transferred to small
bottles (Iml in each). Optical density was
performed on 280nm. Curve was made then
samples were condensed by PEG 6000 and
protein quantification as explained.
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Agarose gel Immunodiffution and
precipitation test:

Ouchterlony procedure was used in this test as
described by Kwapiniski :1972 (13).

Formalized red blood cell treated with
tannic acid:

A twenty ml of sheep blood was obtained and
added to seffer solution, washed for three time
with phosphate buffer solution with pH 7.2
(3000 RPM for 10 min.) to remove the seffer
solution, the precipitate was re -suspended in
10% phosphate buffer ,the suspension was
occupied in dialyzer, and double volume of
formalin was added , placed on magnetic
stirrer in 4°C overnight.

Then formalized RBCs suspension was
washed by phosphate buffer for seven times
(10000 RPM)to remove the formalin. The
precipitate was re-suspended to reach 8%
concentration, then formalized RBCs was a
added to a homologue amount of Tannic acid
,stored in 37°C for half hour, the RBCs washed
for twenty min.(1500 RPM). Again and by the
same buffer the formalized RBCs was washed
twice (3000 r/cell) for 10min.

Sensitization of formalized red blood cell by
Antibodies: One mlg /ml of Antibodies was
added to the formalized RBCs as (one volume
of RBCs with duplicated Antibody volume)
incubated at 37°C for 30 min. centrifuged at
3000 RPM for 10 min. to remove any
unbounded antibodies ,then washed twice by
the same buffer at 3000 RPM for 10 min.

Rotavirus Antigen Detection:

A 10% suspension of each stool sample was
prepared in TSB and homogenized thoroughly
in a vortex mixer. The homogenized
suspension was clarified by centrifugation, the
supernatant of buffer solution was separated,
and the PHT and LA test was performed. The
PHT was performed by added the formalized
sensitize RBC with Rotavirus antibodies,
while the LA was performed by using
commercial kit (Bioret/ Spanish). The PHT
considered positive for Rotavirus if distinct
haemaggultination was observed.

RESULTS AND DISCUSSION
Rotavirus isolation

Rotavirus was isolated successfully from calf
feces detected by latex agglutination test
which visualized during 2-3 min and
confirmed by Agarose gel Immunodiffution
and precipitation test. The virus purified by
ultracentrifugation (5000 RPM) at 4°C. The
Antigen protein was condensed by bioret
method to obtain a 6g/ml. The antibody
concentration prepared against rotavirus Ag
was made (3.8 mg/ml).

The agarose gel Immunodiffution and
precipitation test :

Agarose gel Immunodiffution and
precipitation prepared for immune serum with
rotavirus Ag showed precipitation line after 24
h. in 37°C.

Passive heamagglutination test (PHT):

Table (1) reveals the results of detection of
Rotavirus antigen in stool samples collecte for
40 children suffer from gasteroenteritis
diarrhea. Out of 40 stool samples,38 samples
were positive (95%) by using passive
heamagglutination test (PHT) which was
prepared locally in comparison with slide latex
agglutination test (LA) (Bioret/ Spanish) 35
samples were positive (87.5%).

Table (1): comparison between passive
heamagglutination (PHT) and Latex
heamagglutination (LA)

Stool Passive slide latex
sample | heamagglutination | agglutination
(40) test test
No. % | No. %
Positive | 38 95% | 35 87.5%
Negative | 2 5% || 5 12.5%
Total 40 100% | 40 100%

To confirm the results, eight stool sample were
taken (four stool sample which were found to
be positive for rotavirus and four cases which
were negative for the virus) were diluted and
positive and negative control of the test were
added. Different stool sample diluents had
been examined by passive heamagglutination
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test (PHT) and found that the highest
normality was in 1/64 & 1/32 diluents while
1/128 found to be negative for the test.

(Table 2).

Table (2): Detection of highest normality for diluted

suspension of stool sample tested by passive
heamagglutination test (PHT)

Antibody titer
positive 172 1/4 1/8 | 1/16 || 1/32 | 1/64 | 1/120
Rotavirus(4)
+ve 4 4 4 4 2 1 0
-ve 0 0 0 0 2 3 4
Negative
Rotavirus(4)
+ve 0 0 0 0 0 0 0
-ve 4 4 4 4 4 4 4
Positive +ve | +ve | +ve | +ve +ve +ve +ve
control
Negative - - - -ve || -ve | -ve -ve
control ve ve ve
*Test cells - - - -ve -ve -ve -ve
ve ve ve
Control - - - -ve -ve -ve -ve
ve ve ve

*Sensitized RBCs with antibodies.

This study confirmed that the kit prepared
locally, which depend upon the properties
posses by rotavirus to induce passive
haemagglutination when formalized sheep
RBC sensitized with Rotavirus antibodies and
treated with Rotavirus antigen. The current test
was very sample, not expensive and accurate.
The methods of choice for the detection of
rotavirus in stool samples should have high
degrees of sensitivity and specificity, high
predictive values, and reproducibility, which
ensure consistency of performance in the
laboratory.

The results show the importance of using the
current kit in diagnosis of Rotavirus in
children stool. Rotavirus infects mostly the
children and causes acute gastroenteritis. Some
reports mentioned that this virus causes CNS
disorder in children (1). There are increasing
reports of cases in which patients who have
seizures after an episode of rotavirus diarrhea
have evidence of rotavirus in their CSF.

More extensive studies are necessary to
determine the prevalence of Rotavirus in Iraq
in order to design effective control measures to
protect our children against this pathogen. The
Rotavirus vaccine was scheduled by ministry

of health through immunization programmers
for children.

The significant of current kit that there were
no false negative results obtained by passive
heamagglutination test (PHT) in comparison
with slide latex agglutination test, although
latex agglutination test is a highly specific and
rapid method and it may be useful in certain
situations, such as in outbreaks, its low
sensitivity can make it unsuitable for use in
routine clinical practice.( 14,15)

Rotavirus used in this test was obtained from
human and bovine types because of their
similarity in viral antigens. Also we have
diagnosed rotavirus which infect human by
IgG antibodies absorbed on sensitized RBCs.
In this study we found that the best volume of
immunoglobulin's used in binding in order to
prevent the non specific agglutination was
made 1mlg/ml of immunized globulins.

The rapid diagnosis of rotavirus infection in
patients admitted to the hospital with
symptoms of gastroenteritis would enable
better treatment of the patient, such as
isolation or discharge, as in many cases
effective rehydration can be achieved at home,
and most rotavirus infections are selflimiting.
An accurate diagnosis of rotavirus is essential
since it obviates the unnecessary use of
antibiotic therapy.
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Study the immunological effect of human choriogonadotropin like hormone

isolated from local isolate Staphylococcus epidermidis bacteria
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ABSTRACT

Twenty Staphylococcus spp were collected from blood of cancer patients .The results of re
characterization methods showed there were sixteen isolates classified as S.epidermidis according to
the several biochemical tests, and all sixteenth isolates were coagulase and manitol negative, and the
results of sugar fermentation showed there were several changes. .The extract was prepared, the protein
and carbohydrate concentration were measured, which were 300 mg/ml and 96 mg/ml respectively.
The result of purification procedure showed there were three main peaks which occurred at fractions
(8-17 ),(18-32),(33-43) respectively ,the protein concentration in samples which were (32 , 50 ,33.4)
mg/ml respectively , while the carbohydrates concentration (12 , 42 ,25) mg/ml respectively . The first
peak fractions was chosen. The HPLC result for this peak showed three main peaks with the retention
time (1.868 , 2.642 , 2.874) respectively , the last peak retention time showed closely related with that
peak of standard formulated hCG hormone that occurred at 2.836,and when more purification was
done, the first peak (7-16) fractions, the protein concentration for this peak was ( 87.6 mg/ml), and
was gave a positive result with pregnancy test kit, and when used it as immune stimulator for lab. mice
showed , there were crossly internal organs enlargement(Liver, Spleen) The whole Liver
microscopically shows normal structure appearance with kupffer cell hyperplasia with mono nucleus
infiltration . While spleen tissue showed follicular hyperplasia of the white pulp ,with megakaryocytic
cells infiltrate , focal infiltration of mono nucleus in the tissue and diffuse hyperplasia of lymphoid
tissue.
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INTRODUCTION

Human chorionic gonadotropin is a pregnancy
hormone , composed of 237 amino acids with a
molecular mass of 36.7 kDa. It is one kind of
glycoprotein hormone normally produced in
the trophoblast of placenta during pregnancy,
and it is important for gonad and reproductive
system physiology (1). It is heterodimeric,
with an o (alpha) subunit identical to that of
luteinizing hormone (LH), follicle-stimulating
hormone (FSH), thyroid-stimulating hormone
(TSH), and B (beta) subunit that is unique to
hCG (2).The a (alpha) subunit is 92 amino
acids long. The B-subunit of hCG gonadotropin
contains 145 amino acids ,these subunits are
joined non covalently. Active synthesis of
material with immunological,
physicochemical, and in vitro and in vivo
hormonal activities similar to those of human
choriogonadotropin (hCG) by several strains of
different  bacterial  species has  been
demonstrated by (3). Most of these bacteria
were isolated from fluids or tissues of patients
with clinically manifested cancer. Moreover,
the synthesis of the hCG-like material occurs
in bacterial species belonging to the
indigenous flora of humans (4,5). The limited
number of bacteria studied, several expressing
the hCG-like antigen are coagulase-negative
staphylococci. Because of the biological and
physiological implications of these findings, a
systematic investigation for the presence of the
hCG-like material in bacteria was undertaken
with the aim of determining, if possible, to
what extent bacteria express the hCG-like
material are capable of expressing the hCG-
like material and those that are not(6). These
bacteria often showed characteristics of cell
wall-deficient bacteria (7). Since only a few
bacterial strains were investigated, it is not
known how ubiquitous is the expression of
these hormone like substances by prokaryotes.
As in the case of the numerous bacteria
expressing hCG-like material, the biological
role of these peptides in bacteria is unknown
(8).

As part of this effort, the results of our
investigations of 16 strains of coagulase-
negative Staphylococcus species isolated from
locally patients with clinical manifested
cancer.

MATERIALS AND METHODS

This procedure was done according to the
method described by Robinson (9) and
modified by the researcher
Identification and re-characterization
methods :

The identification of 20 selected strains from
different Staphylococcus genus .16 strains are
re characterized as S. epidermidis by checking
on mannitol agar and coagulase test, and
several biochemical tests All of these strains
were isolated from blood of the cancer
suspected patients were obtained from hospital
(leukemia & cancer dept.) who had positive
blood cultures for S .epidermidis .

Culturing the strains:

S. epidermidis (previously re characterized),
16 strains of coagulase — negative, all strains
were incubated in modified media contain
lysine -trypticase agar (17.9g), yeast extract
(10g), galactose (5g), k2ZHPO4(2.5g) for five
days .

Sugar Fermentation test :

This test was done according to the method
described by(10). Sugar stock solution for each
sugar (Mannitol, Sucrose, Lactose, Inline,
Fructose) was prepared .

Extraction of HCG like material:

After culturing for five days .the growth are
scraped from modified media with Tris-HCL
buffer (1IM) pH (8) (prepared by dissolving
60.5 g of Tris -base in 400ml dist. Water ,then
regulating the pH 8 ,by using Hcl solution
(1M), and completed the buffer in to 500ml)
and autoclaved .Then centrifugation was done
with cooling centrifuge for 15 min (8000
rpm),the supernatant is denied & the pellets
were washed with dist. water for two-fold .then
the pellets were re suspend with EDTA buffer
( 0.5M) pH ( 8 ) ( prepared by dissolving 93.6
g of EDTA in 400ml dist. Water ,then
regulating the pH 8 ,by using NaOH solution
(10M), and completed the buffer in to 500ml)
and autoclaved .
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A- Sonication:

The bacterial cells in the previous suspension
were ruptured by sonication (8min. with 1min.
interval)

B-Centrifugation:

The sonication suspension was centrifuged for
20 min. (10,000rpm).the supernatant were
collected & the pellet was denied .

C-Partial purification:

The partial purification was done by using lon
—exchange (DEAE cellulose) .After the
activation of the resin by wusing NaOH
buffer(0.25M) pH 8(prepared by dissolving 5 g
of NaOH in 400ml dist. Water and regulated
the pH 8 , then completed the buffer in to
500ml), and HCL buffer (0.25M)( prepared by
diluted 10.4 ml of conc. HCL with 400ml dist.
Water, then completed the buffer in to 500ml)
with washing the resin interval by dist .water
finally washed the resin with Tris-HCL pH

(8).

D-Fractions collection :

The fraction were collected according to the
main peaks which were generated from ion
exchange.

Protein analysis:

The protein concentration was measured
according to the Bradford method (11).
Protein standard curve preparation:
Standard curve for protein was prepared by
using different concentration of bovine serum
albumin( 20,40,60,80,100)pg/ml.

Carbohydrates analysis:

The carbohydrates concentration was measured
according to the Dubois method (12).

Carbohydrate standard curve preparation:
standard curve for carbohydrate was prepared

by using different concentration of glucose
(20,40,60,80,100 ) pg/ml.

Standard hormone :

Formulated hCG hormone IVC-C inj.
Manufactured by LG PhD company (Korea)
was used as standard hormone which contain
50001U.

Collected and concentrated the fractions :

The fractions for three peaks were collected
and dialyzed by dialysis sac. to concentrated
the fractions against sucrose .

High performance liquid chromatography
analysis :

The samples and standard of HCG  were
analyzed by HPLC separation with column
Luna 5u C;5 250 x 4.6) mm internal diameter.
The mobile phase was acetonitrile (ACN)
100% with a flow rate of 0.5 ml/min. Injection
volume for sample and standard solution was
10 pl. The pH was adjusted to 3.5. The
detection occurred at UV light at 254 nm.

Immunization procedure:

immunization schedule was done by
immunized the mice according  to(
Hernan,et.al.1985)(13)

Pregnancy test kit:

Spinreact,S.A.-Ctra. Santa Coloma,7
E-17176 SANT ESTEVE DE BAS — (Girona)
SPAIN . hCG- LATEX . ISO 9001

RESULTS AND DISCUSSION

The Results of re characterization methods for
twenty Staphylococcus spp. Showed there were
sixteen isolates classified as S.epidermidis
according to the several biochemical tests as
shown in table (1) , and all sixteenth isolates
were coagulase negative.
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Table(1) Sugar fermentation by S.epidermidis isolates

Isolate number Fructose

Lactose

Mannitol Inulin Maltose

1S

+|+

28

3S

4S8

5S

6S

7S

]+ ]

8S

o o S N T T

98

108

o o o S I ) ) T

+ [

118

128

13S

14S

[+

158

]

16S

o B e e e e e R

|+ ]|+

+

From above results showed, there were several
changes occurred in fermentation of some
sugars such as 1S, 3S ,and 4S isolates which
were not fermented lactose ,3S and 9S showed
negative result for fructose ,while 9S and 11S
showed negative for inulin ,and 11S , 15S
showed negative for maltose , the reason for
this variation may be due to some isolates were
become mutant so they could not ferment these
sugars. ( 14).

The 38 isolate was chosen as a sample because
of the variation that occurred in its ability of
fermentation .The protein and carbohydrate
concentration were measured by the Bradford
method with Bovine serum albumin as a
reference and by a phenol —sulfuric acid

method with glucose as a reference
respectively. The results of the crude
extraction the  method showed the

concentration of protein was 300 mg/ml, while
the concentration of carbohydrates was 96
mg/ml . That mean ,the extract was mainly
composed of protein and contained a
significant amounts of carbohydrate substances
. The purification procedure was done by ion
exchange (DEAE) to increase the purity of
hCG- like material in the solution . The result
of the fractions showed there were three main
peaks (8-17 ) ,(18-32),(33-43) respectively
(Figure 1) , every peak was collected , dialyzed
against distilled water and Bradford method
were detected the protein materials

concentration in samples which were (32 , 50
,33.4) mg/ml  respectively .

While the carbohydrates concentration were

measured by Dubios the results showed the
separation of three main peaks (Figure 1), and
detected  the  carbohydrates  materials
concentration in samples which were (12 , 42
,25) mg/ml respectively .
The first peak (8-17) fractions was chosen as a
result of the compatibility between protein and
carbohydrate contants (figure 1) , because the
top of the first peaks for both of them were
occurred at fraction eleven .

The second peak is tested also to find any
substance is related with the hCG like
hormone. The HPLC was used to measure the
approximate amount of hCG like hormone
hence because this instrument is not sensitive
for the amount less than (0.2 mg/ml ) ( 6 ),
and in the same time to measure the degree of
the hCG like hormone purity , the results
showed the three main peaks were separated
with the retention time (1.868 , 2.642 , 2.874)
respectively for the first peak fractions (figure
2), , and when compared with the retention
time for the main peak of the standard
formulated hCG hormone which occur at 2.836
(figure 3), and when compare with the second
peak (figure 4).
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Figure (1): Ion exchange diagram for protein fractions by usage column (DEAE) in dimension 50 x 2.5 ¢ m .washed with
Tris-HCL pH (8.4) buffer in flow rate 3 ml / fraction with flow rate speed 36 ml/hr.
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Figure (2): HPLC analysis for first peak
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so the third peak is represented the hCG like
hormone (figure 4) because of closely related
with that(main peak) of standard curve as
shown in( figure 4) .

This result showed there were several
impurities in the sample, and when more
purification was done for the tested sample
(first peak) by the same previously column the
fractions  (7-16) were collected and
concentrated, the concentration of protein for
the first peak was ( 87.6 mg/ml) (figure 5).
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Figure (5): Ion exchange diagram for protein fractions by usage column (DEAE) in dimension 50 x 2.5 ¢ m .washed with
Tris-HCL pH (8.4) buffer in flow rate 3 ml / fraction with flow rate speed 36 ml/hr.

The conclusion of HPLC results showed , there
is hCG like hormone in the cellular membrane
. of S. epidermidis bacteria .And when tested
the sample (after concentration) with
pregnancy test kit ,it gave a positive result for
the sample (12 ), that mean hCG like material
extracted from Staph. epedermidis like hCG
extracted from human.

On the other hand, The fractions (7-16) (figure
6) after concentration ,it was used as immune
stimulator for lab. mice .The immunological
study showed , there were crossly internal
organs enlargement(Liver, Spleen) in the
immunized mice after sixteen days from first
injection, that mean , hCG like material has
activity on these organs. The whole Liver
shows normal structure appearance with
kupffer cell hyperplasia with mono nucleus
infiltration While spleen tissue showed
follicular hyperplasia of the white pulp ,with
megakaryocytic cells infiltrate , focal
infiltration of mono nucleus in the spleen
tissue and diffuse hyperplasia of lymphoid
tissue.
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Kupffer cells hyperplasia Control

Mononucleus
cell
infiltration

Megakaryocytic cell Control

Diffuse
hyperplasia of
lymphoid tissue

Mononucleus
cell
infiltration

From this study we can concluded ,the
extraction method was efficient in extraction of
hCG like material from S. epidermidis , and
there was a significant result in the yield of
hCG like material when compared with global
research . The invivo study showed, the first
peak fractions have positive immunologically
effects in animals,.
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Fast Disintegrating Tablets of Meloxicam : Preparation Characterization and

Evaluation
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ABSTRACT

Tablets containing 15 mg of meloxicam were prepared using direct compression method. Meloxicam
with other excipient (mannitol, talc, Mg stearate, mint, and aspartame) and superdisintegrant mixed
together and compressed into tablets. Two Different percentages (5.4% and 8%) of three different
superdisintegrants (croscarmellose sodium, crospovidone and sodium starch glycolate) were used to
evaluate their effect on the properties of the prepared tablets. The prepared tablets were characterized
by weight variation, friability, hardness, wetting time, disintegration time and content uniformity. In
vitro dissolution was measured for the prepared formulae using USP dissolution test apparatus.
Formula containing 8% crospovidone was chosen as the best formula and evaluated for long term
stability studies. The chosen formula left on the shelf at room temperature for 12 months and evaluated
for friability, hardness, wetting time, disintegration time and content uniformity. In vitro dissolution
test shows no significant difference and suggest that the formula is stable at the shelf.
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INTRODUCTION

Efforts made over the years for the
development of new delivery systems or
improve the existent ones (1-4). Oral route of
administration is the most popular rout because
of the ease of administration and free of pain
and solid oral dosage forms are the most
popular ones. One of the disadvantages of
tablets is the difficulty in swallowing in some
patients such as children, elderly and
psychiatric patients (5,6).

Orally disintegrating tablets ODTs are a new
generation of tablets that allow the swallowing
of the tablet as liquid dosage form without the
use of water in less than one minute. It
disintegrates and dissolves rapidly once placed
on the tongue. ODTs offer several advantages
over traditional solid dosage forms and
improve patient compliance. ODTs offer
tablets with rapid onset and higher
bioavailability because some of the drug will
be absorbed in the oral cavity and avoid first
pass metabolism (7,8). Several techniques used
for the preparation of ODTs such as direct
compression, spray drying, sublimation,
freeze drying, lyophilization and solid
dispersion method (9-12). One of the
advantages of ODTs is rapid relief of pain
because of its rapid onset and for that reason
several attempts for the preparation of
meloxicam as ODT were observed (13).
Meloxicam is a  non-steroidal  anti-
inflammatory drug wused to relief paine
especially for patients with rheumatoid
arthritis, osteoarthritis, fever and
dysmenorrheal. Meloxicam inhibits
cyclooxygenase synthesis which is responsible
for converting arachidonic acid into
prostaglandin H2 (14).

The aim of our work is to prepare orally
disintegrating tablets of meloxicam by direct
compression using different super-
disintegrants which are croscarmellose sodium,
crospovidone and sodium starch glycolate and
investigate the effect of the concentration of
each type of super-disintegrants on the
properties of the prepared tablets.

MATERIALS AND METHODS
Materials
Meloxicam, croscarmellose sodium,

crospovidone, sodium starch glycolate were a
gift from the college of pharmacy /Baghdad
University. Mannitol, mint, aspartame, talc,

Magnesium Sstearate
commercial sources.

purchased  from

Methods

Preparation of orally disintegrating tablets of
meloxicam by direct  compression:-
The active ingredient (15 mg) and other
excipients (croscarmellose sodium,
crospovidone, sodium starch  glycolate,
mannitol, mint, aspartame and talc) were
accurately weighed using electronic balance
and thoroughly mixed together according to
the formulations in table (1) The tablets
compressed using TDP-single punch tablet
machine (shanghai tainHe pharmaceutical
machinery Co.itd) by direct compression
method. All the prepared tablets were stored
in airtight containers at room temperature.

Evaluation of the prepared tablets

All the prepared tablets were evaluated for
weight variation, friability, hardness, wetting
time, disintegration time and content
uniformity according to the official methods
(15,16) and the results shown in table (2)

Weight variation

The mean weight of 10 tablets was calculated
and the deviation from  + 7.5% according to
USP was calculated.

Friability and hardness test

The tablets weighed and placed in DBK
Friability test apparatus (LABLIN, India). The
device was set at 25 rpm for four minutes. The
tablet then removed from the fribilator, cleaned
and weighed again. The percentage of friability
calculated according to the following equation

Friability % = Initial weight-final weight X 100

Initial weight

The hardness of the prepared tablets was
measured using Monsanto hardness tester.

Wetting time and Disintegration time

For the calculation of wetting time a piece of
tissue paper 10cm in diameter folded four
times and placed in Petri dish containing 5 ml
of distilled water. A tablet placed in the middle
of Petri dish and observed. The time calculated
for complete wetting of the tablet. The
disintegration time for each tablet was
determined using USP disintegration apparatus
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using phosphate buffer PH 6.8, 900 ml at 37° C
as the disintegrating medium.

Drug content

Ten tablets were weighed and powdered. An
amount of the powder equivalent to one tablet
(15 mg of meloxicam) was weighed and
dissolved in 800 ml of phosphate buffer PH 7.4
and samples analyzed using UV for their drug
content.

Dissolution time

In vitro dissolution studies of selected
formulas was performed using USP type II
paddle apparatus operated at 50 rpm (900 ml
phosphate buffer PH 6.8 )at 37°C+ 0.5°C.
Samples withdrawn periodically and analyzed
for drug content wusing UV-165-OPC
spectrophotometer (Shimadzu, Japan) at 360
nm and cumulative percentage of drug release
was calculated.

Long term stability studies

The best formula that meets our goals was
chosen for long term stability studies (F5). The
prepared tablet placed in an amber container
with a dissicator and left on the shelf at room
temperature for 12 moths. After that the tablet
evaluated for their wetting time, disintegration
time, drug content and dissolution time.

Table (1): Composition of different formulae for
the preparation of orally disintegrating tablets.

Ingredients of the F1 F2 F3 F4 | FS | F6
formula in mg

Meloxicam 15 15 15 15 | 15 15
Mannitol 150 | 150 | 150 | 1 150 | 150
Croscarmellose sod. 10 I 51 |
Crospovidone o o [ | _ |15 o
Sod. starch glycolate o o 10 o 15
Aspartam 5 5 5 5 5 5
Talc 2 2 2 2 2 2
Mint 0.1 {01 |01 [017]0.1 |O0.1
Mg stearate 0.1 0.1 [ 0.1 |01 ] 0.1 0.1
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RESULTS AND DISCUSSION

The present work used to formulate and
evaluate an oral disintegrating tablet of
meloxicam using direct compression method.
Different tablet formulac were prepared as
shown in table 1. Different superdisintegrants
(croscarmellose sodium, crospovidone, sodium
starch  glycolate) used in  different
concentrations (5.4% for formula F1 to F3 and
8% for formulae F4 to F6) to show their effect
on tablet parameters. All the prepared formulae
were evaluated for weight variation, friability,
hardness, wetting time, disintegration time and
content uniformity and the results shown in
table 2. All the prepared formulae passed the
weight variation test according to USP since
none of the prepared tablets exceed + 7.5%.
Friability test was performed for all the
prepared formulae. The friability % of all the
prepared formulac was below 1% which
indicates good mechanical strength. The
hardness of all the prepared formulae was
between (2.5-4 kg/crnz). Formulae F1 to F3
shows low hardness compared to Formulae F4
to F6. The wetting time for all the prepared
formulae was between 20 to 60 seconds which
is in the acceptable limits of ODTs (15). The
disintegration time of the prepared formulae
was between 18 to 27 seconds which indicates
that the prepared tablets have the ideal
characteristics of ODTs. The Formula
containing 8% of crospovidone shows the
lowest disintegration time (18 sec.) compared
to croscarmellose sodium F4 and sodium
starch glycolate F6 which is consistent with
other results for crospovidone preparations
(17). The drug content of all the prepared
formulae was between 94% to 101% .Which is
within the acceptable limits of USP.
Dissolution of all the prepared formulae was
performed and the results shown in figure 1.
The best dissolution rate observed with F5 (8%
of crospovidone). The best formula that meets
our goals was F5 which has the best wetting
time and disintegration time. F5 shows good
mechanical strength compared to other
formulae.

Long term stability studies were conducted for
F5 and the results shown in table 3 and figure
3. No significant difference observed on
wetting time, disintegration time and in-vitro
dissolution time. The drug content was 92%+
0.31 which is acceptable according to USP.

CONCLUSION

Different formulae for orally disintegrating
tablets of meloxicam were prepared. The
formula with the best properties was F5 (8% of
crospovidone). F5 shows sufficient mechanical
strength, wetting time and disintegration time.
Dissolution test revealed that 78% of the drug
released in 10 minutes and complete release
achieved in 50 minutes. Stability studies
revealed no significant difference in
disintegration time, wetting time, drug content
and dissolution test. These formulae provide a
promising way to prepare fast disintegrating
tablets by simple direct compression method
for meloxicam.

120

——F1
—-—F2

——F3

% of drug released

—<—F4

——F5
—o—F6

10 20 30 40 50 60

Tim in min.

Figure (1): In vitro dissolution profile of the
prepared formulae

120

60— prepartion
== F5after 12 months

Figure (2):Copmarision of in-vitro release of F5
immediately after preparation and after 12
months
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Table (2): Different parameters of the prepared tablets of Meloxicam.
(The results is +SD, n=4 except for weight variation and content uniformity)

Formula Weight Hardness Wetting time | Disintegratin | Content

no. variation Friability % (Kg/cm2) sec. g time sec. uniformity %
Fl1 Pass 0.724+0.23 2.540.32 30+0.41 25+0.28 100.5%20.23
F2 Pass 0.61+0.24 2.540.26 20+0.22 1840.27 101%+0.27
F3 Pass 0.53+0.32 3.5+0.14 60+0.28 27+0.2 98%+0.21

F4 Pass 0.51+0.3 3.340.21 46+0.3 23+0.24 99%+0.26

F5 Pass 0.48+0.19 440.2 50+0.21 20+0.18 96%10.19

F6 Pass 0.56+0.21 3.7+0.23 40+0.27 22+0.2 94%10.24

Table (3): Different parameters of the prepared tablets of Meloxicam after long term stability studies

+SD, n=4.
Formula no. Wetting time sec. Disintegrating Content
time sec. uniformity %
F1 60+0.21 2540.25 92%+0.31
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ABSTRACT

Different concentration and combination of NAA and BAP were used in MS and SH media to induce
callus from seeds of hybrid Reema of eggplant. Three concentration of sucrose (30, 40, 50) g/l were
added to SH medium to test for callus induction and its increase in fresh and dry weight. Callus
induction and weight increase varied in different media and combination of NAA and BAP.The rate of
fresh and dry weight of callus induced on SH medium (0.413 and 0.033) g respectively. The highest
fresh and dry weight of callus obtained was recorded 0.887 and 0.069 g respectively was induce on SH
medium containing 1 mg/l NAA and 1 mg/l BAP which was significantly higher than all other
combinations. The highest fresh and dry weight of callus produced on SH medium containing 40 g/1
sucrose was recorded (0.700 and 0.051) g respectively and was significantly higher than the 30 g/l and
not significantly with 50 g/I.
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ABSTRACT

The experiment was conducted in the field of Poultry of Animal Resources Department in the
University of Baghdad / College of Agriculture to study the effect of different levels of fenugreek seeds
in diet during period of 29- 56 days on some physiological and productivity traits and carcass cuts to
male broiler breeder (fawbro) by using 225 male broiler breeder chicks one day old distributed
randomly to five treatments three replicate for the treatment (15 chicks /replicate). Chicks fed starter
ration (standard diet) for all treatment (without any addition) from period 1-28 days of age , and to
grower ration from 29-56 days of age supplementing to the diet fenugreek seeds at levels 0, 0.5, 1.0,
1.5,2.0% .

The results of experiment revealed increase highly significant (P< 0.01) in the rates of body weight
and weight gain and significantly improvement (P<0.05) in feed conversion ratio by used fenugreek
seeds in all treatment compared with control group , while no significant differences in feed
consumption , dressing percentage , weight of internal parts and weight of carcass cuts (thigh and
drumstick , back , wings) between experimental treatments , the weight of breast cut increased
significantly while the weight of neck cut decreased significantly for all treatments used fenugreek
seeds in growing ration compared with control group.

Significantly decreased in concentration of glucose and cholesterol in blood plasma of birds fed
different levels of fenugreek seeds.

Concluded from this study the possibility of using different levels of fenugreek seeds in diet of male
broiler breeder to improving performance of production without any negative effects for the birds.
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Aol L 0all G pe ddall g g Gledl) el ) Aagal) Apia jdl SLASY) (e Balantidium coli il
O sl g Gyl o AS yidall () yaYT e sa

40l gde 5 ) sy Conen (OLA ¢ Glu ¢ Blaw ¢ pliad ¢ Guigay ¢ AL ¢ (b S) L)l Jladll (e mdsal Gl pand A
lars duad dlaall sl e

Sabouraud Glucose Broth 5 Sabouraud Glucose Agar Jaws Je yidal & Balantidium coli bk 3t o
S8l el pasdll alasiily Balantidium coli b Je g gia) S0 5 Blull s (e ziled day )l ekl
s3d %2 25 3 )) j» 42 Sabouraud Glucose Broth 5 Sabouraud Glucose Agar  huy o Lalll das cudiy
Sabouraud Glucose Broth o s 8 & s g3l 5 (uidl) | shll 2aadle 23 Cua delu (48-24)

cofaall b daiiy 438 & Balantidium coli Jila e s a3 Gl el 85 je J5¥ 5 il Cargy

ABSTRACT

Balantidium coli is the pathogenic ciliated protozoan parasite infect human responsible for the zoonotic
disease balantidiosis .

Fourty samples from leafy vegetables (Celery,Cress,Parsley,Spearmint, Spinach, chard ,Cucumber
)collected randomly from local markets around Baghdad capital were examined.

Culture medium include Sabouraud Glucose Agar and Sabouraud Glucose Broth used for cultivation
and growing of balantidium coli in laboratory.

The results show four samples (celery and chard ) contain the parasite balantidium coli by using direct
microscopic examination.

We success in cultivation of balantidium coli on both Sabouraud Glucose Agar and Sabouraud Glucose
Broth at 25 C° for 24 — 48 hour , on the culture medium we detected the cyst and trophozoite phase
easily.

The aim of this study at the first time detection of balantidium coli in food and cultivation in
laboratory.
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ABSTRACT

This research was conducted in Lath house of botanical department in The technical institute AL-Kufa from
15/9/2009 to 1/6/2010 to study the effect of spraying of Indol -3-acetic acid(IAA) and Gibberellic acid(GA3)on
growth characteristics of Carnation plant Dianthus caryophyllus L.Var chabaud ,The experiment contains sixteen
Factorial treatments i.e. interactions between four concentrations of Indol -3-acetic acid (0,25,50 and 75)Mg.L"!
and four concentrations of Gibberellic acid (0,100,200 and 300)Mg. L™ in three sprayers 1/3/2010, 15/3/2010,
1/4/2010,Complete randomized design was used with three replicates, using Duncan's multiple range test at
probability of 0.05 was adopted to compare means.

Results showed that spraying plant with Indol acetic acid at concentration 50 Mg.L"' or Gibberellic acid at
concentration 300 Mg.L'was increased significantly in all the studied characteristics which gave the higher plant
height, leaf area, shoot dry weight, leaf contents of total chlorophyll, numbers of mean roots, root dry weight, leaf
content of Indol acetic acid, leaf content of Gibberellic acid, leaf content of total soluble carbohydrates, flower
length stem, flower diameter , number of petals, flower dry weight, and vessel life compared with lower values
which were produced from the plants control ( spraying with distillate water only ) .

Result revealed that interaction between two plant hormones the treated plants with Indol acetic acid in
concentration 50 mg.L™' and Gibberellic acid in concentration 300 mg.L™' was increased significantly in all the
studies characteristics compared with non- spraying with two hormones ( control ) .
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