INTERNATIONAL

VOL (8) NO. (2)- JUNE 2013

I85N: 2305-9346

www.ijst-jo.com



1JST
International

Jouma for Soences & Techology

International Journal for Sciences and Technology

L 5l 53SAl) 5 @ sl=dl AT oal) Als Ll

Volume 8. No. 2/ June 2013 / ISSN: 2305-9346

A Refereed Scientific Journal Since 2006
2006, jiSeidoils

Issued By:

The International Centre for Advancement of Sciences and Technology

IJST contact Information:

P.O. Box 2793 Amman 11953 Jordan

Tel. 496265602285

E-mails: info@ijst-jo.com / ijst.jordan@yahoo.com
URL: www.ijst-jo.com



EDITORIAL BOARD - 2013

Al- Shammari, Abdul- Jabbar N.

(Editor-in- Chief)

Professor of Microbiology / Faculty of
Pharmacy / Royal University for Medical
Sciences (RUMS) / P.O. Box 2793. Amman
11953 Jordan

shammari@ijst-jo.com

Abbas, Jamal A.

Professor of Plant Ecophysiology / College of
Agriculture / Kufa University / Iraq
phdjamal@yahoo.com

Abdul- Ghani, Zaki G.

Professor of Microbiology / Faculty of
Pharmaceutical Sciences / Amman Private
University / Jordan
zaki_abdulghani@yahoo.com

Abdul- Hameed, Hayder M.

PhD in Environmental Engineering /
Environmental Engineering Dept./ Faculty of
Engineering/ Baghdad University/ Iraq
hayder3almunshi@yahoo.com

Abdullah, Ahmed R.

PhD in Cancer Immunology and Genetics
/Biotechnology Research Centre / Al- Nahrain
University / Baghdad / Iraq

ahmedrushdil 970@yahoo.com

Al - Banna , Anton S. A

Professor in Microbiology and Virology/
Faculty of Veterinary Medicine/ Baghdad
University / Iraq

albanaantoon@yahoo.com

Al- Dabbagh, Riadh H.
Professor of Engineering Hydrology/ UAE
riadhdabbagh@yahoo.com

Al- Daraji, Hazim J.

Professor of Avian Reproduction and
Physiology / Animal Resources Dept./ College
of Agriculture / Baghdad University / Iraq
prof-hazimaldaraji@yahoo.com

Al- Douri, Atheer A. R

PhD in Microbiology/Faculty of Veterinary
Medicine/ Baghdad University/ Iraq
aaldouri96@yahoo.com

Al- Jashami, Najim A.

Professor of Nuclear Material Sciences / Dept.
of Physics / College of Sciences / Kufa
University / Iraq

na_phys@yahoo.com

Al- Mashaykhi, Akram Othman

PhD in IT / Amman Arab University for
Graduate Studies / Jordan
akram.othman@gmail.com

Al- Murrani, Waleed K.

Professor of Genetics and Biostatistics /
University of Plymouth/ UK
profmurrani@yahoo.com

Al- Saqur, Ihsan M.

Professor of Parasitology/ Faculty of Sciences
/ Baghdad University/ Iraq
drihsanalsagur@yahoo.com

Al- Shamaony, Loai

Professor of Biochemistry / Faculty of
Pharmacy / Misr University for Sciences and
Technology / Egypt
loaialshamaony@yahoo.com

Al- Shebani, Abdullah S.

PhD in Dairy Sciences and Technology / Food
Sciences Dept./ College of Agriculture / Kufa
University / Iraq

Agrifood43@yahoo.com

Alwachi, Sabah N.

Professor of Physiology / Biology Dept./
College of Sciences/ Baghdad University/ Iraq
sabahalwachi@yahoo.com

Daws, Kasim M.

Professor of Mechanical Engineering / Faculty
of Engineering / Baghdad University / Iraq
kasim_daws@yahoo.com

Khamas, Wael

Professor of Anatomy and Histology / College
of Vaterinary Medicine / Western University
of Health Sciences / Ponoma -California/ USA
wael _khamas@yahoo.com

Mohammed, Ramadhan H.

PhD in Geology / College of Sciences / Duhok
University / Iraq
ramadhan56_2000@yahoo.com

Editorial Board Secretary
Pharmacist. Nansi Elian
Amman- Jordan

Ijst jordan@yahoo.com



International Journal for Sciences and Technology Vol. 8, No.2, June 2013 1

FORWARD

With well- established ambitious steps on continuing success way, IJST is coming for you all
today in its recent issue of volume eight for year 201 3.

Year after year, 1JST proves its strength and faithful belief in developing our scientific
communities among Arab World, especially in Irag by giving an opportunity 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.

1t is my pleasure to welcome you and present you a new issue of our Journal, Volume 8, No. 2
(2013), 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.
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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Adsorption of Malachite Green and Nile blue from Aqueous Solution onto

Bentonite Clay Surface

Bashaer J. Kadhim
Dept. of Food Science/ College of Agriculture/ Al- Kufa University / Republic of Iraq

ABSTRACT

The adsorption process of malachite Green and Nile blue from aqueous solution onto bentonite was
studied. The results showed that the adsorption capacity of bentonite for the two dyes was 9.88 and
8.82 mg/g respectively.

The figure of the adsorption isotherms indicated L4 type isotherms according to the Giles
classification.

The experimental adsorption results showed good correlation with the Langmuir and Ferundlich
models. Experimental data indicated that the adsorption capacity of bentonite for the Malachite-Green
dye was higher in basic rather than in acidic solution, whereas the Nile-blue was higher in neutral
rather than in acidic solution, this was attributed to aggregation of two dyes in solution.

Thermodynamic studies indicated that the adsorption of Malachite-Green onto bentonite was an
exothermic process, while the adsorption of Nile-blue onto bentonite was an endothermic process. The
adsorption enthalpy (AH) for Malachite-Green and Nile-blue were calculated at -3.51 and +5.03
kJ/mole, respectively.

Keywords: Bentonite, Reactive dyes, Adsorption, isotherm
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INTRODUCTION

Dyes and pigments have been used in many
industries for coloration. Textile industry is
one of the prominent pollutants, which release
high concentrated effluent into the surrounding
environments (1). Dyes contain carcinogenic
materials, which can pose serious hazards to
aquatic life as well as to the end users of water.
Therefore, it is important to remove these
pollutants before their final disposal.

One of the conventional methods for removal
of dyes from wastewater is adsorption (2,3).
Natural clay, such as bentonite, may be an
adsorbent because of their abundance in most
continents of the world and its low cost (4,5).
Bentonite is  mainly  composed  of
montmorillonite, consists of layers of two
tetrahedral silica sheets sandwiching one
octahedral alumina sheet. A number of
adsorbents have been tried for treatment of
wastewater such as activated carbon (6),
orange peel (7), palmfruit bunch (8), rice husk
(9), sugar cane dust (10), Chitin (11), fly ash
(12) and wool fibers (13).

The aim of the current study is to investigate
the adsorption of reactive dyes by using
bentonite clay, in addition to study the effect of
initial dye concentration, contact time, pH and
temperature.

MATERIALS AND METHODS

The absorbance measurements were carried
out on an Apel-PD-303 UV-visible recording
spectrophotometer whereas spectral of A, of
dyes was carried out on a Shimadzu UV-
visible 1700 double beam spectrophotometer
using (1 cm) glass cells. Shaking Incubator
(precision scientific/GCA, Chicago, Illinois,
USA), Megafuge 1.0 Hero centrifuge and a
digital pH-meter Hanna were used.

Preparation  of
(adsorbent):
Bentonite clay used in this study was obtained
from the general company of geological survey
and mining, Baghdad, Iraq. The results of
chemical analysis of bentonite are listed in
table (1).

bentonite clay (14)

Table (1): The chemical analysis of bentonite

constituent Wt%
Sio, 70.86
ALO; 14.1
FCQOj, 0.90
CaO 2.33
MgO 1.63
SO, 0.31
K,O 6.95
Total 97.08

Bentonite was washed with distilled water
several times to remove water-soluble impurities.
Then it was dried at temperature 378k for 24
hours then placed in desiccators to be used in the
adsorption experiments. Two reactive dyes were
selected, namely Malachite-Green (Merck) and
Nile-blue (Fluka).The chemical structures and
molecular weight of the dyes are illustrated in
table (2).

Standard Malachite-Green
pg/ml)

This solution was prepared by dissolving 0.01 g
of Malachite-Green in 100 ml of distilled water,
working standard of Malachite-Green solutions
were prepared by simple dilution of the
appropriate volume of the standard Malachite-
Green solution (100 pg/ml) with distilled water.

solution 100

Standard Nile-blue solution (100 pg/ml)

This solution was prepared by dissolving 0.01 g
of Nile-blue in 100 ml of distilled water, working
standard of Nile-blue solutions were prepared by
simple dilution of appropriate volume of the
standard Nile-blue solution (100 pg/ml) with
distilled water.

Calibration graphs of dyes

In to a series of ten calibrated flask, transfer
increasing volume of Malachite-Green and Nile-
blue dyes working solution 100 pg.ml™) to cover
the range of the -calibration curve. Linear
calibration graphs of two dyes are obtained, that
Beer's law is obeyed over the concentration range
(2-20  ppm) with correlation coefficients
(0.9951), (0.990) and intercept (0.1) and (0.04)
for Malachite-Green and Nile-blue respectively.
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Table (2): Structures, molecular weights and wavelengths of dyes

Dyes Chemical Structure Molecular mass Amax (nm)

+
(H3C)2NQ : Z N(CH3)2
c

Malachite-Green 463 620

(CHN R+,

Nile-blue V4 0,
415 631

Reactive  dye  adsorption isotherms Optical densities were determined at 620 nm for
procedure Malachite-Green and 631 nm for Nile-blue.
Equilibrium adsorption isotherms for reactive Figures (1) and (2) are corresponding the
dyes were undertaken at 25+1 C. A mass of maximum adsorption peaks of the two dyes.

0.04 g of bentonite clay was added to 250 cm’

conical flasks containing 20 cm® of reactive

dye of varying concentrations 2-20 ppm. The

flasks were placed in a thermo stated shaker

for 90 minutes until equilibrium was achieved.

The adsorption behavior of the dyes on the

bentonite clay was studied at four temperatures

(298, 303, 308 and 313 K).

2.5 1 i

0.5 -

0¥ ‘
0 (] 200 400 ., 600 800 1000 - ;l_

Fig. (1): Spectrum of Malachite-Green
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Abs

]
o 200 400 ,, 600 800 1000
Fig. (2): Spectrum of Nile-blue
The  adsorption  equilibrium  isotherms

experiments were repeated in duplicate and the
average values are reported. From the
difference between initial concentration and
equilibrium, the amounts of dyes adsorbed
were calculated by the following relation:

Qezm ................. (1)
M
Where:
Qe is the adsorption capacity (mg.g™)
Co and Ce are the initial and equilibrium
concentration on (mg.L™") respectively.
M is the adsorbent dosage (g), Vs, is the
solution volume (ml)

The effects of contact time, temperature,
agitation rate, initial concentration of
Malachite- Green and Nile- blue solutions and
pH on the adsorption capacity have been
determined. The equilibrium concentration and
the adsorption capacity at equilibrium were
determined to fit in the adsorption isotherms.

RESULTS AND DISCUSSION

Langmuir and Freundlich
isotherms models

The Freundlich and Langmuir models are the
most frequently employed models. The
Langmuir isotherms have been widely adopted
to characterize the adsorption capacity of
Malachite-Green and Nile-blue by using
bentonite clay. Figure (3)

equilibrium

0 0.05 01 0.15 0.2 0.25 03 0.35 0.4
Ce mg/L

Fig. (3): Adsorption isotherms of Malachite-
Green and Nile blue at pH 7and 9 respectively

The Feundlich isotherms has the general form
such as (15):

Qe=KiCe™ oo ()
This equation can be modified as:
Co-Ce o
Qe=——"=K,Ce"™ ... 3)
M

Where: K; is the adsorption capacity
1/n intensity of adsorption

The value of K¢ and 1/n can be determined
from the intercept and slope respectively of the
logarithmic plot as shown in Table (3) and
Figure (4).

=#—Nile blue
. =+ Malachite-Green
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Table (3): Model parameters obtained from fitting the experimental equilibrium data with
isotherms model

Dyes Freundlich isotherm Langmuir isotherm
Ce Kf n 2 Ce K * a r2
(ppm) (ppm)
Malachite- 2-20 0.1 0.33 0.915 2-20 7.14 12.49 0.915
Green
Nile-blue 2-20 0.14 0.88 0.892 2-20 5.29 10 0.946

*K represents the equilibrium adsorption constant, therefore higher values were indicative of a favorable

adsorption process

A Nile -blue
=Linear (Nile -blue)

=—Linear (Malachite -Green)

4 Malachite -Green

1.2 1 0.8 0.6 0.4

r -0.0

- -0.7

Log Qe (mg/g)

-0.2

Log (Ce mg/L)

Fig. (4): Freundlich adsorption isotherm of Malachite-Green and Nile blue with bentonite at surface pH="7
and 9 respectively

The linear Langmuir adsorption isotherms
model can be represented by following
relation:

Ce/qe = 1/K1qm + 1/qm.Ce

.......................... @)

Where:
qe is the amount of dye adsorbed at equilibrium

(mg.g™)

Ce is the equilibrium concentration of dye K;
(mgL") and gqm (mgg') are Langmuir
constants.

The constants g, and K; can be determined
from the intercept and slope of the linear plot
of experimental data of Ce/q. against Ce.
Table (3), Figure (5).
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¢ Malachite-Green
——Linear (Malachite-Green)

A Nile-blue
——Linear (Nile-blue)

0.25 1

0.2

0.15

Ce/Qe (mg/g)
o

0.05 -

0 T T T T
0.05 0.1 0.15 0.2

0.05 4 Ce (mg/L)

0.25

0.3 0.35 0.4

Fig. (5): Langmuir adsorption isotherm of Malachite-Green and Nile blue with bentonite at surface pH =7
and 9 respectively

The correlation of the Malachite-Green and
Nile-blue adsorption data was high, with r
values of 0.9150 and 0.946 as shown in figure
(5). From Table (3), the maximum adsorption
values for the two dyes were 7.14 and 5.29
mmol/g for Malachite-Green and Nile-blue
respectively. K represents the equilibrium
adsorption constant, therefore higher values of
K. were indicative of a favorable adsorption
process. By comparing the values of K, it can
be concluded that adsorption of Malachite-
Green was more favorable than that of Nile-
blue.

Freundlich model

The r values of this model for two dyes are
presented in tables (3), which indicate that this
model showed lower correlation compared to
the Langmuir model. Figure (4).

The n values for all studied adsorption systems
were less than unit, which reflected the
favorable adsorption of dyes in this study (16).
Furthermore, the surface of bentonite clay
highly heterogonous and the energies of active
sites are highly variable, which would also
tend to make the values of n less than unit (17,
18).

Effect of pH on dyes adsorption

The effect of solution pH on Malachite-Green
and Nile-blue removal from solution was
studied. Data are presented in figures (6) and
(7), which indicate that the adsorption

behaviors of both dyes were similar from pH 4
to 9.

12
10 - N
A
8 1 »
A
g 7 ‘
£ 61 ¥
) 4
(<] P N
4 4 P
4
2 4 4 ol
+
0 T T T T 1
0 0.2 0.4 0.6 0.8 1
Ce mg/L

4-PH=9
+PH=7
—-PH=4

Fig. (6): Effect of solution pH of Malachite-Green
adsorption on bentonite surface
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121
0.4 7
0.3
—pH=9" i
PR = 202 * - Nile blue
-o-PH=4
*
*.
0.1 .
r——r——r T
0 10 20 30 40 50 _60 70 80 90 100 110 120 130
T 1 Time (min)
0.8 1
Ce mg/L Fig. (8): Adsorption capacity against contact time of
Malachite-Green and Nile blue with bentonite surface

Fig. (7): Effect of solution pH of Nile blue adsorption

on bentonite surface

Similar adsorption behaviors with variations in
solution pH had been reported in literatures
(19).

The electrostatic interaction was the only
mechanism for the dyes adsorption. The
removal capacity should be at a maximum with
the range of pH 7-9.

A number of intermolecular forces have been
suggested to explain the aggregation; these
forces include Vander Waals forces, ion-dipole
forces, and dipole-dipole forces, which occur
between dye molecules in solution (20).

Effect of contact time

The influence of the contact time on the
adsorption of Malachite-Green and Nile blue
by adsorbent bentonite clay was conducted
through batch experiments to achieve the
equilibrium as shown in figure (8). The
mechanism of color removal can be described
in migration of dye molecules from the
solution to the adsorbent piratical and diffusion
through surface. The results showed that the
equilibrium time was reached within 90 min of
operation for both adsorbates on bentonite
clay. The adsorption capacity was contact
thereafter for case of Malachite Green and Nile
blue observed.

Adsorbent dosage

In order to study the effect of adsorbent dosage
on Malachite -Green and Nile-blue removal as
the adsorption capacity with fixed initial
concentration of the type of dye, pH, and
temperature and bentonite clay as an
adsorbent. Different weight of dosage used
(0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08,
0.09, 0.1, 0.1land 0.12g). The maximum
removal of Malachite-Green and Nile-blue was
observed with the dosage more than 0.03 g.
0.05 g used for all subsequence experiments.

Effect of temperature on dyes adsorption
and thermodynamics

The adsorption of Malachite-Green and Nile-
blue on bentonite clay was studied at
temperatures of 298, 303, 308 and 313 K, with
these adsorption isotherms being shown in
figures (9) and (10).
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12 -

—+—298K
2 303K
g * 308K
[] —--313K
o

1

0.6

Fig. (9): Effect of temperatures on the adsorption capacity of Malachite-Green with bentonite
surface at pH =7

12 -
10 A u
8 A - =
o ——298 K
2 ——303 K
® --308 K
o = 313K

0 T T T T T T
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
Ce mg/L

Fig. (10): Effect of temperatures on the adsorption capacity of Nile blue with bentonite surface at pH =7
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The free energy of adsorption (AG) was
calculated from the following equations (21):

AG=-RT/INK| ...ooveiiiiiii, (5)
Where:

K, is the Langmuir constant at T; R is the gas
constant (8.314 J/mol K). The apparent
enthalpy of adsorption (AH) and entropy of
adsorption, (AS), were calculated from
adsorption data at different temperatures using
the Van't Hoff equation (22):

=22 A ©

R RT

Where:

K. is the Langmuir constant and T is the
solution temperature (K). The magnitude of
AH and AS was calculated from the slope and
y-intercept from the plot of InK; against 1/T,
with these thermodynamic parameters being
given in table (4).

As shown in figures (9) and (10), the
adsorption capacity of Malachite-Green dye
decreased at higher temperatures, which
indicate that the adsorption of dye in this
system was exothermic process, while the
adsorption capacity of Nile-blue dye increased
at higher temperatures, which indicate that the
adsorption of the dye in this system was an
endothermic process. For both dyes, this may
be attributed to increase penetration of reactive
dyes inside micro pores at low temperatures or
the creation of new active sites no at higher
temperatures.

From thermodynamic parameter being given in
table (4), figures (11) and (12), the adsorption
of Malachite-Green and Nile-blue on bentonite
clay appeared to be physical adsorption (23).

Table (4): Thermodynamic values of Malachite-
Green and Nile-blue in aqueous solution using
bentonite as an adsorbent

. ite-G — Linear (Malachite-G een)l

0.995 -

0.99 .

0.985 4

0.98

log xm

0.975 4

R? =0.9856
0.97

0.965 T T T T T T T T d
0.00318  0.0032 0.00322 0.00324 0.00326 0.00328 0.0033 0.00332 0.00334 0.00336
m

Fig. (11): Relationship between the log Xm and 1/T of
Malachite-Green with bentonite surface as an absorbent

+ Nile blue —Linear (Nile blue)

0.995 4

0.99 1

0.985 1

log xm

0.98 1

0.975

0.97 T T T T T T T T 1
0.0032 0.0032 0.0032 0.0032 0.0033 0.0033 0.0033 0.0033 0.0033 0.0034

1T

Dyes AH AG AS
(KJ.mol™) | (KJ.mol") | (J.mol™)
Malachite- -3.51 9.31 18.48
Green
Nile-blue +5.03 -8.25 44.57

Fig. (12): Relationship between the log Xm and 1/T of Nile
blue with bentonite surface as an absorbent
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The positive value of As showed increase
disorder at the solid /solution interface during
the adsorption of the two dyes on bentonite
clay. The adsorption increased randomness at
the solid /solution interface with some
structural changes in the adsorbent and an
affinity of the adsorbent. The negative value of
AG indicate the feasibility of the process and
the spontaneous nature of the adsorption with a
high preference of the two dyes onto
bentonite clay (24,25).

CONCLUSION

The bentonite clay is a good adsorbent for the
removal of Malachite-Green and Nile-blue
from a aqueous solution. Removal of two dyes
are PH depends .The equilibrium adsorption is
practically achieved through a time of 90
min.It was also a function of initial adsorbents
dose, dye concentration and temperature of the
solution. Also adsorption equilibrium data
follows; Freundlich and Langmuir isotherm
models. Various thermodynamic parameters
such as enthalpy (AH), entropy (AS) and free
energy (AG) were evaluated.
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ABSTRACT

This study was conducted to detect the residual concentration of lannate pesticide and its genotoxic
activity ,The results showed that the concentration of lannate in twenty grams of pepper tissue were
9750, 9100, 7450, 6500 and 5700 ppm respectively after ( Shr and 5, 10, 15, 20 days respectively) of
collecting samples for analysis that were previously sprayed with the recommended dose of lannate
1.5ml/L. The ability of this pesticide was studied for its possible genotoxic effects eventually in vitro,
micronucleus (MN) formation and sister-chromatid exchange (SCE) induction in human lymphocytes
was tested. The results of the MN analysis indicated that MN frequencies after treatment with lannate
pesticide in concentrations between (0-2000) pg/ml, significantly differ from the control and its
increase was between (1.3- 77.1) , even mice were used in other experiments in order to determine the
formation of free radicals.

Key words: Sister-chromatid exchange (SCE); Micronucleus.
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INTRODUCTION

In recent years, pesticide toxicity has been
extensively investigated. The reason for this is
not only their important role in agriculture but
especially findings that certain pesticides
showed carcinogenic and mutagenic properties
in laboratory animals and exposed humans(1).
Carbamate pesticides are widely used in
agriculture and home gardening. They are
derivatives of carbamic acid and like
organophosphates, their mechanism of action
is that of inhibiting the vital enzyme acetyl
cholinesterase which is reversible as compared
to organophosphates which is irreversible (2).
Exposure to cholinesterase inhibiting agents is
considered a major health problem for the farm
workers throughout the world. lannate belongs
to the carbamate family and its active
ingredient is methomyl, lannate is widely used
throughout the world since it is effective as
“contact pesticide” as well as “systemic
pesticide”(3). lannate has been classified as a
pesticide of category-I toxicity The present
work focuses on the in vitro and in vivo
analysis of genotoxic effects of Lannate using
cytogenetic tests such as micronucleus assay,
sister-chromatid exchange analysis in human
lymphocytes in vitro and lipid peroxidation
test .

MATERIALS AND METHODS

Sprying lannate:

Green peppers were cultured in green houses
and sprayed with lannate (1.5 ml/L) when
pests first appear, spraying was repeated as
plants grew larger to ensure coverage and
making sure that spraying should not exceed 7
days (4), samples were took for determination
after 5hr, 5, 10, 15, 20 days and residues were
measured by taking 20 grams from each
sample of bell green peppers and gave
concentrations( 6500 <7450 <9100 <9750and
5700ppm) respectively using HPLC technique

(5).

Blood Samples and Lannate:

Blood samples were obtained from two healthy
nonsmokers without previous known contact
with pesticides. The donors were between 18-
and 22-year-old. Lannate were dissolved in
sterile distilled water at defined concentrations
either as pure substances or in 1:1 mixtures.

The test concentrations are below the limits of
solubility for lannate (6).

Micronucleus (MN) Test in
Lymphocytes in vitro:

Whole blood (0.5 ml) was added to 6.5 ml Ham’s
F-10 medium (Invitrogen), 1.5 ml foetal calf
serum (Invitrogen) and 0.3 ml
phytohaemagglutinin (Invitrogen) to stimulate
cell division. Cultures were incubated at 37 -C
for 72 h. The appropriate lannate were added 41
h after the start of the culture

at final concentrations of 25-2000 pg/ml.
Mitomycin-C (Sigma) at a final concentration of
0.5 pg/ml served as positive control. Three hours
after the addition of the pesticide, i.e. at 44 h
post-culture initiation, 6 pg /ml cytochalasin-B
(Sigma) was added. Cells were collected by
centrifugation at 72 h, fixed with freshly made
methanol/acetic acid mixture (3:1 v/v) after mild
hypotonic treatment, and stained with Giemsa
(Fluka) (7). At least 1000 binucleate (BN) cells
with preserved cytoplasm were scored, for each
donor and for each case, in order to calculate the
frequency of MN. Standard Criteria were used
for scoring MN in at least at 2000 cells.

Human

Sister-Chromatid Exchange (SCE) assay in
Human Lymphocytes in
Vitro:

Lymphocyte cultures from one healthy donor
were set up as described for the MN assay. At the
start of the culture, 5-bromodeoxyridine (5-
BrdU) (Sigma) was added at a final concentration
of 7.5 png /ml. The appropriate chemicals were
added 48 h after the initiation of the cultures at
final concentrations of 25- 2000 pg/ml.
Mitomycin-C (Sigma) at a final concentration of
0.1 pg /ml served as positive control. Cultures
were incubated in the dark at 37 C for 72 h and
demecolcine (Gibco) at a final

Concentration of 0.3 pg/ml was added 2 h before
harvesting. Chromosome staining was performed
according to the fluorescence-plus procedure,
with minor modifications. Briefly, air-dried
slides were immersed for 15 min in a solution of
0.5 p g/ml (Sigma) in Sorensen’s buffer, exposed
for 30 min to UV radiation, washed and finally
stained with Giemsa (Fluka) solution in
Sorensen’s buffer, pH 6.8, for 10 min. The
frequency of SCE was evaluated in 50 second-
division metaphases for each treatment.
Calculating the replication index (RI) from 200
metaphases was the criterion for the
determination of possible cytotoxic effects. The
RI was given by equation: RI =M1 +2M2
+3M3/N, where M1, M2 and M3 denote those
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metaphases corresponding to first, second and
third or subsequent divisions, and N is the total
number of metaphases scored (8).

Determination Of Free Radicals Through a
Lipid Peroxidation Assay:

The mice were administered 4mg / kg body wt
lannate for 30 days and effectived. Control
mice were received distilled water. All the
mice were autopsied by cervical dislocation on
day 31, 24 hours after the last oral dose. The
liver of all mice was dissected out and
processed for biochemical.

A Dbioassay is based on the principle of a
chromogenic  reaction of  N-methyl-2-
phenylindole (MPI) with malonedialdehyde
(MDA) or 4-hydroxyalkenals at 45 °C, which
forms a stable chromophore that can be
detected by spectrophotometry at a 586 nm
absorbance.

Initially, blood was removed from the tissue by
immersion in a cold isotonic saline solution;
then the tissue was weighed and homogenized
in 0.02 M phosphate buffer, pH 7.4 (20/30%
w/v). To prevent sample oxidation, 10 pL of
0.5 M butylated hydroxytoluene were added
per each mL of homogenized tissue. Coarse
tissue particles were removed by centrifugation
(3,000 g for 10 min at 4 °C). Total protein
levels were measured in a sample aliquot by
the Bradford method (9), and the samples were
immediately frozen at—70 °C until the assay
was carried out. A volume of 650 pL of 10.3
nM MPI in a 1:3 mix of acetonitrile and
methanol were added to 200 pL of sample in a
microcentrifuge tube. The sample was
smoothly mixed in a vortex and 150 pL of
methanesulfonic acid were added, the mix was
incubated at 45 °C for 1 h. Those samples
showing sediment were centrifuged (15,000 g
for 10 min). The supernatant was obtained and
analyzed in a spectrophotometer at 586 nm.

Statistical Analysis:

The one-way ANOVA test and the Student’s ¢-
test of the Origin 7.0 software were applied to
statistically analyze the results obtained with
the different study groups.

RESULTS

This study was conducted to detect the residual
concentration of lannate pesticide in 20grams
of bell green pepper by collecting samples
after Shr and 5, 10, 15, 20 days after spraying

bell green peppers with the recommended dose of
lannate (1.5ml/L) and its genotoxic activity.
Table (1) showed that the concentration of
lannate residue in twenty grams of pepper tissue
were 9750, 9100, 7450, 6500 and 5700 ppm
respectively.

Table (1): lannate residue until 20 days

Days Pesticide residue (ppm)
5 hrs 9750

5 9100

10 7450

15 6500

20 5700

This pesticide was studied for its possible
genotoxic effects with respect to the following
cytogenetic end-points, in vitro micronucleus
(MN) formation and sister-chromatid exchange
(SCE). The ability of lannate to induce
micronuclei in cytokinesis blocked cells is
reflected in table (2). A positive influence in
induced MN frequencies was attained at the
highest concentration of lannate in compare with
the controls. The results obtained from the SCE
assays and the lymphocyte proliferation kinetics
in table (3).

The results of the MN analysis indicate that MN
frequencies after treatment with lannate pesticide
in concentration between (0-2000) pg/ml,
significantly differ from the control and its
increase between (1.3- 77.1) with the increasing
of lannate concentration.

Free radicals were measured by MDA synthesis
in the tissue; a statistically significant difference
was observed between the measurements of the
exposed group and those of the vehicle control
group, we found that the highest concentration of
MDA was 4.78+ 0.043 pm in exposed group in
compare with the other groups vehicle and
control group. Figure (1).
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Table (2): Frequencies of sister-chromatid exchange (SCE) induced in human lymphocyte cultures in vitro
showed statistically significant elevations of SCE at all concentrations tested (p < 0.05 to 0.001, respectively,

ANOVA).
Concentration(ng/ml) | Metaphases scored SCEs RI
0 50 2+0.032° 2.1

25 50 3+0.021° 2.32

50 50 5+0.042° 1.99

100 50 7+0.022 ¢ 1.72

250 50 12+0.012°¢ 2.59

500 50 17+0.0337 2.39

1000 50 21+0.011¢8 2.12

2000 50 24+0.017" 245

Table (3): Lannate Induce Micronuclei

Concentration BN cells scored MN
(1 g/ml)
0 2000 1.3
25 2000 7.5
50 2000 18.2
100 2000 36.5
250 2000 444
500 2000 59.6
1000 2000 64.4
2000 2000 77.2
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Fig (1): Lannate effects on lipid peroxidation in epithelial mammary cells. Values are significantly different
from control groups at p < 0.05

DISCUSSION

Our results gave evidence that lannate residues
till twenty days were very high and its ratio
didn’t agree with the Thai agricultural
standards, 2008 which must be 0.07mg/ml.
The genotoxicity of lannate in cultured human
peripheral lymphocytes in the response of
lymphocytes to lannate exposure was obtained
in the SCE. SCEs have been commonly
employed in cytogenetic studies, they are
considered to be available and sensitive
bioindicators or biomarkers of chemical
exposure, but their prediction value for
assessment of adverse health consequences has
been limited (9). To our knowledge there is no
information on these endpoints in human or
animal cells exposed to this pesticide. The
results presented here correspond to our
previous finding from SCE assay with lannate
treated human peripheral lymphocytes in vitro.
In the SCE assay a corresponding dose
dependence  of  induced  chromosome
aberrations increased with increasing lannate
concentration, P < 0.05. Significant increase in
MN frequencies after treatment with the
highest dose of lannate (P < 0.01) was
probably due to a toxicity exposure to
pesticide.  Lipid  peroxidation is an
identification of cell damage mechanism in

plants and animals, and it is used as an
indicator of oxidative stress in cells and
tissues. Lipid peroxides are unstable and break
up into diverse complex forms; peroxides from
polyunsaturated fatty acids produce
malondialdehyde and  4-hydroxyalkenals,
which are used as lipid peroxidation indicators
(10). The current study evaluates the influence
of lannate on the free radicals production in
mammary tissue in order to establish the
induction of cellular damage caused by
oxidative stress. The results showed a
significant increment in the lipid peroxidation
rate in mammary cell membranes on lannate
exposed rats in comparison to animals from
both control groups. It has been reported that
due to their high persistence in the
environment and their ability to accumulate in
the adipose tissue, polyhalogen cyclic
hydrocarbons, some organophosphate
pesticides and chlorinated herbicides, produce
toxic alterations (11), mainly related to lipid
peroxidation processes, in which reactive
oxygen species are involved. High serum
MDA levels and an increment in MDA-DNA
adducts formation in mammary tissue have
been reported in women suffering from breast
cancer (12). Chronic exposure to lannate, have
shown to produce lipid peroxidation in
different animal tissues, including human cells
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(13). In the current work, adult rats chronically
exposed to lannate showed a high lipid
peroxidation rate in their mammary tissue,
reflecting an oxidative stress condition. It is a
well known fact that oxidative stress plays a
very important role in the carcinogenesis
process; also, some facts indicate that reactive
oxygen species are involved in cancer early
stages and in its progression (14).
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ABSTRACT

The current study aimed to extraction and purification of the protease inhibitor and its antimicrobial
activity. The protease inhibitor was extracted from Lathyrus sativus and it's inhibited the trypsin
enzyme with maximum percent of inhibition (89.6%), the crude extract prepared in 0.1M potassium
phosphate buffer, pH 7 with showed maximum inhibitor activity (98%). The optimum extraction ratio
efficiency was founded when the extraction ratio 1:7.5 (w:v) after 1h the maximum inhibitor activity
obtained was (96%). The antimicrobial activity of protease inhibitor was estimated against seven
bacterial & fungal strains, the maximum inhibition zone estimated 28 mm against Kluyveromyces
marixians. Protease inhibitor, isolated from Lathyrus sativus was purified by purification techniques,
included ammonium sulphate percipitation 60%, followed by lon exchange chromatography using
DEAE—Cellulose column. The enzyme was purified to 2.5 times in the last step with an enzyme yield
of 53.4%.
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INTRODUCTION

Protease inhibitors are proteins or peptides
capable of inhibiting catalytic activities of
proteolytic enzymes and are widely distributed
in many plant materials used as food,
especially in legumes, potato, and cereals (1).
The protease inhibitors have been thought to
play a vital role in the arsenal of defense
mechanisms that plants use to protect against
environment hazards during germination and
seed growth. Pest and pathogens are major
constraints to plant growth and development,
resulting in heavy losses in crop yield and
quality (2).

Plants are important sources of proteases and
protease inhibitors. Possibly ten protease
inhibitor families have been recognized in
plants and mostly they are located in seeds and
leaves (3). Plant protease inhibitors differ in
specificities and in their ability to inhibit one
or more proteases at the same time. Majority of
them inhibit trypsin and many inhibit
chymotrypsin. Inhibitors of elastase, kallikrein,
plasmin, subtilisin and thrombin have also
been found (4), legume seeds can be isolated
as a source of protease inhibitor and are used
in a variety of applications, such as medicine,
agriculture and food technology (5).

Plants produce compounds that act as natural
defenses against pests and pathogens. Anti-
microbial peptides provide the first line of
defense against invading microbes in both
plants and animals. Peptides ranging from 15
to 40 amino acids in length, most of which are
hydrophobic and cationic, are generally
involved in innate immunity. Such peptides
provide protection against bacteria, fungi and
viruses by acting on the cell membranes of the
pathogens (6,7). Protease inhibitors have
recently received improved interest because of
their ability to potently inhibit carcinogenesis
in a wide variety of in vivo and in vitro
systems (8). This phenomenon was first
recorded in  tomatoes infected  with
Phytophthora infestans, in which increased
levels of trypsin and chymotrypsin inhibitors
were found to be correlated with the plants
resistance to the pathogen (9).The current
study aimed to evaluate the protease inhibitor
purification and application as antimicrobial
activity against pathogenic microbes.

MATERIALS AND METHODS
Screening of plants for protease inhibitor

1. Plants seeds:

Plant seeds, which are locally available in
market, include Lathyrus sativus , and Vigna
radiate. Beans and Soybean were used as the
source of material to screen for protease inhibitor
activity.

2. Extraction and recovery of protease
inhibitor:

Plant seeds for the study were milled by mill
electrical device, a seed extract was prepared by
homogenizing 1 g of each plant seed in 7.5 ml of
0.1M phosphate buffer with pH 7.0 by the
mortar. The mixing was done at room
temperature for 30 minutes. The slurry was
centrifuged at 10,000 rpm for 15 minutes at 4°C
for removing any cell debris that remains in the
preparation (10). The clear supernatant obtained
represented the crude extract, and was assayed
for protease inhibitor activity.

3. Protease assay & Protein concentration:

The activities of the protease enzyme (Trypsin,
Pepsin and Papain) were estimated according to
the method described by (11) ,which depends on
the decomposition soluble casein (1% of solution
was prepared in 0.1 M sodium phosphate buffer,
pH 7) to peptides and amino acids constituent by
the enzyme. Enzymatic activity unit known as
the amount of enzyme required to increase the
absorbance by 0.01 per minute under standard
conditions. The method of estimating protein was
determined according to (12), depending on the
standard curve of bovine serum albumin and
using of coomassei blue G-250 at 595.

4. Remaining enzymes activity:

A crude extract of each seed plant was incubated
separately with a known volume of protease
enzymes (trypsin, pepsin and papain) by 1:1 ratio
for 30 mins, there after the protease activity of
each enzyme was estimated. The remaining
activity is the percent inhibitory activity of the
enzyme with respect to the percent enzyme
activity without inhibitor, as shown in the
following equation:
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Remaining Enzymes Activity =

Enzyme activity with protease inhibitor

Enzyme activity without protease inhibitor

X 100

Determination of optimum condition for

extraction the protease inhibitor

1. Buffer Extraction:

Different types of buffers were selected for
extraction of the protease inhibitors included,
sodium acetate buffer pH (5,6) , potassium
phosphate buffer pH (7,8) , tris base buffer pH
( 9) at concentration of 0.1 and 0.2 M

separately.

2. Extraction ratio and optimum period for

extraction:

Different ratios of potassium phosphate buffer
were selected to extract inhibitor included 1:5,
1:7.5, 1:10 and 1:12.5 (w:v) with a different
period included a 30 min and 1hr separately.

2. Ion exchange chromatography:

Ion exchanger diethyl amino ethyl cellulose
(DEAD-Cellulose) was prepared according to
Whitaker (14) by addition 8 ml of concentrated
extract produced from ammonium
precipitation step by saturation 60% to ion
exchanger column with dimensions of 3.5 x18
cm. Then the column was washed by 0.02M
phosphate buffer, pH 7.6 with flow rate (30 ml /
h). The fractions from column were collected
with 3 ml / fraction. The elution was done by
using 0.02M phosphate buffer, pH 7.6 with a
linear gradual of sodium chloride between 0.1-1
M with fast flow (30 ml / h). The product
solution was collected with 3ml / fraction and the
absorbance was measured at 280 nm. The active
parts were collected, and the protease inhibitor
protein

activity  estimated as  well
concentration and size.

Determination the antimicrobial activity of
the protease inhibitor against the local

pathogenic isolate

The antimicrobial activity of protease inhibitor RESULTS AND DISCUSSION

against (E.coli, Staphyllocoocus
Pseudomonas aeroginosa, Candida

Candida tropicalis, Kluyveromyces marixians,
Aspergillus niger) isolates were determined
according to the using agar diffusion method

described by (13).

Purification of Enzyme Inhibitor
Protease inhibitor, isolated from

sativus was purified by protein purification

technique, included ammonium
precipitation, followed by Ion
chromatography.

aureus,
albicans,

Lathyrus

sulphate

exchange (13).

1. Ammonium sulfate concentration:

The concentration step of protease

inhibitor

was accomplished by addition of various
concentrations ratios from ammonium sulfate
to the crude extract included (30, 60 and 90) %
separately, to getting better saturation ratio in
precipetation and concentration of the enzyme
inhibitor product from Lathyrus sativus.

as

Screening of plants for protease inhibitor:
Results presented in (Table 1) showed that the
Lathyrus sativus have maximum percent of
inhibition (89.8%) against trypsin, followed by
Bean (89.2%), Soybean (87.6%) and Vigna
radiate (83.3%). The Lathyrus sativus seed had
the large quantities of trypsin inhibitors. The
most  frequently  occurring  antinutritional
substances in Lathyrus sativus are protease and
amylase inhibitors, lectins, tannins, saponines

sulfate
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Remaining Enzyme

Activity(%)

Table (1): Screening of plants for protease inhibitor

Inhibitor Enzyme Activity with Enzyme Activity without Enzyme | Plant Source
activity % Inhibitor Inhibitor (U/ml)
(U/ml)
0 2.8 1.4 Papain Lathyrus
61 1.1 2.8 Pepsin sativus
89.8 1.65 16.1 Trypsin
0 4.35 1.4 Papain Bean
36 1.8 2.8 Pepsin
89.2 1.75 16.1 Trypsin
0 2.25 1.4 Papain Soybean
54 1.3 2.8 Pepsin
87.6 2 16.1 Trypsin
0 5.9 1.4 Papain | Vigna radiate
30.4 1.95 2.8 Pepsin
83.3 2.7 16.1 Trypsin

Determination of optimum condition for
extraction protease inhibitor:

1. Buffer Extraction:

Among the various extraction buffer evaluated
for recovering protease inhibitor molecules
from plant sources, the crude extract prepared
in 0.1M potassium phosphate buffer, pH 7 with
showed maximum residual enzymes activity
2% and’ followed by 0.2M tris buffer pH 9
with 3.3% (Fig.1). While trypsin inhibitor by
the extract prepared in sodium acetate buffer
pH (5,6) with (0.1,0.2) M and potassium
phosphate buffer pH 8 with (0.1,0.2) M and
tris buffer pH 9 with 0.1M showed low
enzyme activity compared to that prepared in
potassium phosphate buffer pH 7 with 0.1M.
The plant crude extract prepared in phosphate
buffer showed maximum protease inhibitor
activity followed by that prepared in distilled
water (10).
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Fig. (1): Extraction of Protease Inhibitor in Different

Buffers

2. Extraction ratio and optimum period for
extraction:

The effect of buffer ratio for extraction and
time on the recovery of trypsin inhibitor from
Lathyrus sativus seed was showed in (Figure
2). The optimum extraction ratio efficiency
was found when the extraction ratio 1:7.5
(w:v) with 1h. Maximum remaining enzymes
activity obtained was (0.7%). Followed by
extraction ratio 1:7.5 (w:v) with 30 min which
have (2%) residual activity. It was reported
that an extraction time of 1hr was found to be
optimal for the extraction of trypsin inhibitor,
inhibitor activity of plant decreased with
decreasing the extraction time. High
mechanical shear generated by shaking can
cause denaturation of protein (16). An
increased extraction time resulted in the
protein, especially trypsin inhibitor, being
more dissolved. The inhibitory activity was
slightly increased for plant with 1:10 ml in (30
min and 1 hr) respectively, it have (4.4, 3.1) %
of residual enzymes activity. However, a
decrease in inhibitory activity was (23, 19.3)%
respectively when the ratio of phosphate buffer
is 1:5 ml with time of (30 min and 1 h) that
indicating the lesser stability of trypsin
inhibitor from  Lathyrus sativus. This
contributed to the loss of inhibitor activity
(Fig.2). Also, the incorporation of air bubbles
and the adsorption of protein molecules to the
air-liquid interface can cause the denaturation
of protein (17). Therefore, the extraction time
of 1 h was selected for the extraction of trypsin
inhibitor from Lathyrus sativus.
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> @Buffer Ratio (w:y) Table (2): Determination the antimicrobial
E e & Time (min) activity of the protease inhibitor against the local
p 60 pathogenic isolates
o 504 Strain Diameter of zone of
E_ wl inhibition(mm)
R 10 Staphyllocoocus 21
. aureus
g
£ Pseudomonas 17.5
c 10y aeroginosa
£ 0] E.coli 18
[
x R Kluy.ve.zromyces 28
I T R S O marixians
RN Aspergillus niger 17
Extraction Buffer Ratio (w:v) Candida albicans 18.5
Candida tropicalis 23.5

Fig. (2): Determination extraction ratio and optimum
period for extraction

Determination the antimicrobial activity of
the protease inhibitor against local
pathogenic isolates:

The antimicrobial activity of protease inhibitor
was tested against seven bacterial & fungal
strains  include (E.coli,  Staphyllocoocus
aureus, Pseudomonas aeroginosa, Candida
albicans, Candida tropicalis, Kluyveromyces
marixians, Aspergillus niger) by agar well
diffusion method. After incubation of plates at
37°C for 24h the diameters of the inhibition
zones were measured (Table .2). As shown in
Fig.3, protease inhibitor inhibited the growth
of  Kluyveromyces  marixians, Candida
tropicalis and Staphyllocoocus aureus but have
low activity against Pseudomonas aeroginosa,
E. coli and other strains. Protease inhibitors in
plant tubers and seeds are generally thought to
serve as storage proteins and to act in the
defense against insects and microorganisms
(18). They are also known to possess potent
antibiotic activity against bacteria, fungi, and
even certain viruses (19 ,20).

Fig. (3): Antimicrobial activity of protease inhibitor
against pathogenic isolates :(A) Pseudomonas
aeroginosa, (B) Kluyveromyces marixians
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Purification of Protease Inhibitor:

Following the protein purification technique
including ammonium sulphate precipitation,
ion exchange chromatography using DEAE
Cellulose.

1. Ammonium sulfate concentration:

As a first step towards the purification of
protease inhibitor, the crude buffer extract was
subjected to ammonium sulphate precipitation
and concentration of ammonium sulphate
required for complete precipitation of inhibitor
was standardized. The protease inhibitor
precipitated at (30, 60, 90) % (w/v) saturation
of ammonium sulphate. However, the fraction,
obtained with 60% (w/v) saturation was found
to be efficient for precipitating the protease
inhibitor compared to other fractions (Table 3).
The complete precipitation was done using
ammonium sulphate concentration of 60%
(w/v) saturation and the precipitated fractions
were used for further studies. This purification
step resulted in the increase specific inhibitory
activity of 15.3 U/ mg protein with a
purification fold up to 2 and 59.4% yeild.
Ammonium sulfate was used to advantage by
of high solubility and low cost compared with
other organic solvents and the lack of impact
on the pH and the stability of the enzyme.
Concentration depends on the principle of
ammonium sulfate charge equation on the
surface of the protein and prejudice layer of
water surrounding it, which leads to the
deposition impact of salting out (21)

2. Ion exchange chromatography:

Eight ml of the ammonium sulphate fraction
was loaded onto a column of DEAE-cellulose
(1.75x18 cm) equilibrated with 0.02M
phosphate buffer, pH 7.6 at room temperature.
The column was washed with 225 ml of the
equilibration buffer at a flow rate of 30 ml h-1
and the washings containing the inactive
proteins were discarded. The column was then
eluted with a linear gradient (0.1-1) N of NaCl
formed by 0.02M of phosphate buffer pH 7.6
(22). The results presented in (Figure 4)
showed that a single protein peak demonstrated
in wash step without any inhibitor activity
while separated five peaks in eluted step, four
eluted peaks had no inhibitor activity while the
last eluted peak had inhibitor activity (Fig.4).
These results explain that the protease inhibitor
had negative charge deposit of DEAE-column
charge. Purification steps resulted in the
increase in specific inhibitory activity of 19.2
U / mg protein with a purification fold up to

2.5 and 53.4% yield (Table 3), the active
fractions of this peak were pooled and
concentrated. Ion exchanger DEAE-Cellulose
has many of the desirable properties, a broad
absorption , high capability in separation ,
exchange capacity (High Capacity) , the
possibility of re-activated and used a number
of times (23).
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Fig .(4): Ion exchange column to purify the protease

inhibitor from Lathyrus sativus by using DEAE-

Cellulose with dimensions of 3.5 x18 cm. The column
was washed by 0.02M phosphate buffer, pH 7.6. Elution

was done with a linear gradient of sodium chloride

between 0.1-1 M with fast flow (30 ml / h) the with 3ml /

fraction
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Table (3): Purification of Trypsin Inhibitor from Lathyrus sativus

Step Volume | Activity Protein Specific Total Activity Purification Yield
ml U/ml Mg/ml Activity U Fold %
U/mg
Crude 25 3.1 0.4 7.8 71.5 1 100
Ammonium Sulphate 5 9.2 0.6 15.3 46 2 594
Saturation (60%)
DEAE-cellulose 18 2.3 0.12 19.2 414 2.5 534
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ABSTRACT

The cytotoxic effect of different concentrations of camel urine on two types of cell lines (RD, L20B)
for different exposure time (24 , 48 and 72 hrs) was examined. Cytotoxicity assay of this study
demonstrated that camel urine caused inhibitory effect on the growth of RD cell lines at high
concentration (250, 500 pg/ml) for all exposure time. While the inhibitory activity was gradually
reduced with decreasing of concentration. Moreover, Camel urine showed less inhibitory effect on
transformed cell (L20B), compared with their effect on cancer cell line, indicating of the safety camel
urine toward non malignant cells.
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INTRODUCTION

Cancer is a disease where damaged cells of the
patient's body do not undergo programmed cell
death, but their growth is no longer controlled
and their metabolism is altered (1). Next to
ischemic heart disease cancer is a major cause
of death in most developed countries (1, 2).
Management of cancer is one of the
challenging problems in medical practice as
there are no available medical modalities that
can selectively kill cancer cell without adverse
effect on normal living cell or the functions of
vital organs (3). Conventional therapies had
limited benefits as treatment of cancer due to
the resistance, toxicities relapse problems,
therefore researches are necessary to find
alternative effective, safe and in expressive
therapies (4). Natural products play an
important role in our healthcare system (5).
They offer a valuable source of potent
compounds with wide variety of biological
activities and novel structures and provide
important leads for the development of novel
drugs (6, 7).

Camel urine is used in folklore medicine to
treat cancer. The Bedouin in the Arab desert
give camel urine to patients who where
suffering from cancer (8). Camel urine can be
classified as  environmentally  friendly
inhibitor, because drinking of camel urine for
the therapeutic purpose was indicated since 14
century (9). It has been shown throughout the
history of medical science till today that urine
has a profound medical uses (10), such as
effectiveness against all ergies, psoriasis and
all skin problems. Also (11) reported the effect
of wurine on fertility, fever, burns and
tuberculosis. Microbiological studies (12, 13)
on camel urine proved its high efficiency
against a number of pathogenic microbes when
compared with some antibiotics.

The camel urine has also been qualified as
anti-inflammatory antioxidant and anti-tumor
(14, 15). The best approach to evaluate the
effect of a new material is in vitro by utilizing
the growing mammalian cells at tissue culture
level and not on the living organism (16 , 17).
For this purpose, this study was designed to
evaluate the anticancer effects of the camel
urine on cancer cell lines in vitro, through
different exposure time and different
concentration of camel urine.

MATERIALS AND METHODS

Urine samples:

Urine of camel samples was collected from
young male camels (one humped) in the
morning before provender breakfast (foodstuff
and desert plants). The samples were collected
in sterile screw bottles kept in cool boxes until
transported to the laboratory. Physically, the
fresh extracted urine appears clear amber
yellow and  watery. The  different
concentrations of camel urine were prepared
and kept at (4 °C) until being used.

Cell line preparation for cytotoxicity study:
The cell lines, rhabdomysarcom (RD) and
murine L cells (fibroblast) expressing (L20B),
that used in this study were supplied by tissue
culture unit biotechnology research center / Al-
Nahrin University, and maintained in RPMI-
1640. when the cells in flask form a confluent
monolayer, the following protocols were
performed (18). The growth medium was
decanted off and the cell sheet washed twice
with PBS. Two to three ml of sterile trypsin-
versene were added to the cells sheet and the
flask rocked gently. After approximately 30
seconds most of the trypsin was poured off and
the cells incubated at 37°C until they had
detached from the flask. Cells were further
dispensed by pipetting in growth medium.
Afterwards, 200 pl of cells in growth medium
were added to each well of a sterile 96-well
micro titration plate. The plates were sealed
with a self — adhensive film, lid placed on and
incubated at 37°C.

When the cells are in exponential growth at
near confluence mostly after 24hrs, the
medium was removed and serial dilutions of
camel urine (7.81 , 15.62 , 31.25,62.5, 125,
250 and 500 pg/ml) were added to the wells.
Three replicates were wused for each
concentration, then, the plates were re-
incubated at 37°Cfor the selected exposure
times (24 , 48 and 72 hrs).

Cytotoxicity assay:

After the end of the exposure period, the
medium decanted off and cells in the wells
gently washed by adding and removing 0.1 ml
sterile PBS two times. Finally 0.1 ml of
maintenance medium added in each well and
incubated for further 24 hrs.

At the end of recovery time, the maintenance
medium, threw away, and replaced by 50 pl of
0.01 % crystal violet dye.
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After 20 mins., the stain was washed gently
with tap water for three times. The plate was
left until become dry.

The optical density of each well was
read by using a micro-ELISA reader at 492 nm
transmitting wave length (18). The percentage
of inhibition was calculated according to the
following equation (19).

Inhibition % =[(optical density of control wells
— optical density of test wells) / optical density
of control wells] x 100.

Statistical analysis:

Experimental data for cytotoxicity assays were
analyzed using statistical software SPSS 10.0
for windows. Significance between control and
samples was determined using student's t-test.
P value < 0.05 was considered statistically
significant.

RESULTS

Cytotoxic effect of different concentrations of
camel urine on two types of cell lines (RD and
L20B) for different exposure time (24 , 48 and
72 hrs.) was examined. The results in figure
(1) showed significant effect (P<0.05) at the
concentration, (250 and 500 pg/ml) during 24 ,
48 and 72 hours of exposures.

Mean of cell line density
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Fig.(1): Effect of different concentration of camel

urine on RD cell line during different exposure period

(P<0.05).

Also there is significant effect (P<0.05) for the
concentration (125 pg / ml), at 24 and 48 hrs),
and 62.5 pg / ml at 72 hrs., where the other
concentrations showed non-significant effect
during all the periods of exposures.

The effect of camel urine on L20B cell line
was demonstrated in figure (2), most
concentrations of camel wurine had no
significant effects on the growth of L20B cell
line (P<0.05). Only the treatment with
concentration (250 pg / ml at 72 hrs) caused
significant effect (P<0.05) in cell growth.
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Fig.(2): Effect of different concentration of camel urine on
L20B cell line during different exposure periods (P<0.05).

The results in table (1) showed that the best
exposure period was 72 hrs. than the other
periods (24 and 48 hrs.). The growth inhibition
percentage for camel urine on RD cell line at
500 pg / ml concentrations was 67.36% , 73%
and 78.02 % after 24, 48 and 72 hours
respectively. The results also showed the
growth inhibition percentage for camel urine
on L20B cell line, by the same concentration
was 14.28% , 28.48% and 25.32% after 24, 48
and 72 hours respectively.

In the other hand, the growth inhibition
percentages for the camel urine on RD cell line
at 250 pg / ml concentration was 61.98%,
67.62% and 74.81% after 24,48 and 72 hours
respectively, while the growth inhibition
percentage for camel urine on L20B cell line at
the same concentration was 15.58% , 28.24%
and 24.68% after 24 , 48 and 72 hours
respectively.

The results in table (1) revealed that RD cell
line was more sensitive to the camel urine after
period of exposure.
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Table (1): Percentage of inhibition of RD and L20B cell lines by using different concentrations of camel
urine during three periods exposure

The results of the present study clearly indicate
the cytotoxic activity of camel urine on cancer
cell line (RD). These results were in harmony
with the results of Khorshid,2009 (20), which
indicated that the camel urine exerted
antiproliferative action and growth inhibition
on various cancer cell lines including lung
cancer and leukemia by inducing apoptosis
without adverse effect on normal cell line.

The chemical composition of camel urine
showed the presence of purine bases,
hypoxanthin, sodium, potassium, creatinine.
urea, uric acid and phosphates (21). Some
compounds similar to the ingredients present
in common urine such as purine bases, urea,
creatinine and hypoxanthine are known to
exhibit cytotoxic and antitumor activity in
different animals and human tumors and cell
lines (22 , 23). In a recent study, camel urine
was reported to inhibit the formation of C-
tumor in Allium cepa root tip cells after long
treatment with colchicines (8). Camel urine
treatment was found to cause a significant
cytotoxic effect in the bone marrow cells of
mice without induced any clastogenicity (24).
Also (26 , 27) observed that the bioactive
fraction has been isolated from camel urine
was the most highly cytotoxic against A549
human lung cancer cells. On the other hand,

Type of cell line Con. (ug / ml) Y™ Inhlzgl}?‘z(%) 2 e
7.81 - 4.76 4.95
15.62 12.6 7.14 10.44
31.25 4.55 8.57 25.44
RD 62.5 8.68 29.05 28.02*
125 20.45* 33.33 30.22*
250 61.98%* 67.62* 74.18%*
500 67.36* 73* 78.02*
7.81 --- --- ---
15.62 - 7.88 8.44
31.25 0.65 9.09 5.84
L20B 62.5 --- 12.12 ---
125 5.19 13.13 16.88
250 15.58 24.24 24.68*
500 14.28 28.48 25.32
* Significant effect (P<0.05)
--- No effect
the biologically active peptides and major
protein fraction of human urine were found to
be cytotoxic against human leukemic cells,
Ostesarcoma and Hala cells.
DISCUSSION According to (28), the camel urine could be

considered a good source of trace element
essential having the ability of antioxidant and
prevention of carcinogenesis.

Camel urine contain high concentration of
Zing (Zn) which plays an essential role in the
DNA replication, transcription and protein
synthesis, influencing cell division and
apoptosis (29 , 30). Also, the camel urine
contain Mg , K, Ca, Na, Fe and Se, which is
antioxidant activity and enhance immune
function (28 , 31).

In conclusion, the results of the present study
clearly indicate the cytotoxic activity of camel
urine, Further researches are certainly required,
and other more advanced anticancer assay
must be applied.
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ABSTRACT

Apolipoprotein B (Apo B) is the primary apolipoproteins of chylomicrons and low-density lipoproteins
(LDL). High levels of apo B can lead to plaques that cause vascular disease (atherosclerosis), leading
to heart diseases. There is considerable evidence that levels of apo B are a better indicator of heart
disease risk than total cholesterol or LDL. The aim of the present study was to evaluate serum apo B
and serum lipid profile in patients with stable angina pectoris (SAP) and unstable angina pectoris
(USAP) and compared with their controls. This study was conducted during the period from January
2013 until the end of April 2013. The patients were admitted to Medical City Hospital and all the
measurements were performed in the Medical Teaching Laboratories in Baghdad. A total of 30 patients
with SAP and USAP; their age range was (40-57) years and compared with 15 healthy controls. They
were studied for their body mass index (BMI), serum lipid profile including serum total cholesterol
(TC), triacylglycerol (TAG), high density lipoprotein cholesterol (HDL-C), low density lipoprotein
cholesterol (LDL-C), very low density lipoprotein cholesterol (VLDL-C), and non. HDL-C in fasting
state, along with apo B levels. As a result, BMI and serum lipid profile level except HDL-C were
significantly increased in patients with SAP and USAP as compared with their controls. A significant
decreased was found in serum HDL-C for those patients as compared with their controls, (P=0.0001).
Serum apo B and LDL associated apo B (LDL-apo B) were significantly increased in patients with
SAP and USAP as compared with their controls and there was a significant difference between SAP
and USAP, (P= 0.0001). It was concluded that apo B is the most frequently occurring dyslipidemia in
SAP and USAP. It identifies individuals with high risk of acute coronary disease not otherwise
detected on routine lipid profile

Key words: Apolipoprotein B, angina pectoris, dyslipidemia
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INTRODUCTION

Cardiovascular disease (CVD) is the leading
cause of death in industrialized countries.
Coronary artery disease (CAD) is the most
common form of CVD. In CAD, atherosclerosis
damages the coronary artery wall predisposing to
thrombus formation. The symptoms and severity
of acute coronary syndromes (unstable angina
pectoris -USAP- and myocardial infarction) vary
depending on the degree to which thrombi
occlude the coronary arteries (1). Stable angina
pectoris (SAP) is a common and sometimes
disabling disorder (2). Many individual lipid and
inflammatory markers have been considered as
the factors playing an important role in
atherogenesis and prognosis of related diseases.
The atherogenic dyslipidemic profile, especially
mild to marked elevation of apo-B containing
lipoproteins, such as VLDL, VLDL-remnants,
intermediate-density lipoproteins (IDL), and
LDL (specifically small, dense LDL), and low
levels of high density lipoprotein cholesterol
(HDL-C) (3).

Apo B, a large amphipathic glycoprotein, plays a
central role in human lipoprotein metabolism.
Two forms of apo B in circulating lipoproteins:
apo B48 and apo B100 (4). Apo B48 is
synthesized by enterocytes and secreted in
chylomicrons, and is retained in chylomicron
remnants (5). Apo B100 is synthesized in the
hepatocytes and its excess is degraded within
cells. It resides in the VLDL, LDL and LDL
particles at a ratio of one molecule per
lipoprotein particle (6). VLDL, IDL, LDL, and
lipoprotein each contain one molecule of apo
B100. Similarly, chylomicrons and their
remnants contain a single molecule of apo B48.
Hence, plasma apo B concentrations reflect the
total number of atherogenic particles present in
the circulation (7). Apo B can be used as an
effective marker for elevations in these
atherogenic triacylglycerol-rich lipoproteins and
a more accurate predictor of cardiovascular risk
(CV) (8). However, in individuals whose LDL
particles, on average, contain less cholesterol
than normal, the LDL-C concentration will
underestimate the number of LDL particles. In
these individuals, the apo B concentration will
more accurately reflect the number of LDL
particles and LDL-related CVD risk (9). Also,
there now appears to be less laboratory error in
the determination of apo B than of LDL-C,
particularly in patients with hypertriglyceridemia
(10).

MATERIALS AND METHODS

This study was conducted during the period from
January 2013 until the end of April 2013. The
patients in this study were admitted to Medical
City Hospital. All the tests were performed in the
Medical Teaching Laboratories in Baghdad.
About 5 milliliters of venous blood was obtained
from 30 patients and 15 healthy individuals as
control group after 12 hours fast. Their age range
was (40-57) years. Blood samples were
transferred into plain tube, allowed to stand for
15 minutes at room temperature, centrifuged at
3500 rpm for 10 minutes. Patients were
categorized into two groups based on the degree
of ischemic heart disease (IHD): stable angina
pectoris (SAP group) and unstable angina
pectoris (USAP group). The SAP group consisted
of 8 male and 7 female (total 15, mean age
51.346.7 years); the USAP group had 8 male and
7 female (total 15, mean age 53.8+9.8 years).
The patients in the SAP group are demonstrated
objective evidence of  ischemia on
electrocardiogram (ECG). USAP was defined
according to Hamm and Braunwald (11). All
patients in the USAP group had chest pain of
increasing frequency and severity or at rest
during the last 48 hours before hospitalization
associated with ST segment changes, T wave
changes, or both.

Measurements:

1-Determination of Serum Total Cholesterol
(TC): Serum TC is measured by cholesterol kit,
using an enzymatic method (12).
2-Determination of Serum Triacylglycerol
(TAG): Serum TAG is measured by TAG Kkit,
using an enzymatic method (13).
3-Determination of Serum High Density
Lipoprotein-Cholesterol (HDL-C):  Serum
HDL-C is measured by HDL-C kit, using an
enzymatic method (14).

4-Determination of Serum Low Density
Lipoprotein- Cholesterol (LDL-C): Serum
LDL-C is calculated indirectly by using the
Friedewald s equation (15).

LDL-C =TC - [TAG/5 + HDL-C]. This equation
is only accurate when TAG levels are below 400
mg/dl.

5-Determination of Serum Non-High Density
Lipoprotein Cholesterol (Non.HDL-C): Serum
non HDL-C is calculated directly from the
difference between serum total and high-density
lipoprotein cholesterol (16).

Serum non.HDL-C= [S.TC — S.HDL-C].
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6-Determination of Serum Apolipoprotein B
(Apo B): Apo B antigens in sample or standard
cause immunological agglutination with the anti-
Apo B antibodies in the reagent. The extent of
agglutination is proportional to the apo B
concentration in the sample and can be measured
by turbidimetry (17).

7-Determination of LDL-Associated
Apolipoprotein B (LDL-Apo B): This study
derived a simple equation for calculating LDL-
apo B concentration in mg/dl from
measurements of total apo B and TAG (18):

LDL-apo B =[apo B - 10 - TAG/32]

Statistical Analysis:

Statistical analysis system-SAS 2004 was
performed to analyze of data (19). The least
significant difference (LSD) test compare
between the means in this study. Correlation
coefficient for the variables was done. Data were
expressed as means (£SE); statistical
significance was set at P < 0.05.

RESULTS

Clinical characteristics of patients and control
group are shown in table (1). Based on analysis
of variance, BMI, apo B, LDL-apo B, TC, TAG,
LDL-C, VLDL, and non.HDL-C levels were
significantly higher in SAP and USAP patients
than in the control group. There was a significant
increase in BMI, apo B, LDL-apo B, LDL-C,
and non.HDL-C in USAP as compared in SAP
and control, (P= 0.0001). Also, there was
a significant increase in TAG, VLDL (P=0.005)
and TC, (P=0.002) in USAP as compared in
SAP. While there was a significant decrease in
HDL-C levels in SAP and USAP patients as
compared with their controls and in USAP as
compared with SAP. Correlation coefficient of
the entire population showed that there was a
significant positive correlation between serum
apo B and BMI, TC, TAG, LDL-C, VLDL,
non.HDL-C, and LDL-apo B. While there was a
significant negative correlation between serum
apo B and serum HDL-C, table (2).

Table (1): Clinical analysis for the study population
(means = SE)

Clinical SAP USAP Control LSD P
data (n=15) (n=15) (n=15) value value
BMI (Kg/m?) 30.98 + 3432+ 1.19 20.86 £ 2.961 0.0001
1.31 0.29
Apo B 142.82 + 164.82 + 70.82 + 76.435 0.0001
(mg/dl) 3.49 3.46 3.46
TC (mg/dl) 250.87 = 290.87 + 151.40 + 84.268 0.002
32.62 33.72 3.23
TAG 198.45 + 250.45 106.67 + 2.860 0.005
(mg/dl) 34.73 36.79 743
HDL-C 30.94 + 29.94+0.79 66.67 + 63.595 0.0001
(mg/dl) 0.79 1.32
LDL-C 180.24 + 210.84 = 63.40 £ 16.855 0.0001
(mg/dl) 27.35 26.96 4.06
VLDL-C 39.69 + 50.09 +7.35 2133+ 77.895 0.005
(mg/dl) 6.94 1.48
Non.HDL-C 21992 + 260.93 = 84.73 9.901 0.0001
(mg/dl) 33.30 33.31 4.03
LDL-Apo B 126.62 + 146.99 + 5749 8.675 0.0001
(mg/dl) 2.75 2.78 3.52

Table (2): Correlation coefficient between apo B
and some parameters

Apo B Correlation Apo B Correlation
coefficient (r) coefficient (r)

BMI 0.85%* LDL-C 0.827%*
(Kg/m?) (mg/dl)

T.C 0.78%** VLDL-C 0.68%**
(mg/dl) (mg/dl)

TAG 0.68** Non.HDL-C 0.82%*
(mg/dl) (mg/dl)

HDL-C - 0.73%* LDL-Apo B 0.97**
(mg/d]) (mg/dl)

** P <0.01

DISCUSSION AND CONCLUSION

The present study compared serum apo B and
serum lipid profiles between patients with angina
pectoris and control group. The results revealed
that the means value of serum apo B and serum
lipid profile except HDL-C were significantly
higher in USAP than those with SAP and control
group.

From a technical point of view there are
advantages in the  determination  of
serum apo B. Good immunochemical methods
are available and easily run in conventional
autoanalysers (20).
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This study used apolipoprotein measurements,
which present some methodological advantages
when compared with LDL-C quantification. In
many labs LDL-C is still calculated by the
Friedewalds equation which only provides an
estimate of the LDL-C values, and depends on
TC, TAG and HDL-C levels. In this manner, the
estimate may include the possible analytical
errors of these three parameters. This equation
also presents several has several limitations and
the LDL-C estimate cannot be extended to
samples presenting TAG levels higher than 400
mg/dl, samples containing chylomicrons and to
patients  with  dysbetalipoproteinemia. In
addition, the homogeneous method for
measuring LDL-C and the estimate of these
values by the Friedewalds equation do not show
similar  results. On the other hand,
apolipoproteins may be measured directly in
plasma  through accurate and  precise
internationally standardized methods, by using
a common reference material for apo B, which is
not routinely available for measurements of
LDL-C (21). The prospective value of apo B as
the strongest single lipids associated risk factor
has been shown in large observational studies
(22,23,24). Non.HDL-C, which is calculated in
the present study, provides a measure of all apo
B-containing lipoproteins, all of which have the
potential to deliver cholesterol into the arterial
wall and contribute to atherosclerotic lesions.
This measure reflects atherogenic risk not
captured by LDL-C measurement alone,
particularly in the context of elevated TAG (25).

Because ultracentrifugation is not readily
available in most clinical laboratories, the
equation which is used in the present study
conveniently estimates LDL-apo B from
commonly available measurements for total apo
B and TAG. According to the equation of Baca
and Warnick, 2008, the TAG/32 term takes into
consideration the VLDL contribution to apo B
and is reminiscent of the TAG/5 term in the
Friedewalds equation. Clinically; this equation
can be used to estimate atherogenic apo B
particle number without requiring specialized
laboratory measurements.

It is therefore concluded that there was a
significant difference between serum apo B,
LDL-apo B, BMI, and serum lipid profiles in
patients with angina pectoris as compared with
their controls; therefore methodological and
clinical benefits of apo B should be included in
the dyslipidemic work up of angina patients to
correctly assess the potential atherogenic risk.
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ABSTRACT

New five Schiff bases derived from D-erythroascorbic acid were prepared by condensing pentulosono-
y-lactone-2,3-enedianisoate (5) with 3-amino phenol, (4-iodo, 4-methoxy, 4-methyl, 4-nitro) aniline in
the presence of glacial acetic acid and dry benzene. The products were characterized by spectral
methods FTIR, and some by (UV-Vis), 'H and *CNMR, mass spectra and measurement of its physical
properties. The derivatives showed inhibitory effect on serum alkaline phosphatase (SALP) activity of
healthy, hypo and hyperthyroidisum patients.

Key words: Schiff bases, imine, serum alkaline phosphatase (SALP), erythroascorbic acid
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INTRODUCTION

The formation of carbon—nitrogen double bond
plays important role in organic synthesis. This
can be achieved by the reaction of aldehydes
and amines in acidic medium, which leads to
synthesis of Schiff bases (imines). Nowadays,
the research field dealing with Schiff base
coordination  chemistry  has  expanded
enormously. The importance of Schiff base
complexes for bioinorganic  chemistry,
biomedical application like anticancer (1),
antitumor(2), anti-inflammatory agents (3).
Insecticidal 4), antibacterial (5),
antituberculosis  (6), antimicrobial  (7),
anticonvulsant  activity(8), supramolecular
chemistry, catalysis and material science,
separation and encapsulation processes, and
formation of compounds with unusual
properties and structures has been well
recognized (9). The Schiff bases are also used
as versatile components in nucleophilic
addition with organometallic reagents (10) and
in cycloaddition reactions (11,12). The
reaction of primary aromatic amines with aryl
aldehydes is found to be catalyzed by lemon
juice as natural acid under solvent-free
conditions to give the corresponding Schiff
bases in good yields. This eco-friendly reaction
has many advantages like economical,
environmental, mild reaction conditions and
simple work-up with high product yield (13).
The introduction of enzyme inhibitors in
particular has drastically decreased the
mortality and morbidity associated with many
discases (14).

The current paper deals with the synthesis,
spectral and inhibitory effect on serum alkaline
phosphatase (SALP) of new five schiff bases
derived from D-erythroascorbic acid.

MATERIALS AND METHODS

Melting points were determined by
electrothermal Stuart melting point apparatus
and are uncorrected. IR spectra (in KBr) were
recorded on 8400s Shimadzu FT infrared
spectrophotometer. 'HNMR spectra  were
recorded on Ultra Shield (300 MHz)
spectrometer with tetramethyl silane as internal
standard. *CNMR spectrum was recoded on a
Varian Mercury plus 100 MHz spectrometer.
Electronic spectrum was obtained using a
(U.V-Vis) spectrophotometer type CECI 7200
England. Mass spectrum for the compound (5)
was recorded on IEOLJMS-7high resolution

instrument. Thin layer chromatography (TLC)
was performed on aluminum plates coated with
layer of silica gel, supplied by Merck. The
spots were detected by iodine vapor. All
chemical were obtained from Fluka or BDH.

Synthesis of
ascorbic acid (2)
Dry hydrogen chloride was rapidly bubbled
with stirring for 20 minutes into a (250ml)
flask containing (10g, 57mmol) of powdered
L-ascorbic acid (1) and (100ml) of dry acetone.
After addition of (80ml) n-hexane, stirring and
cooling in an ice-water, the supernatant was
decanted. The precipitate was washed four
times with (154ml) of acetone-hexane mixture
(4:7) (vlv), cooling in an ice-water and
removal of supernatant after each addition. The
last precipitate was dried under reduced
pressure to give (2) (95%) as a white
crystalline residue (15), m.p (206-208°C). R¢
(0.68) (benzene: methanol, 5:5) (v/v). FTIR
(KBr, cm™): 3240 (O-H), 2993 (C-H,;), 2908
(C-Hyee), 1751 (C=0y,), 1662 (C=C), 1431 (-
CH-44ym), 1388 (-CH-y1n), 1141-900 (C-O), 767
5(0-H) (0.0.P.) (16).

5,6-O-isopropylidene-L-

Synthesis of 2,3-0-dianisoyl-5,6-0-
isopropylidene-L-ascorbic acid (3):

To a cold solution of (2) (10g, 46mmol) in
pyridine (50ml), anisoyl chloride was added as
dropwise (17.5ml , 129mmol) with stirring
.The resulting mixture was stirred for 2 hours ,
then kept in dark place at room temperature for
22 hours.

The mixture was poured into ice-water and
stirred for 20 minutes, the supernatant was
decanted. The oil layer was extracted with
chloroform (150 ml), washed with water,
dilute hydrochloric acid (5%) (2 x 100ml.),
saturated aqueous sodium hydrogen carbonate
(100ml) and water. Dried over anhydrous
magnesium  sulfate. Chloroform  was
evaporated to produce a brown syrup and
purified from chloroform: petroleum ether (60-
80°C) (1:5) (v/v) to give (3) (76.5%) as a pale
yellow solid (17), m.p (102-104°C). R¢ (0.80)
(benzene: methanol, 5:5) (v/v). FTIR (KBr,
em™): 3028 (C-H,,.), 2983 (C-H,;), 2939 (C-
Huee), 2843 (OC-H,;), 1749 (C=0Oy.), 1683
(C=04y), 1647 (C=C,j), 1604 (C=C,.), 1300-
1107 (C-Ocy), 900-600 5(C-H) (0.0.P.) (17).
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Synthesis of 2,3-0O-dianisoyl-L-ascorbic acid
4):

Compound (3) (10g , 23.6mmol) was dissolved
in mixture (65%) acetic acid (30ml) and
absolute methanol (10ml) and stirred for 48
hours at room temperature. The TLC showed
that the reaction was complete (benzene:
methanol, 6:4).

To the resulting solution a benzene (40ml) was
added and evaporated (repeat this process four
times) (17). The residue was recrystallized
from chloroform and then diethyl ether to yield
(4) (77.7%) as a white crystals, m.p (130-
132°C), R;(0.42). FTIR (KBr, cm™): 3444 (O-
H), 3008 (C-H,.), 2972 (C-H,;), 2843 (OC-
Hali.)n 1741 (C:Olac.)n 1681 (C:Oest.)ﬂ 1647
(C:Cali)o 1606 (C:Can)a 1319-1112 (C_Oest.)a
900-600 6(C-H,;) (0.0.P.) (16).

Synthesis of pentulosono-y-lactone-2,3-
enedianisoate (5):

To the stirred solution of sodium periodate
(5.6g, 26mmol) in distilled water (60ml) at
(0°C), a solution of (4) (10g, 26mmol) in
chloroform (60ml) was added dropwise. After
stirring for 15 minutes, ethylene glycol (0.5ml)
was added as dropwise, stirring was continued
at room temperature for 1 hour (17).

The mixture was filtered and to the filtrate
water (40ml) was added then the product was
extracted with ethyl acetate (3x50ml), the
extracts dried by anhydrous magnesium
sulfate, then filtered and the solvent was
evaporated and the residue recrystallized from
benzene to yield the pure product of compound
(5) (45%) as a white crystals, m.p (156-
158°C). Ry (0.70) (benzene: methanol, 6:4)
(v/v). FTIR (KBr, cm™): 3040 (C-H,), 2983
(C-Hgyi.), 2843 (OC-H,yi), 2671, 2559 (C-Haia),
1782 (C=0yyc), 1749 (C=Oa1q.), 1685 (C=Ocy),
1604 (C=C,.), 1300-1107 (C-Og), 900-600
3(C-H,.) (0.0.P.) (16) 'HNMR (DMSO &
ppm): 12.5 (s, 1H, CHO), 7.00-7.96 (dd, 8H,
aromatic), 3.82-4.10 (s, 6H, 20CH3), 3.50-3.57
(s, 1H, Hy), 1.23-2.72 (DMSO)[16]. *CNMR
(DMSO & ppm): 167.50 (C=0y), 163.32
(C=04), 131.86 (C-4), 131.83 (C-3), 131.81
(C-2), (123.44, 114.31, 114.28, 114.26) (C,.),
55.90 (OCHj;), 40.51-39.41 (DMSO)[16]. The
signal of aldehydic carbonyl was disappeared
due to it showed out of the scale (18). MS,
(positive ion) m/z (relative intensity): 413
[M+1, (100)], UV (44, nm, CHCl5): 300.

Synthesis of Schiff bases (6a-e):

A mixture of primary aromatic amine
(0.12mmol), aldehyde (5) (0.05g, 0.12mmol),
dry benzene (10ml) and 2 drops of glacial
acetic acid were refluxed for (14) hours, the
TLC showed that the reaction was complete
(benzene: methanol, 8:2). The solvent was
evaporated under vacuum and the residue
recrystallized from ethanol. The physical data
of all Schiff bases are listed in Table (1). The
FTIR spectra data are given in Table (2).
'HNMR (DMSO & ppm) for compound (6b):
10.16 (s, 1H, HC=N), 7.00-7.90 (dd, 12H,
aromatic), 3.82 (s, 6H, 20CHj;), 3.45-3.57 (s,
1H, H,), 1.18-2.50 (DMSO) (16). 'HNMR
(CDCl; 6 ppm) for compound (6¢): 7.78-8.10
(dd, 8H, aromatic), 7.45 (s, 1H, HC=N), 7.28
(for impurity CDCl;), 6.27-7.24 (m, 4H,
aromatic), 3.78-3.89 (s, 9H, 30CHs;), 3.61-3.64
(s, 1H, Hy) (16).

Assay of serum alkaline phosphatase
(SALP):

The effect of derivatives 6a, 6b and 6e were
tested on serum alkaline phosphatase (SALP)
activity, by preparing a series of solutions of
each derivative (10°M, 10°M, 10°*M, 10°M
and 10°M). The activity of SALP were
assayed using a ready kit from biomerix, first
without the addition of any derivative. The
SALP activity was considered to be 100%.
Then the activity was measured after the
addition of each dilution of the derivatives
above. The activities obtained were used to
calculate the percentage inhibition.

RESULTS AND DISCUSSION

In the present work the synthesis of new Schiff
bases were achieved from pentulosono-y-
lactone-2,3 enedianisoate (5) , scheme (1). The
first step employs the protection of the
hydroxyl groups at C-5 and C-6 positions in L-
ascorbic acid with acetal formation leading to
compound (2) using dry acetone in acidic
media, following Salomon method (15). This
is followed by esterification of the hydroxyl
groups at C-2 and C-3 positions with excess of
anisoyl chloride in dry pyridine.

The FTIR spectra for compound (2) and (3)
were confirmed the formation of compound (3)
by disappearance of the bands for (O-H) of
compound (2) and exhibited the band at (1683)
em™ for (C=0) of the ester in compound (3)
spectrum.
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Table (1): Physical properties of compounds (6a-e)

Comp. Nomenclature Molecular M.p°C or R¢ Physical state | Yield
No. Formula dec. %
6a (3-Hydroxyphenyl)-imine-pentulose-y- Cy7H,,09N 110-112 0.54 Brown solid 67
lactone-2,3-enedianisoate
6b (4-Iodophenyl)-imine-pentulose-y-lactone- C,7H,00gNI 105 (dec) 0.68 Deep-brown 70
2,3-enedianisoate solid
6¢ (3-Methoxyphenyl)-imine-pentulose-y- CygHp309N 124-126 0.73 Deep-brown 78
lactone-2,3-enedianisoate solid
6d (4-Methylphenyl)-imine-pentulose-y- CygHpOgN 125-127 0.55 Brown solid 75
lactone-2,3-enedianisoate
6e (4-Nitrophenyl)-imine-pentulose-y-lactone- Cy7H,00,0N, 130-133 0.58 Light-brown 34
2,3-enedianisoate solid
Table (2): Characteristic FTIR absorption band of compounds (6a-¢)
Comp. v(O-H) W(C-H),.. v(C-H),; V(C=0)y,. V(C=0)est. vW(C=N) V(C=C),.
No.
6a 3304 3028 2956 1770 1685 1640 1602
2845
6b - 3028 2981 1737 1685 1650 1604
2843
6¢ - 3040 2924 1760 1690 1630 1604
2860
6d - 3028 2983 1760 1685 1650 1604
2872
6e - 3028 2983 1770 1685 1629 1604
2843

In order to prepare aldehyde (5), the acetal
moiety was cleaved under acidic condition
(19), (65% acetic acid) for compound (3) to
give (4) and oxidation of the product with
sodium periodate to result (5), which gave a
positive Tolen’s test by formation a silver
mirror (20). The FTIR spectra for compound
(4) and (5) were confirmed the formation of
compound (5) by disappearance of the bands
for (O-H) of compound (4) and exhibited the
band at (1749) cm” for (C=0) in compound
(5) spectrum. The structure of (5) was
confirmed by '"HNMR which exhibited a signal
at 6(12.5) ppm for (CHO) and was
characterized by BCNMR and (U.V-Vis)
spectrum which showed one peak at (300) nm
(33333 cm’') assigned to (n- 7*) transitions.
Finally, the mass spectrum showed a highest
mass signal at [M+1] =413 with signal
intensity 100%.

In order to obtain compounds (6a-¢) by
condensation of primary aromatic amines such

as (3-amino phenol, (4-iodo, 4-methoxy, 4-
methyl, 4-nitro) aniline with aldehyde (5)
using dry benzene in acidic media leading to
these compounds. All FTIR spectra for these
compounds exhibited disappearance of the
band at (1749) cm™ for (C=0) of the aldehyde
(5) and displayed of the bands at (1629-1650)
em™ due to (C=N) for compounds (6a-¢). The
structures of compounds (6b) and (6¢c) were
confirmed by 'HNMR which showed
disappearance of the signal at 8(12.5) ppm for
(CHO) and exhibited the signals at 6(10.16)
ppm and 0o(7.45) ppm for (HC=N) in
compounds (6b) and (6¢) spectra.
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Scheme (1): scheme of prepared compounds

Enzymatic study

Figure. (1) Shows the Michaelis-Menten plot
for SALP activity of healthy individuals. The
maximum velocity is 7.0 IU/L, while the K, is
0.016 x 10”M. Table (3) shows the percentage
inhibition of derivatives 6a, 6b and 6e on
SALP from healthy individuals. The highest
inhibition for each derivative was obtained
with the highest concentration of the
derivative. Thus a linear correlation of the
inhibition was obtained with the concentration.

Table (4) shows the inhibitory effect of the
derivative 6a dose not correlates linearly with
the concentration in both hypo and
hyperthyroidism. This could be due to a
variety of physiological conditions; usually the
activity of enzyme is blocked by the
interaction of various enzyme inhibitors. The
two main reasons are either the inhibitors
directed by active site (substrate-like) or
altering the binding of substrate with the amino
acid residues of the enzyme.
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Fig.(1): Michaelis-Menten plot for SALP activity of healthy individuals

Table (3): % Inhibition of SALP from healthy individuals by 6a, 6b and 6e Schiff bases derivatives

Molar conc. of % Inhibition by 6a % Inhibition by 6b % Inhibition by 6e
compounds
10°° 19.1 20.0 19.0
107 24.4 21.6 26.8
10 30.2 244 36.1
107 39.6 31.0 40.4
1072 45.0 31.2 49.2

Table (4): % Inhibition on SALP from healthy, hypo and hyperthyroidism patients by compound 6a

oy ege Inhibition on SALP Inhibition on SALP
Molar conc. of Inhibition on . 1. . qe
comp. 62 SALP Control hypothyr91d1sm hyperthy.rmdlsm
(Obesity) (Thin)
10° 19.0 30.7 4.6
10° 21.2 27.4 8.8
10" 23.9 24.6 3.6
107 25.0 25.2 7.4
107 27.2 223 5.0
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ABSTRACT

New twin compounds having four-, five-, and seven- membered heterocyclic rings were synthesized
via Schiff bases (1a,b) which were obtained by the condensation of o-tolidine with two moles of 4-
N,N-dimethyl benzaldehyde or 4- chloro benzaldehyde. The reaction of these Schiff bases with two
moles of phenyl isothiocyanate, phenyl isocyanate or naphthyl isocyanate as in scheme(1) led to the
formation of bis -1,3- diazetidin- 2- thion and bis -1,3- diazetidin -2-one derivatives (2-4 a,b). While in
scheme (2) bis imidazolidin-4-one (5a,b) ,bistetrazole (6a,b) and bis thiazolidin-4-one (7a,b)
derivatives were produced by reacting the mentioned Schiff bases(la,b)with two moles of glycine,
sodium azide or thioglycolic acid, respectively.

The new bis -1,3-oxazepine derivatives (8-12a,b) in scheme(3) were synthesized from various
anhydrides and the same Schiff bases(1a,b).

All the synthesized compounds have been characterized by melting points , elemental analysis, FTIR
and "HMNR (of some of theme) spectroscopy. The synthesized compounds have been screened for
their antibacterial activities. They exhibited good antibacterial activity against Escherichia coli (G-)
and Staphylococus aureus (G+) .

Key words: bis- 1,3-diazetidine-2-one, bis-imidazolidin-4-one, bis —tetrazole, bis —thiazolidin-4-one,
bis -1,3- oxazepine
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INTRODUCTION

Heterocyclic compounds consists of four, five
and seven membered rings has attracted
attention in recent times due to its importance
in the field of pharmaceuticals and industries
(1). 1,3-diazetidenone derivatives are one of
these compounds, they are interesting kind of
four membered heterocyclics because of their
industrial and biological properties (2,3). Five
membered hetrocycles like imidazolidinones
and tetrazoles have gained attention because of
their ~ varied  physiological activities.
Imidazolidinones, for example, have been used
as their peutic agents for Alzheimer and
several diseases (4,5). Tetrazole and bis-
tetrazoles derivatives exhibits anti-bacterial
activity  (6,7). On the other hand
thiazolidinones have a wide wuse in
medacaments as anti- convulsion (8,9) ,
inhibitor of polo like kinase for the treatment
of various diseases and anti- cancer agents
(10). Finally, 1,3-oxazepine ring (11), which
constitutes a class of nitrogen and oxygen
containing seven membered heterocycles have
been studied for their anti-microbial and
apoptosis proteins ( IAPs) inhibitor activity
which led to use them in the treatment of
cancer (12-16). We reported in this study the
synthesis , characterization and study
antibacterial activity of novel heterocyclic
rings derivatives of O-tolidine .

MATERIALS AND METHODS

Materials:

All chemicals were supplied from Merck ,
Fluka and Aldrich Chemicals Co. and used as
received . FTIR spectra were recorded using
potassium bromide discs on a 8400s Shimadzu
spectrophotometer.

The 'HNMR spectra were carried out by
company : Bruker , model: ultra shield AMX-
300 MHz , origin : Switzerland and are
reported in ppm(d), DMSO was used as a
solvent with TMS as an internal standard .
Elemental analysis (C,H,N) were carried out
using a Perkin-Elmer model 2400 instrument.
Uncorrected melting points (uncorrected) were
determined by using hot-stage Gallen Kamp
melting point apparatus.

Synthesis Procedures:

All compounds were synthesized according to
Schemes 1 to 3, and the following procedures.
All known compounds gave acceptable
elemental analysis, FTIR and NMR spectra
that matched data reported in the -cited
references. Compounds (Ia,b) to(4a,b) were
synthesized following the Scheme (1).

CH
9
A e b
CH; lGAA

2mole

[la,b]
R-N=C=X
X=0,$

X

’_N)K N/X\N—R/
DA

[2a,b].[3a,b]

R=N(CH;), ,Cl [4a,b]

/

RZ‘@ when X=S

/

- ) when X-0

Scheme (1):The synthesis rout for Compounds(Ia,b)
to(4a,b)

1. Preparation of Schiff bases (1a, b):

A mixture of 4-(4-Amino-3-methylphenyl)-2-
methylaniline (o-tolidine) (0.01 mol) and 4-
N,N-dimethyl benzaldehyde or 4- chloro
benzaldehyde (0.02 mol) in absolute ethanol
(10 mL) and 2 drops of glacial acetic acid
(GAA) was refluxed for 4hrs. The solvent was
evaporated under vacuum and the residue
crystallized from ethanol. Yield (80-70%),
mp = (229-231) °C and (134-136) °C,
respectively.

2. Preparation of 1,3-diazetidin-4-thion and
1,3-diazetidine-4-one derivatives (2-4a,b):

To solution of Schiff bases(la,b) (0.01mol)
and phenyl isothiocyanate , phenyl isocyanate
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\

/

OrprfHO O
N, N N
H; N

or naphthyl isocyanate (0.02mol) in (25 mL)
toluene was refluxed for 6hrs (2). The solvent
was evaporated under vacuum and the residue
treated with a mixture of (1:1) ethyl acetate
and petroleum ether. The resultant precipitate
was filtered and dried.

3. Compound (2b):

Yield: 60%; m.p. = 250-252 °C; IR(KBr) v cm-
1: 2920-2840 (C-H), 1593(C=C), 1639(C=0),
825 (C-Cl); Anal. Calcd. for C4H3,N40,Cly:
C,72.51; H, 4.60; N, 8.05. Found: C, 71.92; H,
4.11; N, 8.45.

4. Compound (4a):

Yield: 55%; m.p. = 122-124 °C ; IR(KBr) v
em’:  2924-2848  (C-H),  1525(C=C),
1313(C=S), 1168 (C-N(CH;),); 1H NMR

(TMS) ¢ ppm: 3.40 (s, 2H, CH-N ), 6.97-8.611
(m, 26H, ArH ), 2.723 (s, 12 H, N-CH3), 2.33
(s, 6 H, CH3); Anal. Calcd. for C4Hy4NgS,: C,
74.19; H, 5.91; N, 11.29. Found: C, 73.82; H,
5.22; N, 10.45.

5. Preparation  of limidazolidinone

derivatives (5a,b):

Compounds (5a,b) to(7a,b) were synthesized
following the Scheme (2).

Vs O O J\/N;@
[Sa,b]
‘glyme
o,
e Q-G
CH

[la,b]

%,

/\%
TEgLTaY O

[7a,b]

CH,

[6a,b]

R=N (CH})Z s Cl

Scheme (2): The synthesis rout for Compounds(5a,b)—

(7a,b)

A mixture of Schiff bases(la,b) (0.01mol) ,
glycine (0.02 mol) and triethylamine (1mL) in
ethanol(15mL) was refluxed for 9hrs (16). The
reaction mixture was neutralized with diluted
HCI and then poured into ice-cold water. The
precipitate was filtered off, washed with water
and recrystallized from ethanol to give (5a,b).

6. Compound (5b):

Yield : 62% m.p = 205-208 C; IR(KBr) v cm™:
3380(NH), 2825-2717 (CH), 1660-1624 (C-
N),1593 (C=C), 1678(C=0), 893 (C-Cl); '
NMR (TMS) 6 ppm: 9.66 (s, 2H, NH-C ),
7.07-7.91 (m, 14H, ArH ), 3.36 (s, 2 H, CH-
N), 249 (s, 6 H, CH3), 3.04(s, 4H, CH,);
Anal. Caled. for C3,H,N4O,Cl,: C, 67.48; H,
4.56; N, 9.84. Found: C, 67.09; H, 4.16; N,
8.99.

7. Preparation of tetrazole derivatives
(6a,b):

Sodium azide (0.02mol) was added to a
stirring solution of Schiff bases (1a,b) (0.01mol
) in dry acetone (15 mL), and the mixture was
refluxed for 2 hrs with stirring (6), then cooled
at room temperature and the precipitate was
filtered , washed with cold water. recrystallized
from  petroleum ether (40-55)°C to give
compounds (6a,b).

8. Compound (6b):

Yield : 52% m.p = 186-189 C ,IR(KBr) v em’™:
2893-2830(C-H), 1630(C=N),1589 (C=0C),
1490(N=N), 890 (C-Cl); 'H NMR (TMS) §
ppm: 8.92 (s, 2H, CH-N), 7.27-7.89 (m, 14H,
ArH ), 2.35 (s, 6 H, CH3); Anal. Calcd. for
CosHyoNgCly: C, 68.81; H, 6.09; N, 25.08.
Found: C, 67.89; H, 5.44; N, 23.49.

9. Preparation of thiazolidin-4-one derivatives

(7a,b):

Compound of Schiff bases (la,b) (0.01mol)
and thioglycolic acid (0.001 mol) was refluxed
in dry benzene (10 mL) for 8 hrs[ 8]. The
solvent was evaporated and the reaction
mixture was neutralized with sodium
bicarbonate solution, the product was filtered
off and recrystallized from petroleum ether
(60-70)°C.
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10. Compound(7a):

Yield : 76% m.p = 160-162 C, IR(KBr) v cm™: 12. Compound(10a):

2953-2912(C-H), 2980 (N-CH - S), 1715 Yield : 70% m.p = 260-262 C, IR(KBr) v cm™:
(C=0),1577 (C=C), 1224(C-N(CHs),), 903- 2995-2845 (C-H), 1720(C=0),1200 - 1172 (C-
887 (C-S); 'H NMR (TMS) ¢ ppm: 5.06 (s, 0-C), 1599 (C=C); Anal. Calcd. for
2H, CH-N), 6.89-7.54 (d, 14H, ArH ), 1.86- C4sHs5oN4Og: C, 74.41; H, 5.94; N, 7.2. Found:
2.79 (s, 6 H, CH;), 3.52 (s, 4H, CH, ); Anal. C,72.82; H, 5.12; N, 6.66.

Calcd. for Cy3H»»NgCly: C, 69.45; H, 6.10; N

9.00. Found: C, 70.09; H, 5.94; N, 8.49. 13. Compound(11b):

Yield : 67% m.p = 190-192 C, IR(KBr) v cm™:
2883-2830 (C-H), 1730 (C=0),1200 - 1172

11. Preparation of 1,3-Oxazepine (C-0-C), 1598 (C=C), 840(C-Cl); 'H NMR
derivatives (8-12a,b): (TMS) 6 ppm: 8.54 (s, 2H, CH-N), 7.17-7.98
A mixture of equi-molar amounts (0.01mol) of (m, 30H, ArH ), 2.50 (s, 6 H, CH3), 3.52 (s,
Schiff bases (la,b) and different acid 4H, CH,).

anhydriedes in dry benzene was refluxed for 6
hrs (11), the solvent was removed and the

resulting colored crystalline solid RESULTS AND DISCUSSION

recrystallized from ethanol to obtained 1,3-

oxazipenes (8-12a,b). Compounds (8a,b) The novel Schiff bases(la,b) which are
to(12a,b) were synthesized following the required starting materials were prepared from
Scheme (3). the condensation of o-tolidine with two moles

of 4-N,N-dimethyl benzaldehyde or 4- chloro
benzaldehyde in dry benzene with some drops
CH CH; of glacial acetic acid (GAA). These Schiff

R—@—/C—N—C\—Q‘R O_C N—C R bases(la,b) were identified by their melting
3\ %o o, 04< 4 % - /< points and FTIR spectroscopy. FTIR
7 >0 o \/40 absorption spectra showed the disappearance

ffa,] O Ba.b] @/’ of absorption bands due to NH, and C=0O
o O groups of the starting materials together with
00 o) appearance of new absorption band in the
CHy region (1607-1622) cm™ which is assigned to
C=N stretching .

R@CH= NN:CHOR Cycloaddition of Schiff bases (la,b) and
o CH, OO‘\Q phenyl iso‘Fhiocyanate , phenyl isqcyanate or
o) / [a,b] o) o naphthyl isocyanate (0.02mol) in toluene
0 0 furnishes  1,3-diazetidin-4-one and 1,3-

. Oty diazetidinﬁ—4—thiolnlderi;/ati\l/e; (2-4a:ib).
N . . ) R N_._‘, NC—C)R The novel limidazolidinone derivatives

RO(?\ )03 Oe(Nia@R g -Cic_,i )030"( jf? (5a,b) were synthesized by refluxing Schiff

0 O Q 0 oo @ @ bases (1a,b) with two mole of glycin and tri-

ethylamine in ethanol for 9hrs. Tetrazole

[10a,b] o ) . I
' derivatives (6a,b) were obtained by addition

CHs - reaction of Schiff bases la and 1b with
—@—/c —@— sodium azide in dry acetone.
i\ %o CH o/< /i\ Thiazolidin-4-one derivatives (7a,b) were
o @ @ 0 synthesized by refluxing Schiff bases (la,b)
R=N(CHy),, Cl - with two mole of thioglycolic acid was
@ @ refluxed in dry benzene for 8 hrs. The

suggested mechanism to obtain the target

He.b] product is outlined (6), scheme(4):

Scheme (3): The synthesis rout for Compounds(8a,b)— (12a,b)
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y a\
HX CH,COOH + R-N=CH— R
H
R—N—
o R
O— X

<0H2
+

benzene
—_—

- H,0

Scheme (4): Mechanism for the synthesis of compounds (5a,b) or (7a,b)

The 1,3-oxazepine derivatives (8-12) a ,b were
obtained by addition reaction of Schiff
bases(la,b) with different anhydrides in dry
benzene. The mechanism involves the addition
of one o- carbonyl to n-bond (C=N) to give 4-
membered cyclic and 5-membered cyclic ring
of anhydride in the same transition state, which
opens into acid anhydrides , to give 7-

HO=C “c=0

R—CH= N—R | @

membered cyclic ring 1,3-oxazepine (11).
Scheme (5):

Scheme (5): Mechanism for the synthesis of compounds (8-12a,b)

Biological Activity

The antibacterial activity of the synthesized
compounds was performed according to the
agar diffusion method [17]. The synthesized
compounds were tested against E.coli (G-) and
Staph. aureus (G+). Each compounds was
dissolved in DMSO to give concentration
1ppm. The plates were then incubated at 37 °C
and examined after 24 hrs. The zones of
inhibition formed were measured in millimeter
and are represented by (-),(+),(+ +) and (+ + +)
depending upon the diameter and clarity as in
Table(1). Both Schiff bases (1a,b) showed no
inhibition against of the two types of the
bacteria. All the compounds exhibit the highest

or low biological activity against Staph. aureus
(G+) and some of them exhibit no activity
against E.coli (G-), this could be related to the
presence of the diazatine , imidazolidione,
tetrazole , thiazolidin-4-one and 1,3-oxazepine
rings .
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Table (1) : Antibacterial activity of the synthesized compounds

Comp | E.Coli Staph. Comp | E.Coli | Staph. Comp E.Coli Staph.
. No. Gy |@rensGH L No | (6o "("G”i’;s . No. (G Aureus
(G¥)
2a - +++ 6a +++ +++ 10a - ++
2b - +++ 6b - +++ 10b +++ +++
3a - ++ 7a +++ +++ 11a - +++
3b ++ +++ 7b - +++ 11b - +++
4a - +++ 8a +++ -+ 12a +++ -+
4b ++ + 8b +++ +++ 12b +++ +++
5a - ++ 9a +++ +++
5b +++ +++ 9b +++ +++

Highly active = + + +(mor than)15 mm, Moderately active = + +(11-15) mm and slightly active = + (5-10)
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Synthesis and characterization of some new thiazine-4-ones containing 1,3,4-

thiadiazole moiety

Ruwaidah S. Seed *, Ali H. Samir, and Khalid F. Ali

Dept. of Chemistry / Ibn -Al-Haithem College of Education for pure science / Baghdad University/
Iraq.

ABSTRACT

2-amino-5-mercapto-1,3,4-thiadiazole [I] were prepared by the cyclization of thiosemecarbazide with
carbon disulphide and anhydrous sodium carbonate in ethanol as a solvent. The reaction of compound
[1] with ethyl iodide yielded 2- amino-5-thioethyl- 1,3,4- thiadiazole [II]. Compound [II] was reacted
with different aromatic aldehydes to yieled 2-[(substituted benzyliden ) amino] -5- thioethyl- 1,3,4-
thiadiazole [III],.. The Schiff ’s bases (III) were found to react with 2-mercapto benzoic acid in the
triethyl amine to give 3-[ 5-( ethylthio) -1,3,4- thiadiazol-2-yl] -2,3- dihydro- 2- (aryl) benzo [e] [1,3]
thiazine -4-one [IV],. . The structures of the newly synthesized compounds were confirmed by
physical properties and spectral (FT-IR, '"H-NMR) analysis.

* This paper is extracted from master thesis of the first author.
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INTRODUCTION

Small ring heterocycles containing nitrogen
and sulfur have been under investigation for a
long time because of their important medicinal
properties. Among the wide range of
heterocycles explored to develop
pharmaceutically important molecules,
thiadiazoles had played an important role in
medicinal chemistry. A survey of literature had
shown that compounds having thiadiazole
nucleus possess a broad range of biological
activities such as anti-inflammatory (1),
antibacterial (2), and antifungal activities (3).

Thiazine-4-one and their derivatives are
import classes of compounds in organic and
medicinal chemistry. The thiazine-4-one ring
system is a core structure in various synthetic
pharmaceutical agents, displaying a broad
spectrum of biological activities such as , anti-
tubercular, anti bacterial , anti-HIV , anti-
inflammatory , anti convulsant , anthelmintic ,
anticancer , anti protocol and analgesic (4,5).

MATERIALS AND METHODS

All the chemicals used in the synthesis were of
analytical grades. The melting points were
determined in open capillary on Digimelt MPA
161 (MSRS) electronic apparatus and are
uncorrected. The IR spectra of synthesized
compounds were recorded on Shimadzu FT-IR
8400 spectrophotometer using potassium
bromide. To monitor the reactions , as well as ,
to establish the identity and purity of reactants
and products , thin layer chromatography was
performed on microscopic glass slides coated
with silica gel , using toluene-acetone |,
benzene-ether and chloroform-methanol , as
the solvent systems and spots were visualized
under UV radiation. Nuclear magnetic
resonance spectra were recorded on Bruke,
model:Ultra  shield 300 MHz model
spectrometer using DMSO as a solvent and
TMS as internal reference (chemical shifts in &

ppm) .

General procedure for the synthesis of
compounds

1. Preparation of 2-amino-5-mercapto-1,3,4-
thiadiazole[I]:

A mixture of (2g, 0.02 mol) of
thiosemicarbazide and (2.33g, 0.02 mol.) of
anhydrous sodium carbonate was dissolved in

25ml. abs. ethanol. To this solution (3.2g, 0.04
mol.) of carbon disulphide was added.

The resulting mixture was heated under reflux
for 10 hrs. , the reaction mixture was then
allowed to cool down to room temperature.
Most of solvent was removed under reduced
pressure and the residue was dissolved in
20ml. distilled water and then acidified with
cold concentration hydrochloric acid to give
pale yellow precipitate . The crude product was
filtered and washed with cold water,
recrystallized from water to give yellow
product , yield (75%) , m.p (230-232)C° (6).

2. Preparation of 2-amino-5-thioethyl-1,3,4-
thiadiazole[II]:

Compound [I] containing (-SH) group (0.001
mol.) dissolved in (10 ml.) dioxan , which
contained (0.001 mol.) potassium hydroxide.
Ethyl iodide (0.001 mol.) was added using
separating funnel drop wise with stirring. The
reactants were refluxed for 3 hrs. then the
solvent was evaporated under reduced pressure
, water was added and the crude product was
extracted with ethyl acetate and dried with
anhydrous magnesium sulphate.

Evaporation of the organic layer gave solid
products , recrystallized from dioxan to give
the desired product , yield (68%) , m.p (120-
121)C° (7).

3. Preparation of 2-(substituted benzyliden
amino)-5-thioethyl-1,3,4-thiadiazole[I1I]:

A mixture of compound [II] (0.001 mol.),
absolute ethanol and appropriate aromatic
aldehyde (0.01 mol.) in acidic condition was
refluxed for 8 hrs. The reaction mixture was
then allowed to cool at room temperature, and
the precipitate was filtered and dried,
recrystallized from ethanol to give colored
crystals. Table (1) shows the m.p. , yield and
synthesized compounds from[ III]Ja to [ II]c

(8).

Table (1): Characterization data of the
compounds [ III | a-¢

Comp. RN o Molecular
o Ar Yield(%) | M.p.(c) | Nolecut
[lTa (CgSEQ;H4 91% | 160-161 | CisHieNS,
b | 3NOCeHr | 55% | 130-132 | CoHiO.NsS,
[c | 4NO.CeHe | 75% | 139-141 | C,H0.NsS,
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4. Preparation of 3-(5-(ethylthio)-1,3,4-
thiadiazol-2-yl)-2,3-dihydro-2-(Aryl)benzo
[e][1,3] thiazine-4-one [IV]:

A mixture of Schiff base (0.01 mol.) and 2-
mercapto benzoic acid (0.01mol.) was stirred
with dry benzene (30 ml.) and 3 drops of
triethyl amine or pyridine. The mixture was
refluxed for 6 hrs. Then the solvent was
removed and the residue washed with 10% of
sodium bicarbonate then filtered and
recrystallized with dioxan. Table (2) shows the
m.p. , yield and synthesized compounds from[
IV]ato[ IV]c . scheme (1)

Table(2): Characterization data of the
compounds [ IV] a-¢

C;‘g?' Ar Yield(%) | M.P.(C°) 1\:3::::]1?
[IV]a 4N,N- 58% 152-154 | CaoH0ON;Ss
(CHs)o-
NC5H4-
[IVlb | 3-NO,CeH, 80% 140-142 | C;sH,405NsS;
[IVlc | 4-NO,CeH,- 60% 155-157 | CisH140sNsS;

Ar

Ar

S

NN

NH,-C-NH-NH,

CS, Na,COs5
abs .EtOH

N—/N

g

[1]
l CH;CH,I

Dry dioxan
/N
HoN /Qs)\SCHZCHS
[11]
ArCHO
abs .EtOH

/N i
C=N/Q )\SCHchg
S s

[III]
TEA 2-mercapto benzoic acid
dry benzene
N—/N

/7 \
P

CcC——O

_/
A\

[rvi]

Scheme-1-

AT =4-N,N-(CH3),NCgH, ., 3-NO,CgHy , 4-NO,-CgHy-

RESULTS AND DISCUSSION

Compound [I] 2- amino -5- mercapto -1,3,4-
thiadiazole was prepared through the reaction
of thiosemicarbazide with carbon disulphide in
the presence of anhydrous sodium carbonate
in absolute ethanol .

The structure of compound [I] was identified
by its melting point and FT-IR spectroscopy .
The FT-IR spectrum of compound [I] ,
figure(1) shows the following characteristic
bands , two bands at 3396 cm™ and 3278 cm’!
were due to asymmetric and symmetric
stretching  vibration of (-NH,) group
respectively , an absorption band at 3091 cm™
was due to the (N-H) stretching (tautomeric
form).

1T menlide

Fig. (1): FTIR- spectrum of compound [I]

The (-SH) stretching band found as very weak
shoulder at 2331cm™ , a band at 1604cm™ was
due to (C=N) stretching of the thiadiazole ring
moiety . The sharp band at 1533cm™ and
1330cm™ are due to the (N-H) bending and
(C-N) stretching vibration respectively .

Also , the absorption band at 1055cm™ for the
(C=S) group which gives an evidence that
compound [I] can exist in two tautomeric
forms , thiol (A) and thione form (B) (6) as
shown in scheme (2).
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" The condensation reaction of equimolar

N—N‘) N—N9 quantity of primary amine with aromatic

/4 )\ /4 /K aldehydes was the major method to prepare
N '/;\_H N . S Schiff s bases.

: S - ? \— FT-IR spectrum of compound [I11],.. figure(3) ,

A showed the disappearance of two absorption

@ ®) band at (3396 ,3278)cm” due to the (-NH))

. . . stretching of amino group .
Scheme (2): Two tautomeric forms :thiol (A) and thione

form (B)

Compound [II] was synthesized by the reaction
of compound [I] with ethyl iodide in the
presence of potassium hydroxide in dry 1,4-
dioxan . The mechanism of the alkylation was
explained by the nucleophilic attack of
sulphide ion on the ethyl iodide and remove
the iodide ion as KI ,this type of mechanism
called SN? (9).

The FT-IR of compound [II] , figure(2) ,
showed disappearance band of which is due to
(C=S) . Also the disappearance of very week
band at (2331) cm™ due to (S-H) group , and
remaining of the two functional group due to

(C=N) exocyclic , (C=N) endocyclic , at
(1622) cm’, (1525) cm’ respectively (6), and Fig. (3): FTIR- spectrum of compound [III]a
the appearance of band at (1321)em™ due to

(S-CH,CH5;) (10).

On the other hand, the FT-IR spectra showed
bands for (C-H) olefinic, (C=C) aromatic,
(C=N) endocyclic and exocyclic imine (C=N)
group stretching vibration (6). FT-IR
absorption for these compounds are shown in
table (3).

The H'-NMR data of compound [IIT]a , figure
(4) , shows the following -characteristic
chemical shifts (DMSO- d6, ppm) : the
aromatic ring protons appeared as multiplies at
4 (6.23-7.26)ppm , single at 5(8.03) due to the
(C-H) proton of imine . Furthermore, the
triplet single at & (0.81)ppm for the methyl
group and the quartet signal at & (2.67)ppm for
the methylene group.

Fig. (2): FTIR- spectrum of compound [II]
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Table (3): characteristic FT-IR absorption bands (cm™) of compounds [IIT]a-c

Comp. C=N str o str. C-H Arom. C=C Arom. Others
Ar . 1 Endocyclic 1 1 a1
NO. Exocyclic cm em! cm cm cm
4-N,N-
[[I]a (CH3),NCH, 1616 1560 3091 1581
C-NO,
[1II]b 3-NO,C¢H,4 1616 1527 3088 1573 (1508-
1354)
C-NO,
[[I]c 4-NO,C¢H, 1612 1545 3109 1591 (1525-
1340)
[ | |
Y H B e

Fig. (4): "HNMR- spectrum of compound [III]a

Compounds [IV] were synthesized by the
reaction of compounds containing azomethene
group with 2- mercapto benzoic acid in
presence of triethyl amine in dry benzene, the
compounds were identified by FT-IR and 'H-
NMR spectra .

The FT-IR spectra of compounds [IV] a, figure
(5) .showed disappearance of the band
(1616)cm™ due to (C=N) exocyclic group and
appearance band at (1672)cm™ due to (C=0)
of Lactam. Other data of functional group are
shown in table (4).
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Fig. (5): FTIR- spectrum of compound [IV]a

Table (4): characteristic FT-IR absorption bands (cm™) of compounds [IV]a-¢

Comp. Ar C=N str C=0 str C=C str. Others
NO. Endocyclic Lactam Aromatic cm’!
cm’! cm’! cm’!
[IV]a 4-N,N- 1548 1672 1600
(CH;),NCeHy-

[IV]b 3-NO,-C¢Hy- 1562 1683 1587 C-NO,
(1533-1348)

[IV]c 4-NO,-C¢H,- 1560 1685 1590 C-NO,
(1505-1330)

The H'-NMR data of compound [IV],, figure
(6) shows the following characteristic chemical
shifts (DMSO- d6, ppm) : the aromatic ring
protons appeared as multiplies at & (6.61-
8.81)ppm , single at 8(9.09) due to the (C-H)
proton in thiazine ring as singlet. Furthermore,
the triplet single at 6 (1.36) ppm for the methyl
group and the quartet signal at & (3.7)ppm for
the methylene group (11).
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Comparative study of Fracture resistance of endodotically treated teeth restored

with some types of cast posts

Haitham Dakhel
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ABSTRACT

The current in-vitro study aimed to evaluate and compare the fracture resistance of teeth treated
endodontically restored using cast posts cemented with different types of cement. Thirty intact human
maxillary central incisors were selected for this study. The crowns were removed and endodontic
therapy was done on the roots, which were then prepared to receive cast posts. The cast posts were
cemented with zinc phosphate cement (group I), glass ionomer cement (group II),and resin cement
(group III). The samples were subjected to compressive fracturing loads by a Zwick testing machine at
a cross head speed of Smm/min., with an angle of 45° to the long axis of each tooth. Results showed
that the posts cemented with resin cement exhibited the highest mean value of failure load followed by
those cemented with glass ionomer cement, while posts cemented with zinc phosphate cement
exhibited the lowest mean value of failure load.

Key Words: Casts post, Resin cement, Glass ionomer cement

A ad) 4y adlal
ndial) s 4 gra ol Y s shall Ol gl dadladd) QLU SLLSEY) A glie 40 jlia s aui o 4y iad) Al jall o328 Cangd
b sead il A0 ) 3 5 A ol 38 a5 5 (e 300 JLESS 5 L Ciien) Bale (e dilide £ g aladinly
i pladt l Aygaa Wl Al Cudii @ oY) A ganall Ay LA saadd) BT sl @ sdiag LeaSle 53 )lia)
Aasi Wl a8 4R de ganal) U Wl W) ala ) Ciandl alaatiuly L &5 Al de sanall o) el i g
b —ale 5 de jpu g el e A jlaal ) Jleniny 5 ulS et Jlaa) ) G ez 3l ges 2l Criadd)
drae ol Ll ol )l Criand) ae & guadd) 35 5Y) o i) @ elal G JS LD Jshall (e A )3 45 A9 i ,48a)
8 yedal i3 i b o aa Ay saaal) A5V Laa oY) ala ) Ciied) aa & graall 36 5Y) Leali 2 Sl Jaas

Sl et Jana




International Journal for Sciences and Technology Vol. 8, No.2, June 2013 63

INTRODUCTION

Contemporary  endodontic  therapy  helps
patients to retain their teeth even if severely
damaged. The  restoration of  most
endodontically treated teeth involves complex
and controversial procedures. These teeth have
lost significant coronal dentin because of
endodontic access or previous dental caries
and restoration. Several researches had been
described the need for coronoradicular
stabilization and numerous post systems and
techniques (1).

Custom cast posts and cores have been
considered the most accepted treatment mode
for many years. Later on, the commercial
prefabricated posts with plastic core materials
have become a common and a popular method
for post and core build up (2).

Several parameters such as cementing
medium, length, diameter, configuration,
surface roughness and matrial used in the
dowel can affect teeth retention and strength
(3).

The bond strength of the cementing agents
plays an important role in the success of the
cast restoration. Zinc phosphate cement despite
its lack of adhesion property to tooth structure
it is the most selected preferable for
cementation of posts for many years (3).
However, more new materials such as adhesive
resin cements have been advocated for
cementation of posts because they bond dentin
to metal post and thereby achieve a stronger
and more retentive restoration (4).

Nowadays, glass ionomer cement with
improved mechanical properties and chemical
adhesion to tooth structure are used as a
cementing medium (5).

MATERIALS AND METHODS

Thirty intact human maxillary central incisors
recently extracted due to periodontal reasons
collected form different dental clinic, of
comparable root length and width were
selected, cleaned and stored in normal saline
solution at room temperature through all the
time of experimentation.

The anatomic crowns of the teeth were
removed at the level of cementoenamel
junction perpendicular to the long axis of the
tooth using diamond bur rotating at a high
speed under constant water spray coolant.
Endodontic therapy has been done for all teeth,
and then post spaces preparation were done
using pessoreamers from No.l to No.6
successively in an increasing order of width

and for a length of 8 mm measured from the
coronal end of the root with the aid of a rubber
stopper. After that, Imm gingival chamfer
finishing line was done with a diamond
chamfer bur on a sound tooth structure.

The external surfaces of the roots were
carefully notched using diamond fissure bur
approximately 3mm from the apex and at
0.5mm depth to provide adequate retention for
the teeth in acrylic resin blocks. After that,
teeth were embedded in individual blocks of
self-curing resin to about 2mm below their
coronal ends.

Wax pattern of posts (post crowns) were made
directly on the prepared teeth using type II
blue inlay wax and plastic posts, and then
invested with a phosphate bonded investment
material and the casting procedure was
performed wusing nickel-chromium casting
alloy.

After casting, the obtained cast posts were
cleaned and smoothed and were carefully fitted
into their canal spaces to assure proper seating
and fitness, then for each post a groove was
made along the side of the post with No.1/4
round bur rotating at a high speed to provide
an escape vent for cement during cementation.
For all teeth in all groups, post spaces were
cleaned with 1ml of 95% ethyl alcohol to
remove any residual eugenol contaminantes
from the sealer (6), then rinsed with normal
saline solution and dried with paper points.
37% phosphoric acid was applied to post
spaces for 15 seconds then rinsed thoroughly
with water for 30 seconds, dried with paper
points and air blower (7).

The cast posts and their respective prepared
roots were randomly divided into three groups
of ten each:

Group I: teeth with cast posts cemented using
zinc phosphate cement.

Group II: teeth with cast posts cemented using
glass ionomer cement.

Group III: teeth with cast posts cemented
using resin cement.

The cementation procedure was performed by
the same investigator and at a room
temperature around 25°C, and a static load of 5
Kg was used to hold each post in their canals
according to the setting time of each cement.
The samples were placed in a special mounting
fixture, attached to a universal testing machine
(Zwick testing machine) (8). A continuously
increasing compressive force was applied to
the facial cusp in the axio-occlusal line angle,
45 degrees to the long axis of the tooth at a
crosshead speed of Smm/min. until failure
(9,10). The data obtained were then
statistically evaluated using one way analysis
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of wvariance (ANOVA) test and Least

Significant Difference (LSD) test.

RESULTS

Results were obtained for all thirty-test
specimens. The means and standard deviations
of the three groups are presented in table (1).

Table (1): Descriptive statistics of failure loads
(in Kg) for the three groups

Groups 1 1I 111
Mean 94 104 135
S.D 6.38 7.32 6.83
Min. 82 94 128
Max. 101 115 147

Statistical analysis of data by using analysis of
variance “ANOVA?” test revealed that there is
a statistically very highly significant difference
(P<0.001) between the mean forces among the
three groups, as shown in table(2).

Table (2): Analysis of variance (ANOVA) test

Sources Degree Sum Mean F Significance
of of of Squares | Value

Variance | Freedom | Squares

Between 2 9140000 | 4570000 97.311 Ve;rynghly
Groups Significant
Within 2 1268.000 | 46.963

Groups

Total 29 10408.000

The source of this statistically significant
difference was further investigated by using
Least Significant Difference (LSD) test to
show where the significant difference had
occurred, as shown in table (3).

Table (3): Least Significant Difference (LSD) test
to compare the mean failure loads between

groups.
Groups Mean Significance
difference
I 11 -10.00 H.S
I 111 -41.00 V.H.S
11 111 -31.00 V.H.S

H.S = highly significant, V.H.S = very highly significant

The results showed that the posts cemented
with resin cement (group III) exhibited the
highest mean value of failure loads followed
by posts cemented with glass ionomer cement
(group II), while posts cemented with zinc
phosphate cement (group 1) exhibited the
lowest mean value of failure loads.

DISCUSSION AND CONCLUSION

A cast post is considered the most retentive
post with a high degree of biocompatibility.
The retention of cast post is further enhanced
when a resin cement is used (11). When these
posts are just cemented and not bonded to
dentin, they have been shown not to strengthen
the root and may actually weaken it (12).
Many manufacturers today claim that their root
reinforcement systems can actually strengthen
the root and help prevent fracture. In this
study, the effect of resin cement and glass
ionomer cement was compared to determine
whether bonding the post to dentin provided
the root greater resistance to fracture. Zinc
phosphate cement, a cement that creates no
bond between the dentin in the root canal and
the post.

A compressive head angle of 45 degrees to the
long axis of the tooth was applied to the facial
cusp in the axio-occlusal line angle of the
artificial crown. This angle was used to
approximate the combination of forces on teeth
as opposed to purely compressive or shear
forces, thus simulating the angle of occlusion
of the cusps of the opposing teeth (9).
Regarding the results of the current study, the
type of cement has a significant effect in root
reinforcement. Posts cemented with resin
cement recorded the highest mean value of
failure loads than those cemented with either
glass ionomer cement or zinc phosphate
cement. These results were compared with
findings of Mendoza et al. '* which could be
attributed to the fact that resin cement has
desirable physical properties; its compressive
and tensile strengths exceeded that of glass
ionomer cement and zinc phosphate cement
with an ability to adhere to tooth structure via
dentin bonding agents which are responsible
for the penetration of resin tags inside the
dentinal tubules and demineralized intertubular
dentin with the formation of resin reinforced
hybrid dentin layer, resulting in a
micromechanical bond between the adhesive
cement and dentin, and also resin cement has
the ability to adhere to post metal surface, such
features can afford the root canal system
additional resistance to fracture.
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In addition, the results of this study showed
that posts cemented with glass ionomer cement
recorded higher mean failure loads than posts
cemented with zinc phosphate cement. A
possible explanation is that the values of
tensile strength of glass ionomer cement
exceed that of zinc phosphate cement (13) and
also the adhesive nature of glass ionomer
cement (chemical chelating) can afford root
canal system significant additional resistance
to fracture.
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Analysis Process the TFA of FH Based On Morlet CWT and SPWVD

Jameela L. Abid
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ABSTRACT

Analysis process of the TFA (Time-Frequency Analysis) of frequency hopping signal is presented in
this paper. The algorithm that used Morlet Wavelet and SPWVD can detect the frequency hopping
signal which effectively by selecting the range of the period and resolution properly, the parameters of
frequency hopping signal such as hop duration, time offset and hop frequency can be estimated

Key Words: Wavelet, Frequency hopping signal, SPWVD, TFA
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INTRODUCTION

The systems of Frequency Hopping spread
spectrum (FHSS) have been used due to the
security features of transmitted and received
signals, in addition these systems used to
decrease the probability of interception and
detection. Also, these systems have capabilities
against interferences and hostile jamming
especially in military communications. As the
precondition of interception and interference,
estimation and tracking the parameters of
unknown waveform of FH signals considered
as an important tasks for information
interception and radio sensing  with
applications to be secured in many fields,
especially in military and civilian fields. Also,
it’s considered one of the great challenging
problems as the random characteristics of
hopping frequency and high levels of noise and
interference. Many researchers have made
many efforts and proposed all kinds of ways
for estimating the time and frequency
parameters of FH signals (1). The FHSS signal
is typical know as non-stationary signal, and
it’s important to know that the characteristics
of frequency domain in anytime, so, need to
describing the joint time-frequency Analysis
(TFA) of FH signals.

Research on parameter estimation of FH
signals by wusing time-frequency analysis
(TFA) has been carried out for at least two
decades. FH signals that consist of various
TFA structures are represents as a combination
of components in the former type, which give
important information about inner structures.
These components could be obtained by using
the wavelet (2). But these methods require
building parametric, redundant, and well-
localized TFA, which are matched with FH
components difficultly. In the latter type, FH
signals is described generally by a function
with time and frequency variables and
parameter estimation is operated on the TFA
plane. Nevertheless, TFA resolution in the
above methods is always losing with the
reduction of interferences, where the locations
of the maximal values of TFA distributions
appear shift. On the other hand, hop timing
can’t be correctly estimated using maximum
sequence as itself may be wrong and the
resulting hop frequency is also a mistake,
especially in low SNR noise, although
difference operation is simple (3).

Based on the above analysis, we can see that
all the introduced methods must estimate the
maximum along time domain or frequency
one. This operation is sensitive to noise due to

differential operator. In this paper, we propose
a new parameter estimation algorithm based on
wavelet and TFA in low SNR .

Time-Frequency Analysis

In signal processing, time—frequency analysis
used for characterizing and manipulating
signals whose statistics vary in time and has
ability to describe the distributed at time of the
density of signal, and frequency consists in a
set of transforms that maps a one-dimensional
time domain signal into a two-dimensional
representation of energy versus time and
frequency (1).

TFA is a generalization of Fourier analysis
which signal of frequency characteristics has
varying on time. The Fourier transform obtains
the frequency spectrum and requires a
complete description of the signal's behavior
over all time. As known, TFA working for
both time and time domain, which then in
order to convert time domain to frequency
domain need to implement on of Fourier
transformations methods especially when need
to estimate the energy .

There are many forms of the TFA such as
Short Time Fourier Transform (STFT),
Wavelet, Wigner Ville Distribution (WVD),
and Gabor-Wigner Ville Distribution (4).

In order to achieve fine simultaneous for time
frequency resolution in a non-stationary signal,
need to obtain an arbitrarily fine resolution
simultaneously in both time and frequency

. 1., . .
domain: At Aw = ot in which the selection
T

of time resolution Af, and frequency Aw, are
not arbitrary parameters.

A trade-off between them should be
considered in order to reach a ”good”
resolution. An overview and a brief description
of the advantages/limitations of the time-
frequency distributions introduced above are
presented in (5).

In non-stationary signals as encountered in
power networks, the research is considered a
necessary to use and implement the methods of
time-frequency (6).

The methods can be divided in several ways.
One of the divisions is shown in the Figure (1).
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Fig. (1):One of the signal analysis classifications

As shown in figure (1), the analyzed signal in
linear methods going to be compared in direct
way with the elementary functions. As known
a complexity in computation in these methods.
In nonlinear methods are known have a
significant advantages in direct energy signal
projection, and this considered as an important
issue especially in power signal measurements.

Wavelet Transform

The Wavelet transform is very useful tool
which used to analyze the frequency
components of the signal. The continuous
wavelet transform (CWT) is transforming the
scale structure of a signal varies with time, and
this transform works when using a continuous
wavelet function to find the detailed
coefficients of a continuous signal. The scale
structure of signal is considered as a
frequency, so CWT provides a view of the
frequency versus time behavior of the signal
and therefore has great potential as a
preliminary tool for investigating wideband,
non-stationary, or other types of signals having
time-dependent spectral characteristics. The
results of signal analysis would then be used to
construct  appropriate  signal  processing
algorithms to detect, characterize, and classify
the signals. The proposed wavelet is a Morlet,
has good properties for use as the kernel in a
qualitative CWT. These properties are

presented, and the use of the CWT for studying
wideband communications signals and for
finding features that might be of significance
in a seismic signal.

The CWT is defined with respect to a
particular function, called a mother wavelet,
that satisfies some particular properties. Not
every function can qualify to be a mother
wavelet. In transformation signal in kernel
functions, it is important to know that the
mother wavelet has been designed to give a
ability for the transformation to be inverted.
Then, the signal information/characteristics
need to be structured in CWT (7).

Suppose that 1,1')(t} denotes the mother
wavelet, and that 1,1')({;.}} denotes its Fourier
transform. We use the definition (in which j
denotes 4v‘.-"—_'l ).

1 1 —jwt
W) :E_J‘ Y()e ™ ™idt i e (1)

Then the admissibility condition implies that
(0) = 0, that is fi,b(t}dt = 0. Figure (1)
illustrates this effect for the Morlet wavelet
4(t), defined by the formula:

P(t) = 2e7t/@ (e — g~ e4) L (2)
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The parameter ¢ in Eq. 2 can be set to obtain The function WVD {x, (£)}{w) presented the

desired time—frequency shaping in the CWT. time-frequency of Wigner-Ville distribution
Note that in the graph of ¥(t) in Fig. (2a), (WVD) associated to a signalx g(£), of finite

there appear to be no oscillations, but this energy. This function depending on the
apparent absence is the result of the graph temporal (¢) and frequency (w) parameters.

being that of the amplitude of the complex This distribution is given by the expression
waveform—the oscillations are contributed by e T T

the phase. One can compute directly the SPWV{z, (}{w) = J‘ g (H'E)x;(t‘fi) gt dr,... (4)

Fourier transform of this wavelet. It is

- _ _:'.’I E_I_ T .'4 . 2
d}(m) zge Y ) g™ ﬁ.l)lz | P (3) where x%(t) is the complex conjugate of the
analytical signalx 5(t).

In this simulation which based on a Smoothed

fa) Pseudo Wigner-Ville (SPWV) and it’s

:: i I I_ I ) implemented to attenuate the interference
rﬁ’f “\1‘ terms presented between the inner components

12r / h i figuring in Wigner-Ville representation. The
oy .-'"f Y iy SPWYV using two smoothing windows which is

= oaf / \ T (h) and (g). These smoothing windows are

06| f H"-.\ . introduced into the definition of the Wigner-
o4l );"' Y i Ville distribution in order to allow a separate
ool s \ i control of the interference, either in time (g) or
. _,.f/ . . in frequency (#). The expression of this
-10 -5 5' 5 1 representation is defined by
B L T T L
ikl : : - - SPWV{x, (t)}(w) :J h(—) J gt —ux, (u+—) X (u——) e 198y dr(5)

15.0f f ‘I,I - S v 2 2

125} . .

ool ( || | where /() is a smoothing frequency window
o - and g(?) is a smoothing temporal window and
2 7sp | \ - (T) is the shift of signal.

501 | I| 4

f \ RESULTS

25l ! II.II .

o r 2 - 3 N"“l',_ 5 Two different methods of Morlet Discrete
Wavelet and (SPWVD) Smoothed Pseudo
Wigner-Ville Distribution were applied to
Fig. (2): The Morlet wavelet 1)(t)and its power analysis of (TFA) Time-frequency Analysis in
spectrum. For simplicity, the parameter & is set frequency-hopped sjgnal in this research,
to 4. (a) Amplitude of the complex Morlet through the theory study and emulations
wavelet. (b) Power spectrum of the Morlet analysis it reflects that the two methods can
wavelet. show frequency characteristics of frequency—
hopped signal, and prove the feasibility of their
application in the frequency-hopped signal
As seen in Figure (2), the Morlet wavelet, in analysis.
the frequency domain, is a complex bandpass

filter. Its effect as a filter would be to limit a The p erformange Of, the. method has been

signal to a band centered about the frequency eval.u.ated by simulation in the presence of

of approximately 7 rad /s, with the center addltlve Mor.let wgvelet. We compare the FH
. . signal specification and results of our
point approaching p as the parameter a gets performance analysis with the results of
large. SPWVD. Below the formula has been used to
generate the signal of FHSS as described

below.

"

5 =Tan d{:"n.i'mm?,m,
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s: is the randomized number contains the
number of generated samples.
N: number of samples.

_rlwpi
T2 wpi

rl: number of samples
r2: number of samples
t: sample

o

= Z(C o0s(z))

if s =0 signal has aminus sign
if =1 signal has a plussign

Figure (3) shows specification of the FH signal
composed of 250 samples and 60 samples for
each sinusoid.

Fig. (3): Frequency Hopping Spread Spectrum
Generated Signal

Then we’ve used the proposed identification
algorithm Morlet identify the hopping
frequencies, hopping rate and hopping
sequence for the signal described above. The
Morelet Wavelet has been applied to FHSS,
and the equation be of Morelet wavelet
formulated as in equation below:

P(t) = ‘\"'EE_f:-'"fI:(E_J'nr _ E_-‘T:"I:-"‘l)

w(k) = 1~‘I.IEE—k:_."l.T-'E-:(E_;l'ark _ E—nzl.?E:.-"él}
k: determining the current signal of FHSS

et: constant (1.75)

By computing the Morlet wavelet using

equation above, we get the form of wave as in
Figure (4).

Fig. (4): Plot of Morlet Wavelet Form Signal

In this paper, we have proposed an algorithm
for identifying the parameters of FH signals
embedded in additive Morlet wavelet as seen
in Figure (5).

Then finally, to get final wavelet by applied
wavelet transform equation as in equation
below:

n 1 r —jwt
Plw) = —_ﬂ —!‘: Plk)e dt

and there are some parameters have set as
below:

40

30+ R

L L L L L L L
500 1000 1500 2000 2500 3000 3500 4000

Fig. (5): Plot of Convolution Signal of Morlet
Wavelet and FHSS
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0
k= Z(ccs{s}}

The SPWVD (smoothed-pseudo Wigner-Ville
distribution) is applied to identify the
parameters which include hopping frequencies,
hopping rate and hopping sequence. The
identification method does not make any
assumption about the alphabet of hopping
frequencies,  hopping rate, or the
synchronization. The simulation results are
present to evaluate the performances of the
proposed algorithm. Below SPWVD has
generated based on equations below:

5 =ran d{NSEm‘ptss;

s: is the randomized number contains the
number of generated samples.
N: number of samples.

rl = pi
4 — 4

T2 wpi
rl: number of samples

r2: number of samples
t: sample

if s ==0 signal has aminus sign
if s =1 signal has a plussign

~t oo

SPWVE, )w) = | %, (t+ f) xs(t+ g) amiu gy

o 2

SPWV(k(t)) = fIkE (e+ %) ks (t+ g) e—iou g

k: signal

t: samples

dt : specific time for current sample (delta
time)

In Figure (6), A SPWVD was generated by
frequency samples 350 sample.

i,

TR

I

"

f

Fig. (6): Plot of Waveform Generated in SPWVD

f

Finally, we’ve convolved the first dimension
of wavelet signal and, with the first dimension
of SPWVD. The general equation for
convolution is

yik) = Zu(’n — k) = h(k)

n

y(9 = ) $(O) * SPWV(k(D)

and the results is shown in plot in figure (7).

Pl

20

40

) ! ! ! !

| | |
0 500 1000 1300 2000 2500 3000 3500

4000

4300

Fig.(7): Plot of Convolution Signal of SPWVD and FHSS

The Wigner distribution has been noted as one
of the more useful time-frequency analysis
(TFA) techniques for signal processing.
Another advantage of SPWVD is the fact that
SPWVD gives direct information about time-
frequency localization of signal energy. It
enables application of the transformation to
evaluate energy included in higher harmonics
and to localize it in time domain. In general,
SPWVD  analyses are much  more
computational than standard STFT. Therefore,
further research is conducted for the ways of
their application in equipment that uses these
analyses in on-line computation (8).

DISCUSSION

The evolution of frequency content in a signal
has been focused in this paper and complete
investigated based on the Smoothed Pseudo
Wigner-Ville Distribution and Continues
wavelet (Morlet). A variety of time-frequency
analysis of frequency hopping has been
depended, which provide useful information
about the behavior of frequency hopping.

The method for analyzing the instantaneous
spectrum of a signal is to decompose it into
different bases, one such choice is the wavelet
transformation. The Continuous Wavelet
Transform (CWT) Morlet creates a time-scale
representation of the signal, where the scale of

5000
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the wavelet bases has an intuitive association
with frequency. The wavelet method has some
advantages for time-frequency analysis. The
result demonstrates the use of the wavelet
transform on our test signal, though the
frequency axis is only an approximation based
on the scale of the wavelet transform.
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ABSTRACT

In this research a comparison study was made between Adam-Bohart, Thomas and Yoon-Nelson model
to determine which model gives the best representation for the adsorption of Pb (II) from simulated
wastewater by activated carbon. Depending on the values of (R?) and the HYBRID error function
(HEF). It is found that Adam-Bohart model describe the equilibrium isotherm data better than Thomas
and Yoon-Nelson model with (R?) value of 0.962, 0.937and 0.924 for Adam-Bohart, Thomas and
Yoon-Nelson model respectively, and (HEF) of 0.281, 0.335 and 0.484 for Adam-Bohart Thomas and
Yoon-Nelson model respectively. Also it found the adsorption of Pb(II) from aqueous solution by
activated carbon was of favorable type.

Key Words: adsorption, activated carbon, Adam-Bohart model, Yoon-Nelson model, HYBRID error
function
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Table (1), "Permissible limits of heavy metals concentration in drinking water, rivers and wastewater

INTRODUCTION

Lead and its salts consider one of the most
important heavy metal elements that presented
in the environment (1) As this metal has a
main role in different life activities and
introduced in many industrial, technological,
mineral and petroleum industries (2).

Lead salts presented in the municipal
wastewater effluent especially for cities and
towns that near of the chemical plants and
processing industries, the major risk and
concern of lead salts are their presence in the
waste streams or drinking water (3). The
presence of lead in any form in water will add
a distinguish taste to the waste even when the
(Pb) concentration be around 1.2 mg/1 (4).

In addition to that the accumulation of (Pb)
salts within the human being body causes a
chronic defects and diseases that lead in
sometimes to death. Disease such as kidney
failure, liver disease, heart disorder are related
to the presence of lead salts in the human being
body with relatively high concentration
reaches to (3-5) mg/l.

The assimilation of relatively small amounts of
lead over a long period of time in the human
body can lead to the malfunctioning of the
organs and chronic toxicity. The toxic effect of
lead ions on humans, when present above the
threshold level in the human body may become
lethal (5).

Lead has been shown to cause brain damage in
children, also, an arthritis, urethritis and
conjunctivitis even when its existence is in an
extremely low concentration (6).
Environmental protection Agency (EPA), the
world health organization (WHO) and the Iraqi
standards, all, set limits for different heavy
metals concentration in a wastewater, potable
water and the rivers, these limits values were
presented in table (1).

Tragp Standards WHO TSEPA
Deliutarts dritking i waste- | driniking i waste- | deiniking i waste-
water waer | water waer | waler waler
agl | ™| wgt | mgl | wg | mgl || gl
i 0005 | 005 ) 005 | M | 003|005 | <0003 003 003
Cd 0005 | 001 ) 005 | Mg | 004 005 | <0003 004 005
He 0005 | <003 005 | M 003|005 | M 003|003
Ls 0005 | 005 ) 005 | Mg 002|005 | M 003|005
Cr 0.005 {005 ) 005 ) M |002) 005 | M 003 003

* lraei environmental lgislations, Ministry of Environment (MOE), 2007,

Adsorption by activated carbon is widely used
process for removing of different pollutant
species from water and wastewater, such
technique offers easy operational, economical
and good efficiency for removing of these
pollutants from water (7).

The use of activated carbon as an adsorbent
was recorded since 500 B.C as ancient
Egyptians use charcoal for water deodorizing
(8).

Due to it's excellent surface properties (high
surface area per unit mass), high porosity, low
cost of manufacturing, these properties make
activated carbon as a good adsorbent in spite of
the presence of many adsorbents such as silica
gel, and saw dust (9).

(10) found the adsorption of Pb (II) fitted well
with Langmuir isotherm for different Pb (II)
equilibrium concentration.

(11) reveals that for different pH values of Pb
(IT) the Frendlich isotherm model not fitted the
data.

Adam-Bohart Model

Adam-Bohart model is valid for a single layer
adsorption. It is based on the assumption that
maximum adsorption corresponds to a
saturated monolayer of solute molecules on the
adsorbent surface, and, the energy of
adsorption is constant (12).

The Adam-Bohart isotherm is used to describe
the adsorption data. The basic assumptions
underlying Adam-Bohart model are:

e Solute molecules are adsorbed onto
definite site on the adsorbent surface.

e Each site can be a host for only one
molecule (monolayer).

e The area of each site is a fixed quantity
determined the geometry of the surface.

e The adsorption energy is constant for all
sites.

e The adsorbed molecules can not migrate
across the surface or interact with other
molecules.

e The film diffusion is the rate limiting
step.

Adam-Bohart model was widely wused to
describe the adsorption process onto activated
carbon the model can be expressed as:

a b C
= —In(=>-1 1
©L=c "¢ (C ) ey

o e e
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Where;

de = amount of material adsorbed per amount
of adsorbent (kg/kg).

C. = equilibrium concentration (kg/m?).

C, = initial concentration (kg/m’).

a, b = adsorption rate constants.

And by plotting g, versus In(C,/C, -1) the value

of (b) will determined from the intersection of

equation (1) with y-axis and the value of (a)

may calculated.

(13) found Adam-Bohart model give the best

fit for equilibrium data of Cd (II) adsorption by

silica gel.

(14) investigate that Adam-Bohart model give

a good match for representing the equilibrium

data for adsorption of Hg(II), Pb(Il) from

wastewater by cocoanut shell.

Thomas Model

In 1944, Thomas developed a model for
adsorption processes in which external and
internal diffusion limitations are not present.
Thomas model is generally an extended
isotherm from Radke-Prausnitz (table2) model
and corresponds to multilayer adsorption. This
model assumes that a number of layers of
adsorbate accumulate at the surface, and that
the Radke-Prausnitz model applies to each
layer. Each additional layer of adsorbate
molecules is assumed to equilibrate with the
layer below it and layers of different thickness
are allowed to coexist (15).

Thomas model which accounts for a multilayer
adsorption and for existence of heterogeneous
pore distribution in the adsorption, also this
model depends on the movements of the
adsorbate by the concentration difference as a
driving force rather than the inter-particle and
pore diffusion. This model can be expressed
as:

In((Cy, C)-1)=(K q. W/V)-KCot (2)

Where K is the Thomas rate constant
(ml/min.mg), qe is the equilibrium of
adsorbate uptake (mg/g), C, is the inlet
concentration (mg/l), C, is the effluent
concentration at time t (mg/l), W is the mass of
adsorbent (gm.), V is the volume of sample
(ml) and (t) is the contact time (min.). The
value of C,/C; is the ratio of inlet to outlet
concentrations. A linear plot of In [(C,/C,) — 1]
against time (t) was drawn to determine the
values of qe and K from the interception point
and slope of the plot respectively.

Yoon-Nelson Model
Yoon and Nelson developed a model to
describe the adsorption behavior. The
linearized form of the Yoon-Nelson model is
given in Equation (3).

1n(ct/ (Co —Ct) =Kyn(t) _Kyn T (3)

Where, ki, is the rate velocity constant (I/min)
and 1 is the time in (min) required for 50%
adsorbate breakthrough. A linear plot of In [C;
/ (C, —Cy)] against sampling time (t) was used
to determine the values of ky, and t from the
slope and intercept of the plot.

In addition to above to mentioned models,
there are a number of isotherm models
describe the adsorption processes. The
properties  of  these  isotherms  with
characteristics are summarized in table (2).

Table (2): Adsorption isotherm models
characteristics (16)

Disadvantage

Isotherm Equation Advantages s
not
. _ qmbCe interpretable structured,
Langmuir e 1+bC parameters monolayer-
e sorption
not
. _ 1/n simple structured,
Freundlich qe =K Ce expression not leveling
off
combinatio
1/n
n
L . = quce combination unnecessarily
( ang(rinulr qe 1 + bCI/n of above complicated
ang e
Freundlich)
_ KG
Radke and q= I<R simple er:sézlga
Prausnitz 1+(—F l))C:_N‘r expression parameters
RP
Reddlich __AL approach .
d q. = ™ Freundlich no special
an 1+B C™ high advantages
Peterson R™e concentration
Dubinin — give a
Raduskevc 4. =qpr €XP (_Bez) pe;_ﬁ?;:;ge special uses
h micropors
uses for a
_ RTlIl([<TC ) involving restricted
Temkin q.= b e the binding isothermal
energy adsorption
process
, multilayer
1/n :
. t: t fc
Harkins - _ K adsorption not use for
q, = and a general
Henderson e Ccr . .
B heterogeneit adsorption
y

The parameters of each model were determine
from the best fitting of the equation to the
measured experimental data, and the judgment
on the best fitting model depends on two
techniques, firstly, adopt the highest value of
the correlation coefficient (R?) resulted from
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the implementation of each model, secondly,
conducting the lowest value of the (HYBRID)
fractional error (17).

The (HYBRID) fractional error function of
non-linear regression is employed, as it
compensates for low concentrations by
balancing absolute deviation against fractional
error and is more reliable than other error
function. The (HYBRID) error function is
given by:

1 -
HYBRID = 00 Z qe’e"P qe,calc. (4)
N - p qe,exp

Where N is the number of data points and p is
the number of parameters in the isotherm
model.  Applying the two mentioned
techniques, in this research, the model with
highest (R”) values and lowest (HYBRID)
error function considered as the best fit model.
The HYBRID error function is widely used in
the statistical analysis for the environmental
engineering problems, since this technique
provide a solid tool for assessment of any
reliable process that may used for controlling
any environmental process to ensure the degree
of confidence of such process to be conducted
and used for environmental pollution problems
(18).

As Adam —Bohart model depending strongly
on the film diffusion criterion, that well
describes the phenomena (15),this phenomena
represents the mass transfer to be controlled
majorly by the film diffusion ,hence, it
proposed that the greatest resistance to mass
transfer will be within the film layer.

Film Diffusion

When the mass transport is assumed to be
controlled by resistance of hydrodynamic
boundary layer, this called film diffusion. In
this case the mass transfer of the adsorbate
from the bulk of the solution onto the outer
surface of the particles takes place (1).

Film diffusion is also known as external mass
transfer. Adsorbate molecules which migrate
from the bulk solution to the adsorbed state are
transferred to the outer surface of the adsorbent
by liquid phase diffusion (13).

This mass transfer step occurs within the
boundary layer around the adsorbent (19).

Film diffusion is governed by molecular
diffusion and in turbulent flow, by eddy
diffusion, which controls the effective
thickness of laminar boundary layer (20) If the
boundary layer is thick and the compounds

need to diffuse a large distance, film diffusion
may be rate limiting. The boundary layer will
become thinner if the liquid is agitated,
therefore the compounds will rapidly diffuse
through the boundary layer. Therefore liquid
agitation will reduce the influence of film
diffusion. The diffusion of solute molecules
through the external film around the particle
may be expressed by assuming logically that
concentration of solute at a point in the
boundary layer immediately adjacent to the
external surface of the particles is in
equilibrium  with average solid phase
concentration on the interval surface (21).

This may be stated as:
dq;
ppE:kfa(Cb; -C (5)

Where, k; is the external mass transfer

bi» R:Rp )

coefficient, p, particle density, Cbi,Cpi is

the fluid concentration in a bulk and particle
face respectively and ( a ) is the surface area
per unit volume of the particle.
The applicability of the film diffusion is
restricted to low concentration (22). And if
mass transfer is governed only by film
diffusion, therefore there is no concentration
gradient within the particle (23).
The mass transfer coefficient k; is a function of
hydrodynamic fluid properties and particle
size, and can be correlated in terms of
dimensionless correlations:

Sh =f(Re, Sc) (6)
(24) had been correlated the mass transfer data
in packed bed as:

Sh =2+ 0.6Re *°Sc’® (7)

(25) revealed that when mass transfer
coefficient was measured by experiments
involving mass balance; the bed should include
a term accounting for axial dispersion.

Sh =2 +1.1Re ** Sc"¥ (8)
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MATERIALS AND METHODS

The granular activated carbon (GAC) used was
brought from the local market with the
following physical properties mentioned by the
manufacturer and tabulated in table (3):

Table (3): physical properties of GAC

Less than 2%
1270-1420 m*/gm.
690-720 kg/m®

Ash content

Surface area

Bulk density

porosity 0.76

Activated carbon was firstly washed with
distilled water and then put in an oven at 110
°C for 120 minutes to remove all the moist
content and humidity, then a sample of (GAC)
was sieved using different sieve size with sieve
shaker and (GAC) with 0.5mm average
particle size was used. Different weights of
(GAC) of (2, 4, 6, 8, 10) gm was put in a (100)
ml conical flask. The Pb (II) solution was
prepared using Pb (NO;), solution, A (1.21)
gm of Pb(NOj), was dissolved in 2.25 liter of
distilled water to prepare a solution with (20)
mg/l of Pb(Il) (26). A sample of (100) ml was
taken from the prepared solution and put in the
conical flask of different (GAC) for (24) hr., in
a rotary shaker and a sample of (10) ml was
withdrawn from each flask for analysis using
atomic absorption device type (Perkins 91005)
the equilibrium data resulting from the analysis
was tabulated in table (4).

Table (4): equilibrium concentration C, mg/l and
q. For different mass of GAC

Qe
‘Weight C. kg of
Sample of Pb(II) adsorbed
No. GAC, equilibrium /
gm concentration kg of
(GAC)
1 2 52.9 0.0015
2 4 11 0.0055
3 6 5.36 0.0079
4 8 4.13 0.0089
5 10 2.73 0.014

By applying equation (1), (2) and (3) for the
data tabulated in table (1) the results are show
in both figures (1), (2) and (3) respectively.

e

0.015
0.012
0.009
€
0.006
0.003
0.000
0.000 0.1 0.2 0.3 04 05 0.6
In(CyCe-1)
Fig. (1): equilibrium isotherm applying Adam-
Bohart model for Pb(II)
5x10°
4x10°
= 3x10°
J u
U
E 2x10° .
1x10°
]
5x10°
0.0 10 20 30
t (min.)
Fig. (2): equilibrium isotherm applying Thomas model for
Pb(II)
5x10°
4x10°
3 3x10°
S .
O 5
1 2x10 -
1x10°
]
5x10°
0.0 10 20 30
t (min.)

Fig. (3): equilibrium isotherm applying Yoon-Nelson model
for Pb(II)
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By applying equation (4) on the data
mentioned in table (1) HYBRID error function
of each model in found to be 0.281for Adam-
Bohart model and 0.335 for Thomas model,
and 0.484 for Yoon-Nelson model

RESULTS AND DISCUSSION

e The adsorption of Pb (II) by activated
carbon was of a favorable type.

e An increase in the -equilibrium
concentration accompanied by an
increasing in the adsorption uptake
(sorption) of activated carbon.

e The three models can be used
successfully for expressing the
adsorption process of Pb (II) onto
activated carbon.

e Adam-Bohart model is the best model
to express the data in this research in
comparison with Thomas and Yoon-
Nelson model since (R?) values of
Adam-Bohart model was (0.962) and
for Thomas model was (0.937), and
for Yoon-Nelson model was (0.924).
in addition to the (HFE) values was
(0.281) for Adam-Bohart model, and
(0.353) for Thomas model, and
(0.484) for Yoon-Nelson model.

e Since the research appointed that
Adam-Bohart model is the best model
to describe the data, that may
explained mass transfer of Pb (II)
occurred within a multi-layers film
that surrounding the (GAC) particles
and the gradual concentration gradient
was the main driving force of the
adsorption process, rather than pore
and inter-particle diffusion
mechanism.

e It can be concluded that the overall
kinetics in the initial part of the
adsorption process were dominated by
external mass transfer.
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ABSTRACT

Many viral infections are associated with significant maternal and fetal consequences during pregnancy
among which cytomegalovirus is one of the most important agent, globally, both primary and recurrent
infection due to this virus and its ability to result in fetal infection. Congenital human cytomegalovirus
(HCMYV) infection is the leading infectious cause of mental retardation and sensorineural deafness.
Intrauterine transmission and adverse outcome are mainly related to primary maternal infection.
Samples from Congenital Anomalies babies are referred to CPHL from Baghdad based Government
hospitals and surrounding areas for diagnosis of congenital infections like Toxoplasma, Rubella, CMV
and Herpes. In the present study, accumulated data for the most common teratogenic virus-
Cytomegalovirus prevalence as a causative agent for congenital infection in babies at Baghdad and
surrounding areas.

Samples from 500 symptomatic babies in the age group under one year exhibiting different congenital
anomalies were examined between 15" Sep/2009 to 15™ Sep/2011. All the blood samples were tested
for the detection of Anti-CMV (IgM) antibodies using ELISA technique. Samples from 125 babies
(25%) showed positive titers for Anti-CMV-IgM antibodies. Also samples from 51 mothers (10.39%)
of positive babies were found positive for Anti-CMV-IgM antibodies and all were serologically
exposed to CMV virus previously as their serum samples were positive for CMV-IgG antibodies which
indicated primary infection in the past or reactivation/re-infection with a different strain of CMV in the
early pregnancy. This study documents symptomatic congenital CMV cases in Baghdad and
surrounding Area.

Key Words: Congenital abnormalities; congenital CMV infection; herpes virus; pediatric surveillance
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INTRODUCTION

Human cytomegalovirus (HCMV) or human
herpes virus 5 (HHV-5) is a member of the
Herpesviridae family, subfamily
Betaherpesvirinae. HCMV is ubiquitous and
highly species-specific. HCMV establishes a
lifelong relationship with the infected host
(once infected, always infected) resulting in
primary infection, lifelong latency, and
intermittent excretion following reactivation.
Such a remarkable property constitutes the
basis for the peculiar natural history of HCMV
in pregnancy. Well known additional
biological features of HCMV include the
ability to infect in vivo a broad spectrum of
cells (fibroblasts, epithelial and endothelial
Cells, macrophages, muscle cells) (1).
Maternal infections are now being increasingly
recognized as a major cause of birth defect in
newborn babies. CMV infection in general is
probably one of the most common infections
known to human being and is characterized by
mild, self limiting infection with fever in
healthy individuals. In pregnant women the
virus can cross placenta barriers and result in
fetal infection. Nearly all symptomatic
congenital infections occur when a woman
sustains a primary infection with CMV either
during or just before pregnancy (2). Infection
appears to be associated with progressively
increasing viral transmission rates by
gestational age, but infections early in
gestation probably result in more severe
congenital disease (3,4). If infection occurs
after conception, approximately 50% of fetuses
will become infected, and approximately one-
half of those will have symptoms at birth (3).
The prevalence of CMV infection varies from
0.3 to 2.4% and at least 90% of congenital
infected infants have no clinical sign (5,6).The
disease causes illness ranging from non
apparent to major clinical signs disorder and
death (7,8).Congenital CMV infections 1is
described in 30000 to 40000 new born each
year in the USA and approximately 9000 of
these children have permanent neurological to
prematurity, encephalitis, deafness and
hemolytic squeal (8). The death rate of
symptomatic CMV infection is approximately
30% (9). In India, serological surveys in
different parts have shown the prevalence of
80-90% seropositivity (10-13) of CMV
antibodies (IgG) in women of child bearing
age. Studies regarding prevalence of birth
defects due to congenital CMV infection are
limited in Iraq. In the present study, samples of

babies with signs and symptoms compatible
with acute CMV infection and their mothers
referred to this CPHL between 15™ Sep/2009
to 15™ Sep/2011. They were assayed for CMV-
IgM antibodies to establish the evidence of
congenital CMV infection.

MATERIALS AND METHODS

Patients:

During the period of study (15™ Sep/2009 to
15™ Sep/2011), Five hundred serum samples
were collected from babies with various
congenital anomalies and their mother’s were
referred to  General viral infections
lab/Virology Department of CPHL from
Government hospitals of Baghdad and
adjoining areas. Majority of the cases were
reported from hospitals located in the crowded
zones of Baghdad like Sader-city.

The children were in the age group of few days
to 12 months. Suspected patients were with
various clinical features like Lethargy
(Hypotonia), Poor Suck, Jaundice,
Splenomegaly, Seizures, Abnormal features....
etc. The referred samples belonged to mixed
population of Urban and Rural areas but
mostly from patient of lower socio-economic
state.

Specimens:

Blood samples received from all the cases
were clotted and centrifuged for serum
separation prior to testing. All the sera were
stored at -20°C till tested.

Serology:

The serum samples were tested for CMV-IgM
antibodies using commercially available
enzyme linked immunoassay (ELISA Kkits
Eurolmmune in this study). The specificity of
the procedure used is 100% with no specific
binding due rheumatoid or other herpetic
viruses. Mothers of babies were subjected to
CMV-IgG and serology using ELISA kits
Eurolmmune. Kit instructions were strictly
adhered to while processing the samples.
Interpretation of the results was based on the
controls provided with the kit. Test samples
was said to be positive for IgM antibodies
when it absorbance value was higher than the
absorbance value of cut-off. Positivity of IgM
antibodies against CMV in a sample indicates
active infection of CMV.
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RESULTS

One hundred and twenty five (25%) out of 500
samples from children were showed presence
of IgM antibodies giving serological evidence

of exposure to
infection. Table (1).

in-utero cytomegalovirus

Table (1): the number of suspected cases of congenital anomalies referred to Central Public Health

Laboratories/ Baghdad / Iraq

Total Positive cases Positive cases Number of Number of
Cases cases with with CMV-IgG | Positive CMV- | Positive CMV-
tested CMV-IgM IgM In both IgG In both
children & children &
their mother their mothers
congenital children 500 125(25%) 477(95.4%)
congenital children' mother 492 51(10.36%) 487(98.98%) 5(3%) 465(94.51%)
Total 992 176(17.74%) 964(98.16%)

Five (3%) out of 492 sample from mothers of
positive congenital CMV infected babies were
positive for CMV-IgM antibodies, where as
465 (94.51%) were positive for CMV-IgG
antibodies indicating primary infection in the
past and reactivation or re-infection with a
different strain of the virus in early pregnancy.
Table (1).

Congenital CMV related clinical manifestation
when compiled in the present study, showed
Lethargy as the most common clinical feature
table (2) and followed by Poor suck, jaundice,
seizures, Splenomegaly, Abnormal feature,
Microcephaly , Hydrocephaly, impaired vision
, congenital heart disease, Hearing
impairment.... etc.

Table (2): Clinical Manifestation in children
(Infected children may be have one or more than
one signs) with serological evidence of congenital
CMYV Infection (15™ Sep/2009 to 15™ Sep/2011).

# Clinical sign No. of affected
children(125)

1 Lethargy 45

(Hypotonia)

2 Poor Suck 22

3 Jaundice 22

4 Seizures 20

5 Splenomegally 20

6 Abnormal feature 14

7 Microcephaly 12

8 Hydrocephaly 8

9 Impaired vision 8

10 | Hearing Impairment 6

11 | Congenital Heart 7

Disease
12 | Cataract 2
13 | Glaucoma 1

DISCUSSION

High incidence of CMV related congenital
defect in reported cases among new born was
affecting (25%) of all congenital anomalies
can be seen in the present study, these result
similar to few studies carried out in India (14-
16). In the present study false positivity for
CMV-IgM antibodies was ruled out by using
immune-absorption (to reduce any cross
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reaction by CMV-IgG and rheumatoid
factors), which lead to a highly specific and
sensitive procedure

The clinical presentations in infants positive
for CMV-IgM antibodies were typical of
congenitally acquired CMV infection.
Lethargy (Hypotonia) was the commonest
clinical feature (45 cases), Next common
feature was Poor Suck, Jaundice and
Splenomegaly (22-20 cases), Abnormal feature
& Microcephaly (14-12 cases) and other
notable clinical symptoms like Hydrocephaly,
Impaired vision, Congenital Heart Disease,
Hearing Impairment, Cataract, Glaucoma. etc.
are compatible with congenital CMV infection.
This finding is in accordance with other studies
from India and Poland (16,17), and the study
done in Australia showed in 70 cases of
congenital CMV being identified between
1999 and 2003. Nearly all of the cases were
symptomatic with the most common clinical
sequelae reported in infected infants being
jaundice, thrombocytopaenia, hepatomegaly,
petechiae, purpura and Splenomegaly. Almost
half (43.5%) of the infants had central nervous
system (CNS) complications, such as
microcephaly, chorioretinitis, sensorineural
hearing loss, intracranial calcifications,
developmental delay or seizures, with over half
presenting two or more CNS abnormalities.
Maternal febrile illness was noted in 54.8% of
the cases (18).

CMYV is common in all socio-economic groups
but congenital infection with significant
impairment is seen at highest rate in
population in which women in child bearing
age have highest risk of acquired primary
infection (10,12,15). In addition to the
placenta route. CMV can be transmitted via
the maternal genital tract, during the
parturition period, breast milk and transfused
blood products.

Symptomatic  cytomegalovirus infection in
fetus can occur after maternal recurrent
infection but the incidence of these cases is
still not established (19). Seropositivity of re-
infected mothers by a different strain of
cytomegalovirus can transmit the infection to
the fetus and deliver a symptomatic child.
High rate of seropositivity 1gG (80-90%)was
observed in child bearing age (12,13).
Delivering high number of symptomatic
congenital CMV babies (as seen in present
study) support the above mentioned studies.
Antenatal screening for CMV infection has
been widely practiced in most developed
countries which can substantially reduce the

incidence of congenital CMV infection by
advising MTP in case of intrauterine
symptomatic CMV infected fetus diagnosis by
amniocentesis or ultrasound (20,21) rather
than giving birth to infant having congenital
infections with high sequel. However,
mandatory testing during antenatal period is
rudimentary in Iraq due to various reasons. The
diagnosis is done most of the times after the
mother gives birth to a baby with congenital
anomalies and that is why the incidence of
birth defects due to CMV virus is high in Iraq.
Good hygiene and general infections control
practice is, the best way to prevent
transmission of CMV infection in developing
countries. Though the only currently available
for congenital CMV infection is Ganciclovir
(22,23) yet the side effects due to this drug in
most patients during the course of therapy has
limited its role.

CONCLUSION

The facts presented in the present study
conclude beyond doubt that maternal
infections like CMV cause considerable
burden on society in terms huge number of
babies with birth defects.

Good hygiene, antenatal screening, antiviral
therapies, development and introduction of
good vaccine may achieve the goal of
controlling CMV related congenital defects in
the New Born.

The importance may primarily be given to
introduction of antenatal screening for CMV
viral infections in Iraq as done with other
communicable disease , Data generated will
help the health authorities to make policy
against congenital CMV infection prevailing
in Iraq, this also put the proper measures as
listed down that contribute to decrease the
burden of congenital cytomegalovirus
infections, However, there are special times,
such as during pregnancy, when CMV
infections should be avoided, if possible. The
spread of the virus can be controlled by
practicing good hygiene techniques as
recommended by CDC/ National Congenital
CMV Disease Registry to increase health
awareness in population:

1-Do not kisses young children fewer than 5 or
6 years of age on the mouth or cheek. Instead,
kiss them on the forehead or the top of the
head and give them a big long hug.

2-Do not share food, drinks, or items such as
utensils or toothbrushes with young children.
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3- Wash your hands with soap and water after
diaper changes or after contact with a child's
saliva. Day-care center workers also may wear
gloves when changing the diapers of young
children.

4-Since young children, especially toddlers,
frequently put toys in their mouth, it is
recommended the toys be washed with soap
and water or wiped with a solution of one-part
chlorine bleach to nine-part water, followed by
a tap water rinse.
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ABSTRACT

This study has been explored to cope determine whether Non-Thermal Plasma was able to affect the
antibiotic sensitivity and biofilm formation of the normal flora Streptococcus spp. isolated from healthy
persons and X-ray exposed patient. The samples collected from 14persons, 7samples from patients
exposed to X-ray and 7 from healthy person from different hospitals and X-ray clinic. Seven isolates
from patients exposed to X-ray and seven isolates from healthy persons were obtained depending on
morphological and biochemical tests and rapid ID32 system. Culture supernatant of Streptococcus spp
isolates selected were exposed to Non-Thermal Plasma for (16,18,20 and 22) seconds . The antibiotic
sensitivity and biofilm formation were determined before and after irradiation. All isolates of
Streptococcus spp. shows that change in susceptibility to antibiotic after exposure to Non-Thermal
Plasma. The Streptococcus spp. exposed to X-Ray shows increase susceptibility in only one antibiotic
bacitracin, while normal Strepfococcus spp shows increase resistant to three antibiotics cephalothin,
cefixime and gentamycin and increase susceptibility to bacitracin. All isolates shows decrease in
biofilm formation after exposure to Non-Thermal Plasma.
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INTRODUCTION

The plasma system is a stainless steel
apparatus consists of two electrodes isolated
from each other by isolated materials. One of
the electrodes was connected to the anode of
the high voltage power supply (1-20)v, and
other was connected to the cathode. When the
circuit was switched on, the plasma was
produced between the two electrodes, and the
sample of bacteria was placed between the
electrodes as shown in figure (1). In physics
and chemistry, plasma is a state of matter
similar to gas in which a certain portion of the
particles is ionized. Heating a gas may ionize
(reduce the number of electrons in its
molecules or atoms), thus turning it into
plasma, which contains charged particles:
positive ions and negative electrons. Ionization
can be induced by other means, such as strong
electromagnetic field applied with a laser or
microwave generator, and is accompanied by
the dissociation of molecular bonds, if present
(1). In physics plasma is considered the fourth
state of matter next to solids, liquids and gases.
In 1879 the British chemist and physicist
William Crookes first described it as “radiant
matter " (2).

Fig. (1):The plasma system was designed by in
Physics Department, College of women, Baghdad
University

The presence of a non-negligible number of
charge carriers makes the plasma electrically
conductive so that it responds strongly to
electromagnetic fields. Plasma, therefore, has
properties quite unlike those of solids, liquids,
or gases and is considered a distinct state of
matter (3).

MATERIALS AND METHODS

Isolation and Identification of Bacteria

One hundred forty two throat samples were
collected One hundred twenty two swabs from
patients exposed to x-ray and twenty swabs
from normal person using sterile swabs. The
samples were inoculated on blood agar and
Mitis salvarius agar plates and incubated at
37C for 24hrs. Samples were identified as
Streptococcus spp according to Bergey’s
manual using different morphological and
biochemical test. Rapid Id 32 (Biomerieux,
France)was used to confirm Streptococcus spp
diagnoses. These stocks were called original
stocks and cultures The antibiotics sensitivity
of 8 types of common antibiotics were
determined by broth micro dilution in
accordance with the methods of National
Committee for clinical laboratory standards.

Bacterial Samples Irradiation

Streptococcus spp. was cultivated in BHIB at
37°C for 18hrs, followed by centrifuging 10ml
at 4000rpm for 10min. The cell pellet was
diluted in sterile phosphate buffer PH7, and
adjusted to concentration of 10° CFU/ml.A
diluted bacterial suspension of 20ul was

put in petri dish contained 10ml from Mitis
salivarius agar medium and exposed to plasma
ray at different
times(6,8,10,12,14,16,18,20,22)seconds,
except one of these petri dish which contains
bacterial suspension was not exposed as a
control. An irradiated suspension and
irradiated were grown on MSA for 24 hrs at
37°C (4).

Antibiotic sensitivity test

Two milliliters of the diluted bacterial
suspension from each group was transferred to
sterile Eppendroff tube and exposed to laser
light at different exposure times, another
Eppendroff tube also contains one milliliter of
the diluted bacterial suspension did not
exposed to laser light in order to keep it as a
control, then one milliliter from the irradiated
and non irradiated suspension in Eppendroff
tubes and cultured on plates of mitis salvarius
agar to determined the antibiotic sensitivity
aginst 8 types of common antibiotics
(ampicillin, cephalothin , Bacitracin
,erythromycin, tetracycline and gentamycin)
and incubated at 37Co for 16-18h, after
incubation the antibiotic sensitivity was
determined .
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Bacterial biofilm detection.

The other milliliters from each Eppendroff
tubes were inoculated in Sml of Trypton soya
broth(Tsb) and incubated for48hrs at37°C,
after that, the contents of the tubes were
removed carefully and added the crystal violet
stain 1% to each tubes for 15 minutes then
rinsed the tubes and let tubes to dry at room
temperature (20-25) °C. The result was read by
notice the formation of biofilm as a layer at the
internal wall of tubes by naked eye and
comprise with negative control (tube contain
Tsb without inoculation), thickness and color
of layer consider a parameter of bacterial
ability for biofilm formation (5).

RESULTS AND DISCUSSION

A total sample of one hundred forty two
bacterial samples of Streptococcus spp isolates
were identified according to their cultural
characteristics microscopic and biochemical
test. They were categorized as Gram positive
cocci aggregates in pairs or chains The cultural
and appearance of viridans Streptococcus was
non hemolytic when grow on blood agar ,and
when the bacteria grows on mitis salvarius
agar the appearance of colonies was small blue
colonies, smooth “gum drop” colonies, (1 - 5
mm) in diameter. These colonies may become
easier to distinguish with longer incubation.
.moreover microscopic examination
demonstrated, Non- motile, Non spore
forming. Often Arranged in Pairs or Chains,
They  prefer  anaerobic environment,
temperature of growth 37°C, range of PH (6.5-
7.5). The results of Rapid Id 32 system came to
ensure the biochemical identification of
Streptococcus spp. The seven isolates from
patients exposed to X-ray and seven isolates
from normal person of Streptococcus spp were
tested for their sensitivity to antimicrobial
agents. The results showed that several isolates
of normal Streptococcus spp were resist to
many types of antibiotics. The percentage of
resistance was Amp. 92.8%, Ceph.85.7%,Bast.
50%, Eryth.64.2%,Tet.28.5% and Gent. 14.2%
(Table -1)Streptococcus spp. isolates of
exposed to X-Rays patients were more
resistant to the same antibiotics. Similar results
obtained by Rozkiewicz et al.(2006) (6) in
Poland who found that the (25.9%) viridians
group Streptococcus resist gentamycin and
(23.1%)from Streptococcus resist tetracycline
and agreed with Brown et al.,(2008) (7), who
found that Erythromycin resistance( 40-51%).

The results agreed with Ellen et al.(2010) (8),
who found that  Microbial resistance to
ampicillin, amoxicillin/clavulanic acid,
cefoxitin, cephalothin, amikacin,
chloramphenicol and nalidixic acid was
particularly  high.  Similar  susceptibility
patterns were also reported by Hiromasa et
al.(2002) (9) who found that Streptococcus spp
resist Bacitracin and have two gen locus
involves resistant. This high resistance of
Streptococcus spp is believed to be because of
efflux systems and the ability of the organism
to undergo mutation and acquire resistant
genes. Table (1).

After irradiation with Non —thermal plasma
slight changes in sensitivity to antibiotics was
shown .While for biofilm formation decrease
in the ability of bacterial for biofilm formation.
Table (2)

Figure (2) shows decreased biofilm formation
of Streptococcus spp. isolated from normal
person after exposed to Non —thermal
plasma,While figure (3)shows decreased in
biofilm formation of Streptococcus spp
isolated from patient after exposed to Non —
thermal plasma.

These results agreed with Jonathan et al,(
2008) (10), who found the potential of plasma
for biofilm inactivation and suggest that cells
go through a sequential set of physiological
and morphological changes before
inactivation. In addition, because the plasmas
contain a mixture of charged particles,
chemically reactive species and UV radiation
that inactivation biofilm formation.

Table(3) shows antibiotic sensitivity of
Streptococcus spp. isolated from normal
person and Streptococcus spp. isolated from
patient after exposed to Non —thermal plasma.
These results show increase susceptibility of
Streptococcus spp.  exposed to X-Ray to
bacitracin , While normal Streptococcus spp
shows increase resistant to three antibiotics
cephalothin, cefixime and gentamycin and
increase susceptibility to Bacitracin .These
change in antibiotic susceptibility due to the
plasma is ionize gas and Ionizing radiation
causes atoms and molecules to become ionized
or excited. These excitations and ionizations
can: Produce free radicals, Break chemical
bonds, produce new chemical bonds and cross-
linkage between macromolecules, Damage
molecules that regulate vital cell processes
(e.g. DNA, RNA, proteins).The cell can repair
certain levels of cell damage. At low dose,
such as that received every day from
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background radiation,

rapidly repaired (1).

cellular

damage is

Table (1): Antibiotics sensitivity of Streptococcus spp. isolated from normal persons and from patients

NO. Antibiotic disc(ng/ml)
of
Isolates KF(30) B(10) AM(10) CFM(5) CL(30) E(15) TE(30) CN(@30)
R1* r r r r r r r s
R2* r i T r r T r s
R3* r i r r r r r r
R4* r r r r r r s s
RS5* r r r r r T i s
R6* r r r r r r i s
R7* T r r r r T s s
NI* r i r r r i i i
N2* r r r r r i i r
N3* s r r s r T r s
N4* r i r r r s i s
N5* s r r r r T i s
N6* T i r r r i s s
N7* r i r r r i s s
1: resistance , s: sensitive, i: intermediat
KF:cephalothin, B:bacitracin, AM:ampicillin, CFM:cefixime, CL:cephalexine, E:erythromycin, TE:tetracycline, CN:gentamycin.
R(1-7): Streptococcus spp. from patient. *
N(1-7): Streptococcus spp. isolated from normal person.*
Table (2): biofilm formation after exposure to Non —thermal plasma
No. of isolates Time of exposure(second)
6 10 14 18 22
N3 vet++ | ++ve +ve -ve | -ve
N4 vet+ | ++ve +ve -ve | -ve
R1 vett | +ve +ve -ve | -ve
R2 vet+t | +ve +ve -ve | -ve
R3 vet+ | +ve +ve -ve | -ve

++ve: a thick biofilm formation.
+ve: thin biofilm formation.
-ve:no biofilm formation.
RI1,R2,R3: Streptococcus spp isolated from patient.
N3,N4: Streptococcus spp isolated from normal person
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A B C D
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Fig.(2):Biofilm formation of Streptococcus spp. isolated from normal person after exposed Non thermal
plasma with increased times of exposure

A: Biofilm formation after 10 sec. from exposure to non thermal plasma , B: Biofilm formation after 14 sec. from
exposure to non thermal plasma, C: Biofilm formation after 18 sec. from exposure to non thermal plasma, D:
Biofilm formation after 22 sec. from exposure to non thermal plasma

A B C

D

Fig. (3):Biofilm formation of Streptococcus spp. isolated from normal person after exposed Non thermal
plasma with increased times of exposure.

A: Biofilm formation after 10 sec. from exposure to non thermal plasma, B: Biofilm formation after 14 sec. from
exposure to non thermal plasma, C: Biofilm formation after 18 sec. from exposure to non thermal plasma, D:
Biofilm formation after 22 sec. from exposure to non thermal plasma.
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Table( 3): Antibiotic sensitivity of normal Streptococcus spp. and Streptococcus spp. exposed to X-Ray
after exposed to plasma ray.

NO. of Time of Antibiotic disc(ng/ml)
isolate exposure
(second) KF B AM CFM (5) CL E (15) TE (30) CN
30) (10) 10) (30) 30)
R3* 16 r s r r r r r r
R3* 18 r S r r r r r r
*R3 20 r S r r r r r r
R3* 22 r S r r r r r r
N3* 16 r s r r r r r r
N3* 18 r S r r r r r r
N3* 20 r S r r r r r r
N3* 22 r S r r r r r r

r :resistance, S: sensitive
R3: Streptococcus spp. isolated from patient. *
N3: Streptococcus spp. isolated from normal person.*

KF:cephalothin, B:bacitracin, AM:ampicillin,CFM:cefixime, CL:cephalexine,E:erythromycin, TE:tetracycline,

CN:gentamycin.
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ABSTRACT

The aim of this study was to explain the effect of bacterial contamination on eczema patients with a
special focus on Staphylococcus aureus depending on the sensitivity test , minimal inhibitory
concentration ( MIC ) values for selected antimicrobial . Fourty four eczematic patients admitted to
Ramadi General Hospital in the department of Dermatology and Venereology were included in this
study . Twenty five Staphylococcus aureus were recovered and the antimicrobial profile was studied .
Furthermore plasmid curing for resistant isolates for cephalexin antibiotic . Out of 25 isolates of
Staphylococcus aureus ( the predominant bacterial isolates ) , MIC was done for three isolates which
were resistant for cephalexin antibiotic . Furthermore these three isolates were still resistant to
cephalexin antibiotic.

Twenty of the total patients were showing positive skin swabs cultures while thirteen patients were
showing negative cultures .

It is concluded that eczema patients associated with infection showed more severe eczema than patients
with eczema without infection.

Key Words: eczema patients , bacterial contamination .
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INTRODUCTION

Eczema is an acute or chronic non contagious
skin disease characterized by redness , itching ,
blisters , crusting and scaling ( 1,2 ,3 ).
Staphylococcus aureus infection plays an
important role in atopic eczema ( AE ) because
of its ability to produce virulence factors such
as superantigens. Epicutaneous application of
superantigens induces eczema ( 4 - 6 ) .
Regarding the causative triggering factors ,
eczema may be due to endogenous or
exogenous factors or both (4,5,7,2). So
many evidences indicate the existence of
different predisposing factors that influence the
disease triggering and progress , among them
are genetic and environmental factors (4,5, 8
, 9 ) . Infections of different etiology were
found to play a role in eczema inciation and
propagation ( 10 -13 ) . The word eczema was
derived from the Greek word Ekzein which
means ( boil out ) or ( to effervesce ) (1, 14).
The term eczema was often used
synonymously with atopic dermatitis , though
eczematous reactions in individuals are with
and without other atopic findings such as
allergic rhinitis , asthma ( 15) .

Eczema was described as a pruritic
papulovesicular process which in its acute
phase is associated with erythema and edema
while in it’s more chronic phases is retaining
some of its papulovesicular features dominated
by thickening , lichenification and scaling (1,

16).
Histologically, eczema was characterized by
the presence of predominantly

lymphohistiocytic infiltrate around the upper
dermal blood vessels associated with varying
degrees of spongiosis and acanthosis , the
terms “ Eczema ” and “ Dermatitis ” are
regarded as synonymous ( 17 ) .

Eczema was used as a clinical descriptive
term to describe a process that is cleary
superficial , erythematous , papulovesicular ,
oozing , crusting , red - purple , scaly ,
lichenified and possibly pigmented . Epithelial
disruption and non - sharp margination are its
characteristics (6 ) .

PATIENTS AND METHODS

Fourty four (44) swabs were taken from both
sexes of patients admitted to Ramadi Teaching
Hospital, in Ramadi city.

The age of the patients was varying between
20 years and 80 years old with the mean of 50
years.

Methods:

Swabs were cultivated on MSA, NA and
incubated aerobically for 24 - 48 hrs at 37C
Bacterial isolates were identified using Direct
Gram stained smears and biochemical test as
described by (18).

Bacterial isolates were kept frozen in glycerol
brain heart infusion (10%) to be used for
Antimicrobial Sensitivity test later.

Antibiotic Sensitivity Test

Antibiotic sensitivity test was carried to study
the multi - drug resistant patterns of
Staphylococcus aureus isolates. Different
antibiotics namely Rifampin (Smcg)
Cefodizime ( 30 meg ) , Gentamicin ( 10 mcg )
, Cephalexin ( 30 mcg ) , Nalidixic ( 30 mcg ),
Trimethoprim ( 5 meg ) , Amoxicillin ( 25
mcg) and Clavulanic acid ( 25 meg )
(Bioanalyse ) were tested . Muller Hinton agar
plates were surface inoculated with 20 Ml of
24 h bacterial inoculum and then discs of
different antibiotics were placed uniformly on
the surface of the plate. Plates were incubated
at 37C° for 24h. The sensitivity and resistance
of the isolates were determined according to

(19).
Preparation of antimicrobial solutions

They were prepared as described by ( 20 ) .
Cephalexin 500 mg / ml were prepared as
stock solution of 1000 pg/ml of antibiotic
powders in distilled water, sterilized by
filtration through Millipore filter 0.22 pm and
stored at - 20 C°.

Determination of minimal inhibitory
concentration (MIC)

The minimal inhibitory concentrations (MIC)
were using to know the level of resistance for
antibiotics, which were as the following:

The double fold dilutions of antimicrobial in
five ml volumes of broth were prepared. A
starting range of about eight fold higher than
the normal MIC for the species has been tested
and extended to at least one dilution below
that of the control organism . A drug free
control tube was included , thereafter one set
of tubes was inoculated with a drop of well
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grown broth culture of the test organism
diluted one in hundred ( about 10° organism )
and the other with the control organism
similarly diluted and then incubated overnight
. After incubation, the last tube which diluted
and then incubated overnight. After
incubation, the last tube which shows no
growth will represent the minimal inhibitory
concentration (MIC) (21).

Plasmid curing

To demonstrate whether the resistances for
antibiotics for the selected isolates were
plasmid or chromosomal origin, plasmid
curing was carried out according to (22). One
ml of brain heart infusion broth medium
containing 10 % SDS was inoculated with 10
ul of an overnight culture then incubated at 37
°C for 24 hr. Two fold dilutions were made,
after that, 10 pl was streaked over nutrient
agar medium plates and incubated at 37 °C for
24 hr . The separate colonies (mutants) were
resubcultured on nutrient agar plates to ensure
their purity . These isolates were tested for
their antibiotics sensitivity and presence of
plasmids.

RESULTS

Table (1) shows that twenty five bacterial
isolates were belonged to Staphylococcus
aureus, three of these isolates were resistant
for cephalexin which determined by disk
diffusion test.

Table (1) : Distribution of bacterial types among
patients and control

Bacterial spp. Patients Control
Male | Female Male | Female
Staphylococcus 10 7 3
aureus 15
Micrococcus 3 1 1 1
Streptococcus 6 5 4
pyogenes 11

In order to determine the proper concentrations
of antibiotics to be used in the selective media
for the minimal inhibitory concentration (MIC)
and plasmid curing . Bacterial strains were
cultured on media containing different
concentrations of antibiotics to determine the
level of resistance of these strains to each
antibiotic and at what concentration can be
used for the selection of plasmid curing. For
this reason, the exact MICs for several
antibiotics were not determined, because some
bacterial strains were able to grow on the
highest concentration used in the study.

Results were also showed that both strains of
Staphylococcus ~ aureus  Au 1 and
Staphylococcus aureus Au 3 were resistant for
cephalexin antibiotic and the MICs were 10
pg/ml . While the strain of Staphylococcus
aureus Au 2 was also resistant to cephalexin
and the level of resistance was 15 pg/ml.

The minimal inhibitory concentration (MIC) of
curing agent used in this study was determined
in brain heart infusion broth using
Staphylococcus aureus Au 1, Au 2 and Au 3 .
The curing concentration used for each
bacterial strain was the highest concentration
of curing agent that still allows bacterial
growth. Bacterial growth in different
concentrations of curing agents was monitored
visually, and the lowest concentration that
inhibited the growth considered as the MIC.
The minimal inhibitory concentrations of
sodium dodecyl sulphate SDS (10%) for
Staphylococcus aureus Au 1 was not found (
There is no inhibitory concentration for this
strain ) while the MIC for Staphylococcus
aureus Au 2 was 5 pg/ml and sub-minimal
inhibitory  concentration ( the highest
concentration allows bacterial growth ) was 10
pg/ml also the MIC for Staphylococcus aureus
Au 3 was 10 pg/ml while the sub-minimal
inhibitory concentration was 15 pg/ml.

DISCUSSION

Plasmids are extra chromosomal circular DNA
molecules found in most bacterial species and
in some species of eukaryotes. The molecular
weights of plasmid DNA range from 10°
Dalton for the smallest plasmid to slightly
more than 10® dalton for the largest one ( 23 ) .
In nature, plasmid can be lost spontaneously
from a very few bacterial cells but the
probability of this loss is extremely low,
ranging from 10” to 107 (24, 23 ). However
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the majority of plasmids are extremely stable,
and require the use of curing agents or other
procedures that might increase the plasmid loss
, and these form the basis of artificial plasmid
elimination ( 25 , 24 , 23 ) . Sodium dodecyl
sulphate as a detergent is known to act on the
bacterial membrane ( 26 ) . ( 27 ) postulated
that SDS might gain access to the membrane
via the pili , that the plasmids are attached to
membrane close to the pili and may thus be
damaged . ( 28 ) found that exposure to SDS
lead to selection of clones completely resistant
to pilus - specific phages and they concluded
that non - susceptibility to SDS is strongly
correlated with failure to produce pili . Our
results on curing experiments revealed that
Staphylococcus aureus Au 1 , Au 2 and Au 3
were very resistant and the MIC was higher
than the highest concentration used in this
study 15 pg/ml . Samples from subminimal
inhibitory concentration sub MIC ( the highest
concentration allows bacterial growth ) were
taken to test their antibiotic sensitivity and
presence of plasmids (23 ).

( 29 ) demonstrated that many plasmids can
not be cured ( refractory ) . It should be
mentioned that failure of plasmid curing does
not imply that the trait is not plasmid - encoded
. After the treatment of bacterial strains with
the curing agent sodium dodecyl sulphate SDS
( 10% ) no cured cells were obtained from
Staphylococcus aureus Au 1 , Au 2 and Au 3
which means that these cells have not lost
resistance marker for cephalexin and this
resistance marker were encoded
chromosomally . ( 30 ) postulated that the
efficiency of curing generally varies from less
than 0.1% to more than 99% depending upon
the agent involved , the bacterial strain and the
conditions used and he assumed that curing
activity is generally related to the ability of
these compounds to intercalate into the DNA
molecule . After treatment of bacterial strains
with curing agent sodium dodecyl sulphate
SDS ( 10% ) no cured cells were obtained from
Staphylococcus aureus Au 1 , Au 2 and Au 3
which means that these cells have not lost
resistance marker for cephalexin and this
resistance marker for cephalexin were encoded
chromosomally.
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ABSTRACT

Rhizobia are the most important nitrogen fixing bacteria, which do this process during symbiosis with
legumes. Rhizobiophage are viruses that infect rhizobia and affect the bacterial population of the soil.
The aim of this study was isolation and characterization of virulent rhizobiophage from root nodules of
Vicia faba by using local isolates of Rhizobium leguminosarum .

Six isolates of R. leguminosarum used as host cells Rhizobiophage (SA) isolated by using agar overlay
method , electron microscopy revealed that the phage had hexagonal head with long contractile tail ,
non enveloped according to International Committee on taxonomy of viruses , the phage belong to the
family Myoviridae.

The plaques of the phage were clear and rounded with diameter ranging from (1-3)mm , The phage was
found to be un affected by chloroform and diethyl ether more over the phage was sensitive to acidic pH
and remain viable between pH 6-8.

Thermostability studies showed that the phage remained stable at 40°C for one hour while 94% of the
phage particles were inactivated after heating for one hour at 50°C.

The host range of the phage appeared to be limited since it lysed single isolate of R. leguminosarum.
The major role of Rhizobiophage is controlling the population of rhizobia in different soils, selective
elimination of some rhizobia , identification and differentiation of bacterial strains and phage typing of
Rhizobium strains.
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ABSTRACT

The study aimed to isolate and diagnose the most dangerous species on the rights of the negative and positive gram
stained bacteria and molds which include fungi, yeasts and parasites isolated from contaminated salad tabulla
were collected from 14 different area in Baghdad city, (Al Jadria, Al Byaa'a, Al Sydya, Al Washaash, Al Mansour,
Al kaadhmya, Al Shaab, Al Dorra, Sharaa Palestine, Al A'dhamya, Madyna Al Sadr, Al Amel, AL Elam, New
baghdad). ), Especially for the work, preparation and sale of salads . 64 samples were obtained and isolated 61
bacterial isolate from it, it contain negative gram stain bacterial( Citrobacter freundii, Enterobacter gergoviae,
Escherichia coli,  Enterobacter — agglomerans),and tow kind of positive gram stain bacterial
(Staphyllococcus aureus, Bacillus subtilis), As well as isolated 116 isolates of molds which included yeasts and
molds ( Gutricum candidum s Rudotorula s Alternaria alternate s Aspergillus parasticus) .also to parasite eggs
have been diagnosed 40 type included (Trichuris trichuria ,Ascaris lambricoides ,Fasciola hepatica , Entrobius
vermicularis ,Balantidium coli , Entamoiba histolytica, Giardia lamblia ,Echinococcus granulosus, s Entamoiba
coli ). the samples were cultured in different media for bacteria and molds . The parasites isolated manner direct
examination. As well as bacterial isolates diagnosed by some biochemical tests. The molds were diagnosed by the
taxonomic key fungi and parasites diagnosed by her own dyes . Bacterial isolates number varied in differed areas,
where it notes the high numbers of isolates recorded and found in popular areas, which shows the difference in the
ways of dealing authorities in the preparation. According to the culture and the degree of awareness of the workers
with the preparation and biological contamination.
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(1) Escherichia coli, (2) Enterobacter gergoviae, (3) Enterobacter agglomerans, (4) Staphylococcus aureus , (5)
Bacillus subtilis, (6) Citrobacter freundii. * (P<0.05).
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*#(P<0.05), ** (P<0.01).
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(1)Yeast ssp, (2)Geotrichum.candidum, (3)Rhodotorula, (4)Alternaria ssp , (5)Aspergillus parasiticus.
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ABSTRACT

The stage of menopause is one of the important stage in women life . The chronological age varies between one woman and another and it is usually happened
between (45-55year) . Is a transitional stage from the age of fertility to the inability to conceive . The reason is that the ovary stops producing the hormone
estrogen and women up to that age gradually . Where there is irregularity in the menstrual cycle in the year preceding that stage and occur close and then
diverge every two months or more, sometimes it happens suddenly to women. And the suffering of women in this stage of the symptoms and troublesome
situations, , As well as the anonymous role of food when the majority of women and its importance in the relief of symptoms if they get the best choice. From
here emerged the importance of research and the need for it and to reach those women at this age to develop a diet program to fill gaps in the previous
curriculum to their diet and to achieve her comfort and alleviate the symptoms of those aged. thus , the research has Developed a questionnaire answered
paragraphs reported by the research samples by certain women about 320 ones. Their age about ( 47-54 year) divided into two groups : experimental and
control group. Scalar rate reached 160 women their age between (47- 54 year) included 40 married women for each group distributed to ( 20 ladies ) for each
group experimental and control group and the ,

Same division has been done on the group who are about (51-54 year)

The search found the following results:

1- for menopause symptoms found that it increases with age and 50-67% of the inability to sleep, either introduce night sweats amounted to 40-50% and
intercourse pain symptoms amounted to 20-53%.

2- For the use of hormones and herbs to alleviate symptoms amounted to 1-15%.

3- Analysis of the daily diet curriculum found that he was suffering a shortage of some food and metal items.

4- this research has presented four programs and applied on the research samples for four months , After the practical application of the four programs

observed relieve menopause symptoms ranged between 21 days to a month and a half for all age groups.

The results of the statistic analysis , for the experimental and control group of the application before and after the food system , show the following :
a/the group of 47-50 year reach to the counted value 7.86 and table value 2.24. this refers to the existence of a statistic sense and abstract differences for the
experimental group.
b/ the group of 51- 54 year reach to the counted value 3. 175 and the table value 1.99 and this refers to the existence of a statistic value for the experimental
group .

5- Analysis of paragraphs on the lifestyle of research samples as percentages were the following:
1-the items that are related to the desire of doing sport and the need for respect and succeed in life , get 100%.
2-while the items related to sleeping more than 8 hours a day , gets the minimal averages which are 60- 75% .
Accordingly, attention must be given to means that will reduce and relieve the symptoms of menopause and focus on health education, food and work to
support the mental status of women in this stage, and in particular the large role of domestic as well as the role of the institutions of society, particularly centers
that are in contact directly with the women..
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