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ARTICLE INFO ABSTRACT

Kepwords In this study, a new seres o
Organic cheisty characterzed and evaluated or thei antimicrobial acivity and screened for cytotoxic actviy against human
Florene lung carcinoma (A-549) and human breast carcinoma (MCF7) celllines. Mot of the synthesized compounds.

il 549 and MCE cel (570, which
D s was used as a efsence g, In adito, som of thes repoted novel compounds exhibited promisiog an:
Moleulr docking
of the synthesized compounds, which suggested binding interactons with the actve sies of dihydrofolate
reductase (DHFR).
1. Introduction impe iate [8]. Interestingly, Nalkyla-
T T . ,

Fluorene and its derivatives are versatile reagents which are used in
wide range of synthetic appliations (1. Fluorene-based aromatic ke-
tones are of profound interest as building blocks for the production of
drugs, pharmaceuticals and industrial fine chemicals [2, 3] particularly
in the production of lubricating and thermoseting plastic materias
Furthermore, fluorene-based polymers and copolymers are of interest

usually used i organic light-emitting diodes,flat panel displys and in
Tl

etol is a racemic fluorene derivaive, which mimics the
e oftheanamin slhol group of sl
drugs such

a wide spectrum of pharmacological activites such as antitumor,
antiinflammatory,  antibacteral,  antiviral,  antitubercular ~ and
anti-arhythmic actvity 9, 10, 111,

In cellula functions, diydrofolate reductase (DHFR) is an enzyme
that reduces 7,8-dihydrofolate (DHF) to 5,6,7,8-ttrahydrofolate (THF)
using NADPH as clctron donor: DHF + NADPH -+ H- — THE + NADP*,
which is the precursor of the co-factors required fo the biosynthesis of
purine. nucleotides, thymidine (precursor for DNA replication) and

[12]. Thus, inhibition of DHFR can lead to the
disruption of DNA synthesis and the death of the cancer cell [12, 13, In
addition t this,bacteriaalso need DHFR t0 grow and mltiply and hence

as antimalarial agent in mmbmuum\ treatment with artemether [7]. In
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Design, synthesis, and biological evaluation
of novel N*-substituted sulfonamides:
acetamides derivatives as dihydrofolate
reductase (DHFR) inhibitors

Essam M. Hussein'?, Munirah M. Al-Rooqi', Shimaa M. Abd EI-Galil* and Saleh A. Ahmed'?'®

Abstract

I ide d are of great

derivatives exhibits antimicrobial and antitumor activities.

as antibacterial and antifungal agents

(SAR), DHFRinhibitors

Sulfonamides conjugated with acetamide fragments exhibit antimicrobial and anticancer actvitie. The inibition
dihydrofolate reductase (DHFR) s considered as one of the most prominent mechanism though which sulfonamide

Results: In this study, a new series of 2-(arylamino)acetamides and N-arylacetamides containing sulfonamide moie-
ties were designed, synthesized, characterized and assessed for their antimicrobial activity and screened for cytotoric
activity against human lung carcinoma (A-549) and human breast carcinoma (MCF-7) cell lines, A molecular docking

study was performed to identify the mode of action of the synthesized compounds and their good binding interac-

tions were observed with the activ sites of dihycofolate reductase (DHFR)

Conclusion: Most of the synthesized compounds showed significant activity against A-549 and MCF-7 when com-

pared to 5-Fluorouraci (5-FU), which was used as a reference drug. Some of these synthesized compounds are active

Keywords: Sulfonamide, Anticancer, Antimicrobial, Acetamides, Molecular docking, Structure-activity relationship

totheir wide spectrum of biological actiites.

Introduction

Sulfonamides have attracted considerable deal of nterest
over past decades due to their broad and wide spectrum
of biological activities which includes antibacterial [1],
antifungal [2], hypoglycemic [3], anti-thyroid [4], diuretic
[5, 6] and anti-HIV properties [7]. Recently, a large num-
ber of structurally novel sulfonamides have been reported
to show substantial in vitro and in vivo antitumor activity
[8-15]. The anticancer activity is exerted by the sulfona-
mides through a wide range of mechanisms, such as cell
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cycle arrest in the G1 phase [16], inhibition of carbonic
anhydrase (CA) (17, matrix metalloproteinase (MMPs)
18], NADH oxidase [19], cyclin-dependent kinase
(CDK) [20], methionine aminopeptidases (MetAPs) [21],
histone deacetylases (HDAC) [22], binding to p-Tubulin,
and disruption of microtubule assembly [23].

On other hand, compounds with acetamide linkage
exhibit variety of applications, which are well docu-
mented. The Lewis acid property of acetamides renders
them useful as analytical reagents and in the prepara-
tion of a number of coordination complexes [24]. The
acetamide functional group is responsible for antimicro-
bial [25, 26], antioxidant [27, 28], narcolepsy treatment
[29], anti-inflammatory [30, 31], platelet aggregation
inhibitory [32], and urease inhibitory activities [33]. The
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Competent inhibitor for the corrosion of zinc in hydrochloric acid based
on 2,6-bis-[1-(2-phenylhydrazono)ethyl]pyridine
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ABSTRACT

uly of Saence, Assiut Uriversiy, Asiut, Eqypt;

KEYWORDS
A novel compound, 2,6bis-1-2-phenyihydrazonolethylpyridine (BPEP), wes synthesizec ang  Adscpton; 2665 {1-2

confimed by NMR and IR spectioscopy. BPEP was exami

inec as an inhibitor for the corrosion  FhemhydrazonciettyJpy-

of zinc electrode in 1.0 M HCL The inhibition efficiency of BPEF was assessed through vari-  ¢ine Ccrnsion

ous techriques such as hydiogen evolution, galvanostatic polarization, potentiodyraric

inlibitor; Ze
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MCM-SO;H catalyzed synthesis of environment-sensitive fluorophores )
incorporating pyrene moiety: Optimization, fluorescence emission and S

theoretical studies

Nizar EI Guesmi®”, Essam M. Hussein", Saleh A. Ahmed"*"

anodic plataton, and dlecrochemicl ipedance specrospy. The nhbting ackon of
BPEP vas eplaned n s ofth formaton of s sabe corple b s

BPEP and then adsorbad onto the zinc surface. Tne formation of the complex was estad-

tion o

lished by FT4R spectroscopy. A conductometric ttration indicated that the stoichiometry of

Zn"*BPEP (metaligerd) & 1. The adscrption folows the Langmuir isctherm. The

Galvanostatic polarizztion measurements have shown tfat the BPEP molecule acts as a

mixec-type innibitor. The pitting potential shifted in the ncble diraction, incicating that

the inhibition of pitting corosion of zinc in the presence of BPEP.The activaticn erergy and
proces:

themodyanamic parameters cf the adsorption
been exphinsd.

Introduction

Zinc metal is used in many indusirial applications
such as the manufacture defensive coatings for steel,
vehide, shipbuilding industries, household electrical
appliances, batteries and other light industries. HCI
solutions are used for pickling and deaning zinc sur-
faces, which are highly susceptible to corrasion when
exposed to acid solutions, especially HCI. Corrosion
inhibitors are used to reduce the aggressive atack of
acid (Agrawel et dl,, 2004). The most common corro-
sion inhibitors are nitrogen-, oxygen-, and/or sulfur-
based organic compounds, These compounds inhibit
zinc corrosion in the acidic medium by absorption on
the zinc surface (Troquet et al,, 1981; Abdallah, 2003;
Wang et al,, 2003; El-Sherbini et al, 2005; Abdallah
et al, 2009; Abiola and James, 2010; Fouda et al.,
2006, 2010; Shanbhag et al, 2011; Abdallah et al.,
2011, 20124, 2013b, 2014, 2016b; Suedile etal., 2014).
The adsorbed layer isolates the zinc surface
from the corrosive acidic solution. The adsorp-
tion force depends on the chemical composition

s were calated and have

of the organic compound (Stupnisek-Lisac et al.
1994). The importance of zinc metal and its cor-
rosion motivated us to explore the inhibiting
effect of a new synthetic organic compound, 2,

bis-[1-(2-phenylhydrazono)ethylJpyridine (BPEP),
on the dissolution of zinc in 1.0 M HCL
Numerous chemical techniques such as evolution
of hydrogen reaction and electrochemical techni-
ques such as galvanostatic and potentiodynamic
anodic polarization and electrochemical imped-
ance spectroscopy (EIS) were used to estimate the
percentage inhibition efficacy of this compound.
‘The adsorption isotherm, the stoichiometry of th
complex formed between Zn'? and BPEP, and
the mechanism of inhibition were also elucidated.

Experimental methods

‘The purity of the Zn metal used in this study as a
working electrode is 99.99%. For the hydrogen evo-
lution reaction, test Zn sheets with dimensions
1.0 10 0.2¢cm’ were used. To obtain a smooth
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Pyrene

Easnir) g R ) TH NMR and 1°C NMR). This as followed by photophysical
e and emission studies of the target compounds in solutions of diffeent olvent po-

Beodtiendly

e, m ‘mictoenvironment-sensitve fuorescent pyrazolines abeled with pyrene exhibited valuable fluor-
escence properties with emissior

n in the range of 600-700m with a marked response to change in the en-

1.phenyl3(pyren-1yl)-2 pyrazolines & ~ 50nm compared to the absorption spectrum 4, —
increasing th solvent polarity. This indicate the presence of higher dipole moment i the excited sate than in
the ground state and the transiion involved are %-1* ransition through the charge transer phenomena. The

comelations in order to estimate the change in dipole moments (4) which suggeste the emisive sate of
designed fuorescent 2-pyrazoline derivatives i ofsrong ICT characer

1. Introduction

Pyrene is a well-known polynuclear aromatic hydrocarbon, which
recently become one of the most widely studied organic molecules in
the field of photochemistry and photophysics. Because of its unique
propertis, it has emerged as an outstanding area of area in many sci
entifc felds. The highly fluorescence propertiesof pyrene has rendered
it to a Muorophore of first choice in both applied and fundamental
photochemical and photophysical research [1-10]. Interestingly,
pytene is one of few polycyclic aromatic hydrocarbons that perform
vibronic structure in its monomer fluorescence spectrum in solution
[111.1ts erivatives have been extensively expended in many applica-
tions such as fluorescent sensors [12,13] o fluorescent probes [14]
based on virtue of their excellent luorescence propertes. Pyrene
a characteristc violet color and is considered as one of the most useful
frameworks for the construction of fluorogenic chemosensors by

conjugating with numerous and diverse chemical species [15]. This has
encouraged the development of new synthetic methodologies for the
synthess of pyrene type substances. Some of these compounds can be
used s useul key inermedite fr the syntheis of precious hetro-
cyclic ring systems. Among_ them, 1-cinnamoylpyrenes synthesized
mmugh e s Schmdt condestion of 1 acetylpyrene and aro-
matic aldehydes [16,17] has proved to be particularly important. 1-
Ginnamoylpyrenes have been used for the synthesis of functionalized
pyrrolidines [16], pyrolizidines [17] and other nitrogen-based het-
o Biermos, ol o gt g taling
many pvyrxmlme derivatives are known to exhibit a wide range of
biological actviies such as antimicrobial (13, antimalaril (1], an-
titumor [20], antt-inflammatory [20], anticonvulsant and ani-
depressants activites [21],

Pyrazoline derivatives are the most commonly studied pyrazo-
line-type compounds and numerous methods have been reported for

* Corresponding author at: Department of Chemistry, Faculty of Applied Science, Umm Al-Qura Univerity, 21955, Makkah, Saudi Ataba.
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Enhanced Electrocatalytic Oxidation of Paracetamol at
DNA Modified Gold Electrode

Tsmail . Althagafi”' Mohammed A. Kassem,* and Mohamed I. Awad**9

Abstract: Cysteine monolayer has been assembled onto
bare gold electrode (SAM/Au), and subsequently deoxy-
ribonucleic acid (DNA) has been successfully immobi-
lized at the SAMAu electrode. The thus modified
clectrode is assigned DNASAM/Au. Modification steps
of the electrode were followed electrochemically using
K[Fe(CNy)] electrochemical marker. Also, the build-up
of the modified electrode composition is followed using
EDX and the crystallographic orientation is inspected
using XRD. The electrochemical behavior of paracetamol
(PC) at DNA/SAM/Au electrode s investigated. Interest-
ingly, the sluggish irreversible behavior of PC at the bare
gold electrode is converted to a quasi-reversible one at

DNA/SAM/Au electrode pointing to some interaction
between the immobilized DNA and PC. The enhanced
electrochemical behavior of PC at modified DNA/SAM/
Au electrode is successfully used for a sensitive clctro-
chemical determination of PC. Square wave voltammetry
(SWV) was used for this purpose. The concentration of
PC was in lincar relation with the peak current at the
optimum conditions within the range 10.0-1100 pgmL "
with correlation coefficient (RY) of 0.998. Also, the
standard deviation (SD) and relative standard deviation
(RSD) were calculated and found to be 0817 and 1.52,
respecively, indicating the significance of the present
method.

Keywords: Self-assembly monolayer - DNA - Paracetamol  Electrocatalysis

1Introduction

Deoxyribonucleic acid (DNA) i the information source
controlling all lfe processes of the organism. Tran-
scription and replication, which are the main functions of
the DNA, are vita to functioning of all body processes in
the proper way. DNA interactions with drugs have
become an active area of research as DNA i the major
target of drug interactions. These interactions have been
uilized as a base for the estimation of DNA and/or drugs
1-3]. Such interactions are a fundamental issue in life
process, for gene delivery systems. On the other hand,
analytical determination based on DNA is an essential for
clinical diagnosis in discovering the different ways which
develop the disease, and consequently to find suitable
ways of remediation. Several analytical methods have
been reported, as for instance, flow injection che
nesoence, capllary eleciropheresi, oa periog Lgkid)
‘micellar electrokinetic chromatography and laser-induced
fluorescence detection [4-10]. Also, interactions of DNA
with some drugs have been utilzed in the analysis of these
drugs at DNA modified electrodes. For instance, the
analysis of didanosine [11] and 6-mercaptopurine [12]
using voltammetric techniques, which are sensitive, simple
and compatible with micro_fabrication technology. It
offers advantages over conventional used biological and
chemical assays. Signal amplification strategies have been
used to increase the electrochemical biosensors sensitivity.
In this correspondence, electro-active polymer as the
transduction element has been reported [13-21]. The
electroactivity of DNA at those electrodes is controlled
by the structure and conformation of DNA as well as its

damage [18.19]. Electroactivity of DNA is due to the
presence of adenine, cytosine and guanine [22,13-20]. In
the present work, the DNA modified gold electrode is
utlized in the enhanced electrocatalytic oxidation and the
subsequent electroanalysis of paracetamol (PC). PC is a
main component in plentiful cold and flu medications. It
is widely used over-the-counter analgesic and antipyretic
for the reief of headaches and other minor pains. A rapid
simple method for the analysis of PC is needed for
pharmaceutical control. Several methods have been
reported for assaying PC in pharmaceutical preparations
[23-31]. Among these methods, chromatographic methods
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ABSTRACT

Novel five nanosized mono- and homobi-nuclar complexes of 4(2,d-dhydroxy-5 formylphen-Lylazo)N-

Holvas
prepared by coupling the diazonium salt of 24p-aminobenzenesulfonamido)thiazole with 2,4-dihydrox
yhenzaldehyde in order o itegrat the bio-efeciveness of both azo group and sulfonamide part in the syn.
thesized metal rease theirbioactivi ed Cu, Co, i, Mn and Zn

that Hal. coordinated with divalent metal ions of copper, coblt and nickelin a monobasic bidentate mode
d

and Neatom of thiazle ing. Al metal complees had a tetrshedral geometry around the metal centers. XRD.

range of all complx' particle. UV-Visspectra and visosity techniques revealed tha HyL. and complexes ex

hibited groove binding mode interactons with DNA. Anticance efficiency ofthe ligand and complexes were.

iman liver ot and Za(l)

cances therapy.

1. Introduction

B
due to their unique spectal and magnetc properties a wellas their
great biological apli 11,21, Also, the deoxyribonucleic acid
(DNA) interaction with these small chelatesis an excellen field of
terest for chemists and biologists [3,4]. The interactions between
transition metal complexes and nucleic acids have received extra-
ordinary attentiveness. This is atributed to thei significance in the
development of new compounds for medicine and biotechnology [5,6].
Fum\em\om, many inorganic scientsts are interested in designing

e eficient,site-precis, les toxic, less expensive, and preferably
non-covalently bound anicancer agents 7,81, In this task, a novel
approach is appeared invalve designing other metal complexes rather

than platinum. For synthesizing inexpensive complexes, metas of the
first transiton series such as zinc, copper, nickel, cobalt, and manga:
nese, which are widely biologically applicable metals indifferent bio-
molecules with impartant physiological actiites [9,10], have been
reported.

Based on all these fact, the main aims of this work involve the
synthesis, structural ST Sl il and DNA
binding affnty studies of five nanosized mono- and homobi-nuclear
e e e ions

prospective therapeuti uses as anticancer drugs in the future studies.
The active coordination centers in the current az0 dye will be in-
vestigated and the geometric arrangement around the metal centers
will be inspected. The crystalline nature and the size of complexes
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Synthesis, structural characterization and DNA binding
affinity of new bioactive nano-sized transition metal
complexes with sulfathiazole azo dye for therapeutic

applications
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ylbenzenesulfonamide (H,L) formed by the coupling reaction of sulfathiazole
and p-chlorophenol was synthesized and characterized using elemental
analysis and Fourier transform infrared (FT-IR) as well as UV-visible spectra.
Nano-sized divalent Cu, Co, Ni, Mn and Zn complexes of the synthesized azo
dye ligand were prepared and investigated using various spectroscopic and
analytical techniques. Elemental and thermal analyses indicated the formation
of the Cu(lI), Ni(I1) and Mn(I1) complexes in a molar ratio of 1:2 (L:M) while
Co(11) and Zn(II) complexes exhibited a 1:1 (M:L) ratio. FT-IR spectral studies
confirmed the coordination of the ligand to the metal ions through the pheno-
lic hydroxyl oxygen, azo nitrogen, sulfonamide oxygen and/or thiazole
nitrogen. The geometric arrangements around the central metal ions were
investigated applying UV-visible and electron spin resonance spectra, thermo-
gravimetric analysis and molar conductance measurements. X-ray diffraction
patterns revealed crystalline nature of H,L and amorphous nature of all syn-
thesized complexes. Transmission electron microscopy images confirmed
nano-sized particles and their homogeneous distribution over the complex
surface. Antibacterial, antifungal and antitumour activities of the investigated
complexes were screened compared with familiar standard drugs to confirm
their potential therapeutic applications. The Cu(lI) complex showed ICs, of
347 ug ml™ (5,53 M) against hepatocellular carcinoma cells, which means
that it is a more potent anticancer drug compared with the standard cisplatin
(IC5 = 3.67 g ml™ (12:23 uM)). Furthermore, the Co(II), Ni(ID), Cu(Il) and
Zn(11) complexes displayed ICs, greater than that of an applied standard
anticancer agent (5-flurouracil) towards breast carcinoma cells. Hence, these
complexes can be considered as promising anticancer drugs. The mode of
binding of the complexes with salmon serum DNA was determined through
electronic absorption titration and viscosity studies.
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anticancer, DNA binding, Ifthiazol
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Exploiting a multicomponent domino reaction
strategy for the tailoring of versatile

environmentally sensitive fluorophore-based
nicotinonitriles incorporating pyrene and fluorene

moietiest

Essam M. Hussein, % Nizar El Guesmi*™® and Saleh A. Ahmed ®**°

nicotinonitiles incorporating pyrene and/or fluorene meties has been developed through the domino.

four-component ~ condensation

numerous  aromatic  aldehydes,

reaction of  1-(pyren-1-ylethanonel1-(9H- fluoren-2-yllethanone,
and  3-ox0-3-(pyren-1-ylpropanenitrle/3-(9H- fluoren-2-y)-

oxopropanentrile and ammonium acetate in acetic acid as a reaction medium. The advantages of this
approach are the short reaction time, excellent yield, and the easy experimental workup that affords
substrate diversity and operative competence under metal-free reaction conditions for the formation of
C-C and C-N bonds. The substituent effects on the photophysical property-based absorption and the
emission of the synthesized compounds in dichloromethane have been well-investigated. Strong

of around 100 when substtution g at the Cy-

Received 11th November 2019
Accepted 215t November 2019

position of the pyridine moiety occurred with an electron-donating (~N(CHy)) group. All of the newly

synthesized nicotinonitile derivatives showed strong blue-green fluorescence emission with maxima in

DO 10.1039/c9ra03375¢

the range between 420-630 nm. These highly pronounced emission spectra will help this family of

rclirc-adiances. compounds to find application in many areas and the ield of materias science.

Introduction

Carbon-carbon and carbon-nitrogen bond-forming reactions
arc amongst the most important transformations in organic
synthesis.' Dissimilar ~conventional multistep ~ reactions,
enhanced efficacy, higher reaction yields, atom  economy
ally benign reactions, amende
and lower costs can be accomplished wing multi-

mponent (MCRs), which are influential and helpful
tools in modern medicinal chemistry, providing easy access to
an enormous number of structurally connected druglike
heterocyclic  compounds.™*  Poly-functionalized xulm,u\v
containing heterocycles are essential structural components
in numerous natural products and synthetic drugs.
great applications in drug discovery and are beneficial and

shorter reaction times, ecologie

LR

they have

“Chemisiry Deparimens, Pacuty u/,w;luu ‘Science, Unm Al Qura Universiy, 24955
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useful materials.** Pyridine derivatives substituted at the 2, 4,
and 6 positions have an extensive range of applications, most of
which are based upon their unique photophysical properties.
“The applications of these compounds comprise photographic
acid-mediated imaging media,” thermal recording materials,**
photo-curable assembly for stereolithography, laser dyes" and
ion probes.'** In the last few decades, design and synthesis of
materials with lightemitting properties has emerged as an
exciting topic of rescarch in both academic and industrial
applications. " Furthermore, pyrene is a -extensive conjugated
polynuclear aromatic hydrocarbon, which was recently consid-
ered as being one of the most extensively studied organic frag
ments in the field of photochemistry and photophysics. The
extremely fluorescence properties of pyrenc mean it is the first
choice fluorophore in both fundamental and applied photo-
chemical and photophysical research.**' As its monomer
emission typically appears at 370420 nm and it is a dis
tinguishing violet color, the pyrene moiety is considered to be
one of the most beneficial assembly moieties for the construc-
tion of luorogenic chemsensors thatare frequently used for

applications. been
extensively used in many applications as fluorescent probe:
e Giresont e =[Ot ke ey B

hich are less important th ¢, are adaptabl
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ABSTRACT

Arepid
technique associated with Z-N-(benzo(d)iiazol-2:y)N N-dimethylommimidamide BTDF as new
chelating agent is described. Yelow colored complex of Pd (1) with BTDF i formed in Briton-

an absorption at ~384 nm and follw Beer's law in the range of concentration between 0.5-18.0 pg
mI* ofPd (1) with absorbance of 3,62 x 10L molcm" and it of etection (LOD) of P 1) 0.07
pgmi™
condiions o he extiacton and quantcaton of aledium o, Deniy functonal heory (OFT)
Have also been employed to compute the influence of the cation on theoretca parameters of P
complees. P favor

- N ugh
i gensone [t bt £ i Was estmated fo cetect the impact

over

ann anions. The examined method hes successfully demonsirated the quantiicaton of Pl in
natural and spiked water samples.

Keywords: Pallagium ion, DFT.
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Novel five nanosized mono- and homobi-nuclear complexes of 4-(2,4dihydrony 5 formylphen1-y1azo} .

Sulfhisole 320

eveloping new Hol was

Anticances activiy prepared by coupling the diazonium salt of 2(p-aminobenzencsulfonamido)thiazole with 2.4-dihydrox

Nansined complescs

DNA binding modes thesized

ybenzaldehyde in order to integrae the bio-ffectiveness of both

20 group and sulfonamide part in the syn

their bo-activites, HyL  Co, Ni, Mn and Zn

p
that Hal coordinated with divalent metal ions of copper, cobelt and nickel in a monobasic bidentate mode
d

and Neatom of thiazole ring. Al metal complexes had  tetrahedral geometry around the metal centrs. XRD.

range of all complexs partile. UV-Vis spectr and viscosity techniques revealed that Hol. and complexes ex-
hibited groove binding mode nteractons with DNA. Anticancer eficiency of the ligand and complexs ere.
examined against breast carcinoma cells (MCE-7) and human liver carcinoma cels (HepG-2) Co(i) and Za(Il

cancer therapy.

1. Introduction

Bi and multi-nuclear metal chelates have received a great atention
due to their unique spectral and magnetic properties as well as their
great biological applications [1,2]. Also, the deoxyribonucleic acid
(DNA) interaction with these small chelates is an excellent field of in-
terest for chemists and biologists [3,4]. The interactions between
transition metal complexes and nucleic acids have received extra-
ordinary attentiveness. This is attributed to their significance in the

than platinum, For synthesizing inexpensive complexcs, metalsof the

series such as zinc, copper, nickel, cobalt, and manga-

h are widely biologically applicable metals indiffrent bio-

molecules with important physological actvities [9,10], have been
ported.

Based on all these facts, the main aims of this work involve the

synthesis, structural i o g and DNA

binding affinity studies of five nanosized mono- and homobi-nuclear

complexes of bivalent copper, e ‘manganese and zine fons
from

development of for medicine and biotechnology [5,6].
Furthermore, many inorganic scientits are interested in designing
more efficient, site-precise, less toxic less expensive, and preferably
non-covalently bound anticancer agents [7,8). In this task, a novel
approach is appeared involve designing other metal complexes rather

derived
prospective therapeutic uses as anticancer drugs in the future studies
The active coordination centers in the current azo dye will be in-
vestigated and the geometric arrangement around the metal centers
will be inspected. The erystalline nature and the size of complexes

snatural abundance, chemisiry coordinating abilty
Recently, the use of nitrogen containing  for a trace metal ion and promising application in

heterocyclic derivatives in biological processes has  industry'. The synthesis of platinum pyrimidine has Camespondlig SLESES DSt of Chemictry, "‘“)"Y of AppllelEen el BN USITErty, Makdal Sauil Anbia
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Evaluation of the Catalytic Activities of Some Synthesized Divalent
and Trivalent Metal Compl. and Their Inhibition Efficiencies
for the Corrosion of Mild Steel in Sulfuric Acid Medium

Khadiga M. Takroni' - Hoda A. El-Ghamry - Ahmed Fawzy'?
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Study of the Electrochemical Behavior of Melatonin on
Abstract
‘The divalent copper, cobalt, nickel and cadmium in addition to th trvalent ron complexes of the ligand named (E)-1-((4.6-
-2-0l were synthesized by the reaction of the ligand with different metal
chlorides, The Siructures and geometry of the metal chelates have been successfully deduced applying various analytical and
spectroscopic tools such as elemental analysis, molar conductance, TGA, magnetic moment measurements, IR, 'H-NMR,
El-mass and UV-Vis spectral studies. The X-ray single crystal structure of the ligand has been also discussed. Spectral
studies and analytical lts ted the monobasic of the | d the metal ion centers via
deprotonated phenolic OH and imine nitrogen. In the case of Cu(II) complex, the pyrimidine nitrogen took part in coordi-
nation to the Cu center. The results ensured the monometallic character of the chelates having 1:2 (M:L) ratio for copper,
cobalt and nickel and 1:1 (M:L) ration for iron and cadmium complexes. The molar conductance data ensured that all the
‘metal complexes are non-electrolytic type of complexes. All have been proved to h ihedral geometry.
The antimicrobial activities of the synthesized metal chelates were evaluated against different bacterial and fungal strains.
The synthesized ligand and its complexes were also examined as inhibitors for the corrosion of mild steel in 1.0 M H,SO,
at 25 °C using various techniques. The experimental outcomes indicated that the inhibition efficiencies of the tested com-
pounds increased as their concentrations increase. The obtained inhibition efficiencies were interpreted on the basis of strong
adsorption of the inhibitor molecules on the surface of mild steel and composing good protection films. The adsorption was
found to obey Langmuir adsorption isotherm. The results achieved from all applied techniques are obviously compatible.

Different Electrodes in Aqueous Solution

G. I. Mohammed', 4.L.Saber"*"

! Department of Chemistry, Faculty of Applied Science, Umm Al-Qura University, P.O. Box
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The extensive usefulness of pyrimidine-based compounds
is fundamentally due to their implementations in alternative
fields such as pharmaceutical, agrochemical, and phytosani-
tary industries [1, 2]. Recently, there is a great interest in the
synthesis of pyrimidine metal complexes due to biological
activity including antiviral, antimalarial, antibacterial and
antitumor activities [3]. Moreover, numerous number of
therapeutics dependent on luminescent heterocyclic metal
chelates with interesting charact ics has illustrated in
Chemistry Deparment, Faaly of Applied Scicace, U literature, and related complexes may be used in the area of
AL-Qura University, Mecca, Saudi Arabia ‘materials science as optical material preparations [4]. Even-
Chemisry Deparmen, Facaly f S, Taa Univesiy, 4l sueh compounds may bealso employedassignificant
“Tunta, Egypt design for bioinorganic systems, such as metalloproteins,
photosensitizers and catalysts [5]. Schiff base metal com-
plexes, as a class of inorganic compounds, are classified as

Electronic supplementary material The online version of this
article (hitps://doi.org/10.1007/510904-019-01153-9) contains
ppl . which

The electrochemical investigation of melatonin was researched utilizing cyclic, linear sweep

0 Hoda A. El-Ghamry

helghanrymo@yahoo.com voltammetry at a glassy carbon (GC), gold (Au) and platinum (Pt) terminals. The aim of this

work was to study the behavior of melatonin at different electrodes. The cyclic voltammetry

(CVs) of melatonin (1.0 x10™ mol L™') were critically investigated at various sweep rate (10-
Chemisiy Department, Faculy of Scince, Assiut

University, Assiut, Egypt 1000 mV/s) at GCE, AuE and PtE in B-R buffer solution of pH 7. The repeatability,

Publised oline: 16 Aprl 2019 4 springer

pPia | alee. Glailbalg pldji  duaunil pglall ads, (y=odadl Saudl




Bisht et al. J Pure Appl Microbiol, 13(3), 1611-1617 | September 2019
Article 5750 | https://doi.org/10.22207/IPAM.13.3 34

Print ISSN: 0973-7510; E-ISSN: 2581-690X

JPAM

RESEARCH ARTICLE OPEN ACCESS

Natural Products in Drug Discovery: Antibacterial
and Antifungal Activity of Essential Oil of Compound
Isolated from Senecio royleanus

Chandra Mohan Singh Bisht?, S.M. Shakeel Iqubal?* ), Aejaz A. Khan?,

Tasneem Mohammed?(, Areej Dawoud?, Mohammed Gamal**(, S.K. Singh®
and Basim H. Asghar®

*Department of Applied Science, IIMT College of Engineering, Greater Noida - 201 301, India. *Department
of General Science (Chemistry), Ibn Sina National College, Jeddah, Saudi Arabia. *Pharmaceutical Chemistry
Department, Faculty of Pharmacy, Jouf University, Skaka 2014, Kingdom of Saudi Arabia. ‘Pharmaceutical Analytical
Chemistry Department, Faculty of Pharmacy, Beni-Suef University, AlshaheedShehata Ahmed Hegazy St., 62574
Beni-Suef, Egypt. “Department of Chemistry, GGV (Central University), Bilaspur, Chhattisgarh - 495 009, India.
“Department of Chemistry, Faculty of Science, Umm Al-Qura, University, Makkah, Saudi Arabia.

Abstract

Natural products are an excellent source of therapeutic products which has led to the discovery of
‘many important drugs that play an important role in the treatment of various human diseases. In
this current study two compounds has been isolated from Senecio royleanus DC. (Asteraceae) were
undertaken for antibacterial and antifungal activity against five bacterial and fungal pathogens. The
compounds isolated from Senecio royleanus, viz; 1,10p-epoxy 6-oxo-furanoeremophilan and 1,
10-epoxy-furanoeremophilan displayed a very important role against all bacterial and fungal strains.

tumefaciens (13 mm). While it showed maximum fungal activity against Fusarium oxysporum (15
‘mm). 1p,10-Epoxy-furanoeremophilan was found inactive in antibacterial activity against Escherichia
coli, and showed maximum zone of inhibition against bacterial strain of Bacillus subtlis (12 mm) . It

howed 12 mm ' ivity. The showet
i i 201> 10 mm), were further tested ini b
and minimum bactericidal at diff
Keyword: I ibacterial activity
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Removal of toxic tellurium (IV) compounds via bioreduction using
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important due to the increasing employment oftellururn n several in-
dustries. Additonall removal

atrace  of toxic tellurite from polluted areas to address serious pollution prob-
amounts in s crust (1] It exists in forms,in- lems, Therefore, of a biochemical reduction method
cluding the nontoxic, elemental state (Te”), telluride (Te?~), and as  for txic telluite for environmental clean-up purposes is of nterest.
the oxyanions tellurite (Te03 ) and tellurate (Te07 ), which are toxic bacte-

fora variety ofife forms 23], In humans, tellurium is one of the most
abundant trace elements in bone. Iti a ritcal element utilized in en-
ergy and defence applications [4]. Tellurium compounds have several

tivites [11]. However, antibiotis are chemical substances that are for-
eign to the human body: hence, the body eliminates them through

applications in the manufacture of ceramics, glas, semiconductors,
etals 3],

which may

duced by
rium (Te?) [5]. Tellurium oxyanions have also been investigated as many
potential antibacterial agents 6,7]. Tellurite (Te03 ") is highly toxic  wastewater effluent and industrial wastes and processes [12,13]. The

tive, inactive, or toxi Antibioti the
et

presence of such chemicals, which contain complex organic com-
" af-

ducing agent 24, by living cells [9] or by some bacteria [10]. The re- et the ecosystem and human health and have toxic impacts on the
duction of impacts d 4

soil, water ind organisms, Therefore, they
d

to Te'is

Iitpsdoiorg/10.1016molig2019.111435
0167-7322/0 2019 Esever . All ights reserve.

Emall adeses: asaad138y3hoo.com,afsayedBuquedusa

polutant [13], There has been increasing
concern for the removal of these compounds to protect the human
health and the environment [14]. Several well-known methods or

Heliyon

ELSEVIER

iy Pyrimidyl formamidine

Revised:
1 March 2019

Cite as: Afa Y. Khomi,

g palladium(II) complex as a
w-woon  Nanocatalyst for aqueous
menine — Suzuki-Miyaura coupling

palladium(D) complex as &
nanocatlyst for aqueous

Py

Heliyon 5 (2019) e01367.
doi: 10,1016 heliyon 2019,

Afaf Y. Khormi®, Thoraya. A. Farghaly ", Mohamed R. Shaaban "

<1367

*Department of Chenmistrs, Facury of Applied Science, Unm AL-Qura Universvy, Makkah Almdaranah, Saudi

L) artia

e " Department of Chemistr, Faculy of Science, Cairo Universi, Gza 12613, Egypr

omesponding author.

Fomail addres: rabiemohamed @ hotavilcom (MR, Shaaban).

Abstract

O be phoshenet 4 e nallad pl
have been achieved. The molecular structure of novel palladium complex have been
confirmed using spectroscopic methods of analysis as well as  physical
characterizations. The synthesized complex has been used as a catalyst for
microwave assisted aqueous Suzuki-Miyaura Cross-coupling (SMC) of aryl
bromides with acid. The fc -based  Pd(Il)-complex
exhibited excellent catalytic activity to obtain biaryls using mild reaction conditions.

Keyword: Organic chemistry

1. Introduction

Cross-coupling reactions with trans I-catalysts are useful syn-
thetic process for C-C bonds formation [1, 2, 3]. The Suzuki-Miyaura cross-coupling
(SMC) [4], has become charming standard procedure for the synthesis of biaryls,
which ried spectrum of i i ing from i

to materials science [5]. Traditionally. palladium intermediates were stabilized by us-
ing phosphine ligands [6]. The air-susceptibility of these kinds of ligands, however,

Hipsidotorg 1010165 heliyon 2019.01367
2405-$440/2 2019 The Authors. Published by Elevier Lid. This is an open ccess st underthe CC BY liense
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z
&

Open Access Article. Published on 27 June 2019. Downloaded on

3.0 Unported Licence.

'

“This articte i licensed under a Creative Con

ROVAL SOCETY
OF CHEMSTRY

RSC Advances

View Article Online

Joumal | View sue

A facile methodology using quantum dot multiplex
labels for tracking co-transfectiont
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Jessica A. Kretzmann, @2 RuiLu Feng,” Alaa M. Munshi,? Diwei Ho,? Anna M. Ranieri,®
Massimiliano Massi, @° Martin Saunders,® Marck Norret? K. Swaminathan lyer @ *
and Cameron W. Evans @**

Advances in the fied of genome engineering derand the development of effcient non-viral ransfection
agents capable of delvering multle distinct nuclic acds efficiently to cels (co-tansfection. However,
current delvery methods result in lower co-transfection efficency than single plasmid transfections, and
the eficiency decreases further with increasing numbers of plasmids. The development of a high-
throughput methodology is required for the validation of co-transfection platforms to. faciliate
independent tracking of not only the multiple DNA plasmids during transfection but aso the locasation of
transfection agents. This s pivotal o determine the bottienecks in achieving high transfection efficiencies

the cell this
can be achieved using a facile methodology in which quantum dots (D) are used o label two diferent
plasmid DNA assemblies that are delivered to cells simultaneously using a dendronised polymer system.
Multspectra confocalimaging can be wellas the expressed
fluorescent reporter  proteins to determine whether co-transfection diffcues. result from poor
itermalsation o the inabilty of DNA to escape from polypleres. The restits demonstrate the wilty of tis
facile approach to label polypleses without interfering with gene expression. and enable high-throughput
rclifsc-avances screening of transfection reagents for achieving optimal co- ransfection

Received 10th May 2019
Accepted 15th June 2019

DO 101039/c9ra035180

has shown that polyplexes are internalised via endocytosis with
traficking through the endolysosomal pathway,* which results
in a low efficiency with which pDNA escapes from endosomal
material into cell therapies.' In contrast A separate study established that transgene
toviral transduction, which is associated with severe toxcityand  expression does not necessarily require cell division to trans-
immunogenicity problems? nonwiral transfection employs to the nuclei” Theref 3

Introduction

nanopartcles which are then taken up by cels via endocytosis  polyplex decomposition may all be aterimiting in the process of
However, non-viral transfection remains a relatively poorly ~successful transfection.”

understood route, prone to failure and low transfection effi-
ciency." Non-viral delivery materials can be divided into two main
groups: those that use lipids to form liposomes (lipoplexes), and
those that use synthetic polymers (polyplexes).’ Previous work

“Schaolof Molcuar cience, The Universiy of Western ustala, 35 Stlin 5y
Crawiey, Wa_ 6009, Austrli. Email: swaminathayer@ui.edas; cameron
eans@usacdia
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‘Centre for Micoscopy, Characteisation and Analyss, Th Universiy of Western
ustrali, 35 Stiling Hy, Gawiey, WA 6005, Austalia

+ Blectonic supplementary information (ESY) avalble; Decaiedchemical
synthesis, QD characterisaion.See DOL: 1010393351 5¢

Taif Road,

555, Meces, Makbah Province, Saudi Arabia,

‘The advent of genomic editing tools such as CRISPRICass,
which is usually delivered as a mixture of PDNA components,
has drawn attention to the ineffciency of non-vral transfection,
particularly because such. platforms require the delivery and
expression of multiple plasmids simultaneously* Questions
addressing bottlenecks in plasmid cotransfection, whether of
imilar or different ize, are important for this reason, and have
been overlooked. For transfection agents with only moderate efi-
ciency, the likelihood of transfecting a given cell with muliple
different plasmids simultancously s low, and in previous studies
this has necessitated the use of cell sorting to select for specific
cellular populations.** Consequently, identiying limiting steps
dimp i

of the transfection process are paramount if successful non-viral
delivery of genetic therapies is to be realised, and the technology
progressed towards a clinical setting.
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A facile access to novel bis-{indoline-2,3-dione) w
dibromopropane. The utility of the versatile his-(indoline-
building blocks using condensation with hydrazine derivative

of bis-thiazoles and bis-thiazol-4(5H)

achieved via reactions of isatin with 13-
dione) in the design of new multifunctional
5 was demonstrated. Moreover, a new series

by the reaction of bis

ative with various derivatives of hydrazonoyl halides. The calculations derived from X-ray diffraction

patterns indi

ted the nanosize of the newly designed compounds. The spectral data of the formed com-

pounds were established their structures. Also, the cytotoxic activity of the produced derivatives was
screened against line MCF-7 (breast cancer cell). It was found that four derivatives from nine investigated
compounds showed activity more potent than the standard drug used by 20 times in some cases.

J. Heterocycic Chem. 56, 391 (2019),

TRODUCTION

The prominence of substtuted thiazoles in the
biochemistry is exceedingly known. Thiazole derivarives
display abroad spectrum of inhibitory activities covering
antimicrobial (1], anti-inflammatory (2], antitumor [3],
antitubercular [4] and antiviral activties (], and also
enzymes and human platelet ageregation inhibitors [6].
Bisheterocyclic ring systems have a special role in
different implementation fields as electrical materials [7),
chelating agents, and metal ligands [8]. They also
manifest different  biological  activities  having
tberculostatic, antibacterial, plant growth regulative,
and fungicidal properties [9]. Several literature. reports
[10-12] proved that compounds bearing more than one
thiazole ring unit exhibit good biological activitis. For
example, myxothiazol (Fig. 1) which is the mitochondial
cytochrome bel complex inhibitor, and bleomycin is an
antitumor agent, containing 2.4"bis-hiazole ~system.
Thiazol ring was synthesized via several methods the
common one is the reaction of thiosemicarbazone with
haloketone  compounds ~ [13,14]. ~ Thiosemicarbazone
derivatives have been reporied as anitumor [15,16],
antiviral [17),  antibacterial [18], antimalarial [19),

antifungal [20], anti-inflammatory [21], and anti-HIV
activities [22]. Furthermore, certain thiosemicarbazones
showed aninhibition of herpessimplex vius infection
in vitro [23], and alsn they were active inhibitors of
in vivo  herp s genital infection
Moreover, the buolog_ucal and pharmacological properties
of isatin and its derivatives have led to extensive use of
these compounds as ke intermediates in organic
synthesis [25]. Isatin is a core constituent of many
alkaloids [26] and drugs [27] as well as dyes [28].
pesticides, and analytical reagents. From all the carlier
findings, we were interested here in to design new bis-
heterocyclic compounds having indoline deri
(isatins) and/or bis-thiazoles in  nanometer
rapid re-precipitation method [29-31] and investigate
their antitumor activity. This is due to nanoparticles are
emerging materials that have broad range of applications
and notable characteristics different from those of bulk
materials. They often have specific optical and electronic
properties and chemical reactivity [3233]. In addition,
the compounds in nanosize have potent biological
activities and less toxicity than bulk derivatives due to it
can penetrate the DNA and the cell membrane easily
3435

© 2018 Wiley Periodicals,Inc.
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Novel 1,3,4-Thiadiazolethiosemicarbazones Derivatives and Their
Divalent Cobalt-Complexes: Synthesis, Characterization and Their
Efficiencies for Acidic Corrosion Inhibition of Carbon Steel
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Abstract

“Two newly synthesized ligands based n 13,44
tion of 2,3-disubstituted-5-

olethiosemicarbazone have been isolated by the condensation reac-

cetyl-1,3 4-thiadiazole d in acidic medium in addition to their

wit
Co(Il) chelates. The synthesized cobalt chelates that have been obtained by the reaction of each ligand with cobalt acetate
were confirmed to have the formulae [(LM)Co(OAC)(H,0);]H,0 (LM-Co) and [(LN)Co(OAC)(H,0),]0.5CH;OH (LN~
Co); where LM and LN are 1,3,4-thiadiazolethiosemicarbazone ligands with methyl and nitro substituents, respectively.

Comparis
tridentate connecting to the cobalt ion through N atoms of both azomethine group and th
tonated SH group as well. The

n of the IR spectrum of each ligand with that of its cobalt complex implied that both ligands acted as monobasic
azole ring and § atom of depro-
geometrical structures. The synthesized

have been proved to

compounds were studied as corrosion inhibitors for carbon steel in molar hydrochloric acid solution using several chemical
and electrochemical techniques. The investigational outcomes displayed that the inhibition efficiencies of the examined

compounds were found to augment as the concentrations of such compounds raised. At comparabl

the inhibition efficiency was a little increased following the order: LM > LM-Co > LN>LN-Co. The acquired high inhibi-
tion efficiencies of the explored compounds were ascribed to the potent adsorption of the molecules on the steel surface and
construction of adherent layers. Such adsorption was found to accord with Langmuir adsorption isotherm. There is a good
correlation in the results obtained from the different measurements used.

Keywords Thiadiazoles - Thiosemicarbazone - Cobalt chelates - Acidic corrosion - Inhibition

1 Introduction

Heterocyclic ligands with more than one hetero-atom as
sulfur and nitrogen are versatile multi-donor in coordina-
tion chemistry [1-3], among them, polyfunctional electron

54 Hoda A. E1-Ghamry rich-1.3,d-thiadiazoles. In the last two decades, ligands car-
helghamrymo @yaloo com rying thiadiazole moiety revealed a considerable number
oty Dyt oy o s, U of publications concerned with the preparation, structural
Al-Qura University, Mkkah, Saudi A elucidation and implementations of metal complexes of this
+ v L type of ligands [4-7]. As for instance, copper and nickel
Group, King Fahad Medical Rescarch Cener, King complexes based on | ole ligands display potent
Abdulaziz Universty Jeddah, Saudi Arabia antimicrobial activity and were found to be able to protect
¥ Chemistry Depanmem Faculty of Science, Tanta University, Gt o i VG s il O
Tanta, By 1t was stated [10-12] that thiadiazole ring itself was
4 Chemisty D,p,n,,m_ Facultyof Science, Cairo Universiy, used for steel corrosion protection and showed a high effi-
Giza, Egypt ciency in different acidic media, while, the application of
3 Chemisry DOSTPRL I of Scicue, Assut their complexes in the area of corrosion inhibition is limited
Universty, Assiu, Egypt [2]. Researchers are paying much attention to the search for
Published onine: 05 September 2019 @ springer
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Abstract: Background: Several biologically active indole alkaloids have been isolated from marine
organisms over he previous fe years. Many scientists intresed in synthesis of the marine azepno-

wide range of i

Objective: We interested herein to synthesize  new series of some analogues of new naturally occur-

ARTICLEHISTORY
Method: A novel series of [1.24

-blindoles, Marine natural product

Tt LT Cand D analogues, Were synthesized via the reaction of 3-hydrazonoindolin-2-one. with hydrzaonoyl

21
A Do 01

chlorides in basic medium

Do
W3rTasssrsisairzaneze

Results: The spectral data of the products proved their stucture. All new derivatives were fested

against two carcinoma cell lines ((A-549 & HepG2)) in comparison with the well-known anticancer
standand drug (cisplatin) and two derivatives from the tested compounds showed activity more potent

than the reference drug.

Conelusion: We succeeded in synthesis of new antitumor active azepinoindole alkaloids.

Keywords: Hydrazonoy! halides, isatin, [1,2,4,5]tetrazepino]6,7-BJindoles, Hyrtioreticuline, antitumor agents, SAR study.

1.INTRODUCTION

Marine living beings are a source of exceptional bioac-
tive molecules and antitumor compounds. Several biologi-
cally active indole alkaloids have been isolated from marine
organisms over the previous few years [1-4]. Azepinoindoles
have been isolated from varied natural sources (Fig. 1). This
set of alkaloids compriscs of aurantioclavine, which ws

extracted from the fungus Penicillium aurantiovirens [5],
clavicipiic acid from the fungus Claviceps fusiformis [6].
the diastercomeric alkaloids hyrtioreticuline C and D from
the marine sponge Hyrtios reticulatus [7), and fargesine

*Address correspondence o tese authorsat the Appled Organic Chemisiy
Department, National Research Centre, Dok, Giza, Egypt;

E-mail: mradwan@yahoo.com; and Department of Chemistry, Faculy of
Science, Cairo Universiy, Giza, 12613, Egypt.  Tel: 00201006745618;
E-mail: thoraya-{@hotmail com

from the roots and stems of Evodia fargesii [8]. Furthermore,
cimilrypazepine was recognized in the roots and rhizomes of
black cohosh (Cimicifuga racemosa) [9]. This forms the
basis for the intention of the synthesis of the marine azepino-
indole alkaloids. Here, we describe a direct procedure for the
effective synthesis of small tricyclic compounds. Biological
evaluation of the novel synthesized derivatives indicated
their kinase inhibitory activities and revealed promising se-
lectivity profiles against two kinase targets (A-549 &
HepG2). Guided by the above descriptions, and in the
extension of our earlie effort i the direction of the synthesis
of indole alkaloid derivatives [10-12], and bioactive com-
pounds [13-20], we report here a convenient synthesis of
some analogues of new naturally occurring azepinoindole
alkaloids.
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Abstract: A novel series of pyrazolo[1 5-alpyrimidine ring systems containing phenylsulfonyl
moiety have been synthesized via the reaction of 2-(phenylsulfonyl)-1-(4-(phenylsulfonyl)
1A 14 iy i

propenone and 14 1-one each with various
substituted aminoazopyrazole derivatives in one pot reaction strategy. The proposed structure as
well as the mechanism of their reactions were discussed and proved with all possible spectral data.
The res
derivatives showed activity exceeding the activity of reference drug. Contrary to expectations, we
found that derivati p tall bacteria and fungi

used than those contain two sulfone groups.

lts of antimicrobial activities of the new sulfone derivatives revealed that several

Keywords: ial activity; p i inopy
activity relationship (SAR)

microwaves; structure-

1. Introduction

Pyrazolo[1,5-a]pyrimidine is known to be purine analog that has protruded a vital building
block for pharmacetical drugs. It has severa potent biologialimplementaions as antischistosomal

in purine bio-ch sedative and 1), AMP
phosphodiesterase inhibitors [2], anxmlync 3], benzodiazepine receptor ligands [4], KDR (kinase
insert domain receptor) kinase inhibitors [5], HMG-CoA (3-hydroxy-3-methyl-glutaryl-coenzyme A
reductase) reductase inhibitors [6), COX-1 (cyclooxy 1),COX-2  (cyclooxy selective
inhibitors [7), HCV (hepatitis C virus) inhibitors [8], serotonin 5-HT6 (5-hydroxytryptamine) receptor
antagonists [9], PET (positron emission tomography) tumor imaging agents [10], kinase inhibitors
[11], CCR1 (C-C chemokine receptor type 1) antagonists [12], HIV (human immunodeficiency
viruses) reverse transcriptase inhibitors [13], and antifungal and antimalarial activities [14]. Many
marketed drugs have pyrazolo[1 5-a]pyrimidine nucleus such as indiplon, zaleplon, dorsomorphin,
dinaciclib, anagliptin, pyrazophos, lorediplon, and ocinaplon [15] are showed in Figure 1. Another
important scaffold is benzene-sulfone moiety which present in several important pharmaceutical and
agrochemical molecules due to their distinctive structural and electronic features. As for instance,
molecules used as gamma-secretase inhibitors (I) [16], in migraine and prostate cancer, or as the
herbicides mesotrione and cafenstrole, all feature aryl sulfone units [17] (Figure 1). Due to the specific
physical and chemical properties as wel as the biological activities of azobenzene dyes, they have
found wi inth 3 y, food, and analytical

), 24, 4009; doic10. www.mdpi.comfjournal/molecules
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Abstract
A new series of metal ion from a triazole-Schiff base was
and fully characterized. The tridentate mode of coordination was the only mode of
bonding in a 1:1 (M:L) molar ratio. Octahedral geometry was the only structural
form for all chelating . This geometry was established based on
UV-Vis, magnetic moments and ESR studies. The nanometer feature for all com-
plexes was extracted from SEM images and XRD data. CV electrochemical study
over Fe(IIT) and Mn(II) complexes (examples) displayed a i, /i, , ratio over 1, which
points to irreversible electrode couples. TGA and kinetic parameters reflect a best
view about the thermal stability of all tested compounds. Molecular modeling was
achieved lhrough an advanced program, to optimize the structural forms and esti-
mate si i All features from all i studies
orient us towards the best compounds serving in the intended catalytic application.
Proceeding from this, Fe(IIT) and Mn(II) complexes were chosen for their hetero-
geneous catalytic application, as they can be used without treatment. Moreover,
amounts from such complexes were ignited in open air (calcinations) to produce
their corresponding oxides, Fe,O; and MnO,. The synthesized oxides were fully
analyzed to establish their chemical formula, as well as extract their morphological
characters, which are the main players in the catalytic field. The surface characteris
tic and particulate sizes show promise in a catalytic role compared to other similar
purchased oxides. The original complexes and their synthesized oxides were utilized
separately to synthesize biodiesel from waste oils through heterogenous catalytic
process. This process was conducted through a comparative study with other refer-
enced methods. The catalytic role of prepared oxides was clearly observed whenever
their original complexes did not display catalytic features as desired. Moreover, this
ive study was prolonged versus oxides (Fe,0; and MnO,) and
the differentiation based on reaction yields after verification of physical features.

Electronic supplementary material The online version of this article (https://doi.ore/10.1007/51116
4-018-03714-y) contains supplementary material, which is available to authorized users.
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Keywords New nanometer Cufl)-benzohydrazide complexes were synthesized and characterized. Mono negaive tlza
Nancmeter ol compleses denat o i e gl popsdfo l ondatin s, Vol st forns were
DF/BAYP blished XRD and TEM studies
Aot inflammat

mspla,m a nanometer size for crystalline compounds. TGA analyss of new complexes showed low thermal
stabliy due 10 the presence of crystl water molecules. Kineti parameters were calculted using two com:
paratve methods for aserton. ESR study was performed on three chosen complees to estimate essental

i Ap—

method was used for optimizing all sructures to giv the best arrangement for atoms. Essential indexes were

extacted rom log fles as well as other indexes viere computed based on frontierenergy gaps. Potential teos
1 Essential

V1 and 4HIL p

, respectvely). HoL*

Such potential

atitude in futue experimentation

1. Introduction

Hydrazides and derivativs are well known to display a great range.
of biological actiities, including antifungal, antimycobacterial, =
B sy ok o

mlmber
of ranston metl. Indeed, great number hydrezidecomplres have
been synd\lslzsi and inspected [2-4]. Several compounds of \hn dass

reported by L. Ruiz and co-workers, are advised for their clinical trials
as antitumor drugs [12,13]. For instance, the influence of Cu(l) com:
plexes containing hydrazide ligands on the growth of tumor cels has
been evaluated. Recently, Bortoloto et al. reported that under UV-light
exposure, this type of complexes promote DNA cleavage actvity [14].
Certainy, these results show distinctly that termary Cu(ll) complexes
with hydrazides are very promising as anticancer agents. Aiming to
continue our research on bio-active promising compounds (15,161, we

61
et e S oy
complexes i cancer chemotherapy (7]. A considerable number of Cu
() complees containing N,N-donors ligands have been prepared and
applied as synthetic nucleases, after reporting that [Cu(phen),]*
‘complex have the ailiy o cleave DNA [8]. Furthermore,several Cull)
complexes have been depicted to inhibit tumoral cel growth [9-11],
Touching the clinical advantage of these complexes, two of them

Email addres: n elmetyaly00@yahoo.com (NM. ElMetwaly).

itps:/doLorg/10.1016/ msee 2018.11.034

novelseres for Cu
() complexes involving hydrazide ligands. A fll characterization will
be in concem applying analytical, spectral and theoretical tools. CT-
'DNA binding study will b tested over ligand derivativs. The biological
investigation will focus on computational referenced method in drug
designing (Docking process).
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Synthesis, Characterization for New Nanometric VO(Il)-Thioacetanilide
Complexes by, Spectral, Thermal, Molecular Computations and DNA
Interaction Study Beside Promising Antitumor Activity
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Abstract

A novel series, of thioacetanilide derivatives (4a-c), was synthesized and fully characterized. Their corresponding VO(II)
complexes, were prepared and inspected by all analytical, spectral and computational techniques. From IR spectral analysis,
polydentat mode of bonding, was proposedforall organi lgands twrds twocenral atoms. The octahedial arangement
configuration, for based on; UV-Vis, ESR and magnetic TGA and DTA analysis,
built a good assertion on the presence of solvent molecules, attached with the complex particles. The molecular modeling
technique, excreted the best structural forms for all tested compounds. Moreover, essential computational parameters were
estimated, to verify the molecular formulac. Molecular docking study, was concerning with the inhibition feature against
375 and 3gew proteins, belonging to breast and liver cancer cells, respectively. The computed parameters introduced a
promising activity for some tested derivatives. Furthermore, the experimental antitumor screening for VO(II) complexes,
versus HepG-2 and MCF-7 cell lines, displayed superiority for [(VO),(S0,),(AETA)(H,0),]3H,0 complex in comparing
to cisplatin (standard drug). As well as, the genotoxicity results, coincide excellently with antitumor resul.
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Synthesis and characterization for novel Cu(ll)-thiazole complexes-

Keywords Vanadyl complexes - Thioacetanilides - DNA binding - Genotoxicity - Docking - Antitumor activity

1 Introduction

Vanadium compounds, hiely VO(ID coordiaion cher-
have attracted agreat attention for several substanial
reasons in recent years specially in the designing of long-act-
ing drugs in metabolism [1]. Research solicitude in VO(II)
compounds originates from its utility in various industrial
and biological applications such as insulin mimetic [2],
antitumor, antioxidant, spermicidal, antimicrobial and DNA

Electronicsupplementary materal The oline version of this
atile (htps/doi.org/10.1007/s1090:4-019-01124-0)containg
u X

binding [3]. The animated role of vanadium in diverse bio-
Togical and chemical systems has stimulated the progress
of chemistry of vanadium compounds. The coordination
number, geometry, and biological efficacy of VO(II) are
extremely ligand dependent. Also, it is well known that
VO?* s less toxic than the vanadate ion (VO, ). Duc o all
these unique characteristics, the VO>* complexes display
potential therapeutic uses [4]. The authentic factor in the
leverage of anti-cancer reagents is their capabiliy to interact
with the DNA of the cancer cell which probibit the cell divi-
sion until it dies [5, 6]. Furthermore, arylhydrazone deriva-
tives have been vastly applied as a building block in various
antitumor agents especially in presence of both acceptors
f hydrogen as well as flexible skeleton [7]. Most

52 Nashwa El-Metvaly
n_elmetwaly0@yahoo.com

Chemistry Department, Faculty of Applied Science, Umm
AL-Qura University, Makkah, Saudi Arabia

2 Chemistry Department Faculty of Science, Mansoura
University, Mansoura, Egypt

Chemistry Delmlmem Facultyof Science, Tanta Uriversit,
Tanta, Egy,

Published online: 11 March 2019

of the antitumor hydrazone derivatives have been spotied
through motivating apoptosis in diversified carcinogenic
cells 8, 9. In addition, cancer remains one of the farthest
current reasons for death in the worldwide. In spite of fast
changes i the cancer therapy and the widespread research,
nevertheless there is  rising indigence for novel therapeutic
agents 10, 11]. Discovery of unprecedented chemotherapeu-
tic agents are of significant importance due to the substantial
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Received in revised form and mn!nrm.ﬂmnal study. The binuclear feature (2M:1L), was proposed for all mmplms through

Pkt mono:etive etra-dentate chelation mode in octahedral o suare-plner geomety. The ormulae of
FE L o chosen compounds, were confirmed by, HNMR and mass spectal analyss. The ideal distrbution for

atomic-skeletons, was performed utlizing Gaussian09 software, to confirm the bonding mode. Also,

substantial parameters were extracted from output-fies (log &chk), beside others calculated based on
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Jying MO module, the

Keywords:
Gull-thiazole complees
dage for

cro . The
Molecuar docking extracted docking-data, o superiority 5 promising efficency for Culll) mmvlexes as
DFTBILYP anticancer new comple
against three carcinoma celllines (HCT-116, MCF-7 & HepG-2) as well as healthy cellline (HSF). ICsp
Ui et il e e an Bt B -2 D
totest
used as a special bandage for cancerous wounds. The most lighted observation was, the effect of
released-pigmenting complex on colon cancer celline, wile the absence of any effct on healthy cel.
Also, the released-pigment, controlled the pH of cancerous wound, which s sgnificanly preferable.
© 2019 Elsevier BY. All rights reserved.

1. Introduction Helicobacter pylori and Mycobacterium tuberculosis [4], These thai-

sole compounds, have also good anti-cholinesterase, anti-cancer,

For many years, the heterocyclic compounds containing O, N, anti-analgesic, anti-inflammatory activites [5]. Transition metals

and  chemical have incorporated with numerous biological processes that are

applications [12]. They are widely applied as cosmetics, perfumes,  animated to life processes [6). Hence, they can coordinate with N-

food additves, pharmaceuticals, optical brighteners, laser and  or O-terminals from proteins in a assortment of models, and so,

fluorescent and dyes 3] Thiazole derivatives have enhanced anti-  play a peppy role biological system such as the utility and confor-

microbial  activities towards various pathogens including  mation of living macromolecules [7). Schiff bases involving imino

moieties (>C-N-) and their complexes have been exceedingly

reported to display a distinction of motivating biological effec-

+ Comesponding author. Degartment of Chemisry,Faulyof Applied Sciences,  iveness such as_ anti-inflammatory, antimicrobial, antifungal,
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Synthesis of novel VO (II)-thaizole complexes; spectral,
conformational characterization, MOE-docking and
genotoxicity
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" Department of chemisty, Faculty of

Applied Scences, Umm AL-Qura New VO (1I)thaizolyl hydrazine complexes were synthesized and character-
Universty, Makkah, Saudi Arabia ized by analytical, spectral and theoretical techniques. Bi-nuclear complexes
?Department of chemistry Faculty of ‘were suggested for all synthesizes upon neutral poly-dentate mode of bonding.
Science, Mansoura Universy, Mansour, N
Bt UV-Vis and EPR spectra, proposed two structural geometries s, square-planer
B AR and octahedral. TGA confirmed the contribution of solvent molecules through
Science, Tanta Universiy, Tanta, Egypt | physical and/or coordinate-bonding. XRD parameters calculated, displayed
outstanding nanometer-sizes for all nano-crystalline compounds, which suffer-
Correspondence

N . E- vy Depuiment | Ing light imperfetions, Also, SEM images showed, sphericalshape that
of chemisty, Faculty of Applied Scences, | observed for most topographic particulates. Conformational study esecuted
i A Qurs Universty MaKh, S| for ) new synthesizes, demonsirated their optimized structural-forms, Fur-
Email: n_elmetwaly00@yahoo.com thermore, important physical parameters were computed that predict essential
A characteristcs as, biologicl efcency: Preiiable parameters as softnss and
Do of Soemifc Resarch at U | €lectrophiliciy, point to priorty of VO (11)4d complex. Genotosic study, was
ALQura Universiy, Grant/Avard Num- | already examined, for all new synthesizes, against CT-DNA and displayed com-
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Docking Approach to Predict Inhibition Activity of New Pt(ll)
Complexes Against Kinase Protein and Human DNA: Full
Characterization, HF-FC Modeling and Genotoxicity
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Abstract

New series of Pi(1l)-azaindazole complexes, were synthesized and also characterized by, analytical, spectral and compu-
tational tools. All synthesized Pt(ll)-complexes, appeared as mononuclear with bi-dentate mode of bonding. Octahedral
arrangement as well as square-planer, were proposed geometries around platinum atoms in all complexes. The best atomic-
skeletons, were demonstrated by using Gaussian09 program. Applying MOE module (V. 2015), extensive molecular docking
process was executed upon all new synthesizes. This docking study was interested i kinase protein (3ce3) and health cell-
DNA (Sah), to predict the degree of cancer-inhibition and also the mode of interaction. A significant inhibition activity, was
clearly predicted with Pi(I)-4b and P(IT)-de complexes, against 3ce3 protein-receptors. While the absence of any significant
effect towards Sahr, which is favorable trend of therapeutic agent. Various backbone receptors (amino acids) were attacked
through H-bonding, from most tested inhibitors, especially of 3ce3 protein. DNA-degradation study, which executed in vitro,
displayed a complete degradation for DNA with most screened compounds except 4d and de derivatives. This feature points
to the promising antitumor activity of most synthesizes, especially the Pt(1l) complexes, as a predicted role of its complesxes,

Keywords Pi(II)-traiazene complexes - Docking against kinase protein - CT-DNA - HE-FC - B3LYP-FC

1 Introduction nephrotoxicity, emetogenesis, and ototoxicity [4], predeter-
mines the designing of new antitumor metal-based chemo-

1 | INTRODUCTION

e project TD: 17.SGL1.03. 0001 plete deterioration for DNA, by influence of most tested compounds. Moreover,

MOE-docking technique, was executed against receptors of Y-family DNA-
polymerase (4irk) and Key-Enzyme Linking-Metabolic Inflammation (4cy).
‘This docking study displayed the following ascending order; VO (11)-4c dirk >
VO (I1)4d eyt > VO (IN)dc, 4eyf > VO (IT)4b, 4cyf, based on scoring-energy
values. This study concluded with promising prediction of these complexes in
relation to DNA-polymerase as well as inflammation enzyme that compared
with known anti-inflammatory drug (meloxicam).

KEYWORDS
formational analyss, genotonicity, MOE-docking, p

Hydrazone compounds are primarily a Schiff-base group
of materials having a secondary amine proton including

Recently hydrazone derivatives display a key important
role in medicinal, organic and inorganic chemistry as a
result of their structural varieties, preparative accessibil-

a gorgeous family of derivatives in a variance of research
areas, such as chemical and biosensors, nonlinear optics,
and a variety of medical applications.**) Moreover,

‘The advancement of metallo-drugs and the inspection of
their action modes have attracted many inorganic chemis-
try scientists as a very important field of research, espe-
cially after the discovery of great antitumor efficiency of
atin in the 1960s [1]. In the cancer chemotherapy,
the most applied metal-based drugs were cisplatin and
its successors [2, 3]. The cisplatin altitude toxicity which
motivates serious side-effects, such as neurotoxicity,
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therapeutic agents. In addition to the toxicity of platinum
drugs problems, another limitation of their clnical efficency
is their ability to stimulate the resistance of the cells [5]
‘The resistance to cisplatin is mostly multi-factorial and can
be assigned to reduced accumulation of the drug, inacti-
vation of drugs trough interaction with sulfur and nitrogen
containing organic compounds, and alterations in the pro-
teins included in apoptosis [6]. Oxaliplatin and carboplatin
were the second generation of platinum-based drugs which
developed in order to get more antitumor activity, lower
toxic side effects, and increased solubility in comparison
with cisplatin [7]. The responsible interactions for Pt-based
drugs antitumor activity are the covalent binding to N7
atoms of guanine and/or intercalation of DNA cells with
the aromatic ligands [2]. The cancer cell death is generally
attributed to the resulting changes in the tertiary structure
of DNA through apoptosis [8]. Although these important
drawbacks, the firs-line chemotherapy for 12 diversified
neoplasms which exceeding 50% clinically used anticancer

ities structures and meaningful biological activities!!  hydrazones are well known to exhibit a great ability to

Appl Organometal e, 201565085, wileyonlinelibrarycomjournalanc © 2019 John W
it ot org/10.1002/ 20 095

oy e Sons, Ld. | 1of17
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Characterization of new Pt(IV)-thiazole complexes:
Analytical, spectral, molecular modeling and molecular
docking studies and applications in two opposing pathways
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Applied Scence, Umm A-Qura New thiazole derivatives were synthesized and fully characterized, then coordi-
University, Makkah, Saudi Arabia nated with PICL, salt. Also, the newly synthesized PH(IV) complexes were inves-
*Department of Chemisry, Faculy of tigated analytically (elemental and thermogravimetric analyses), spectrally’
Science, Mansoura Universiy, Mansours, | i . - o
2 (infrared, UV-visible, mass, "H NMR, *C NMR, X-ray diffraction) s well as
SDepartbait ol Commist Ay of theoretically (kinetics, modeling and docking). The data extracted led to the
Science, Cairo Universty, Caro, Egypt | establishment of the best chemical and structural forms. Octahedral geometry
) o
i was the only formula proposed for all complexes, which is favorable for d
smail Althagal and Nashwa M. El- systems. The molecular ion peaks from mass spectral analysis coincide with
Metwaly, Deparment o Chemisty, all analytical data, confirming the molecular formula proposed. X-ray diffrac-
Faculty of Applied Science, Umm Al-Qura y . 5 R
et r O T tion (XRD) and scanning electron microscopy (SEM) allowed discrimination
Email ithagafi@uqu.edus: of features between crystalline particles and other amorphous morphology.
n_elmetvaly00@yahon.com By applying Gaussian09 as well as HyperChem 8.2 programs, the best struc-

o e arion tural forms were obtained, as well as computed significant parameters. Com-

Deanship of Scientific Rsearch at Unm | puted. parameters such as softness, hardness, surface area and reactiviy led

Al-Qura University, Grant/Award Num- |y towards application in two opposing pathways: tumor inhibition and oxida-
ber: (project ID: 17-SCI-1-01-0004) project | §
o o tion activation. The catalytic oxidation for CO was conducted over PIO,, which

was yielded from calcination of the most reactive complex. The success of
catalytic role for synthesized PtO, was due to its particulate size and surface
morphology, which were estimated from XRD patterns and SEM images,
respectively. The antitumor activity was tested versus HCT-116 and HepG-2
cell lines. Mild toxicity was recorded for two of the derivatives and their corre-
sponding complexes. This degree of toxicity is more favorable in most cases,
due to exclusion of serious side effects, which is coherently attached with
known antitumor drugs

KEYWORDS
antitamor actviy, idation, docking, modeling,

1 | INTRODUCTION diamminedichloroplatinum(I1) (known as cisplatin) is a
commercially available drug for human malignancies.
Over the last decade, platinum complexes have become  This may be attributed to crosslinking of DNA strands by
well known for their high potential anticancer activity  metal complexes via coordination of nucleic acid bases,

and as industrial catalysts"*) For example, cis-  which then encourages apoptosis of cancer cells.¥l Also,

Appl Organometal Chem. 20155099, wileyonlinelibrarycom journal/aoc © 2019 John Wiley & Sons Lid. | 10f18
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Abstract

Applying ball-milling green synthesis strategy process, Hg(Il), Cd(1I), Cu(Il), Co(Il) and NilI) complexes, were prepared
for 3-(2-benzoylhydrazono)-N-(pyridin-2-yl butanamide (H,BHAH) ligand. All synthesized complexes were characterized
using, analytical, spectral and conformational techniques. Octahedral geometry was proposed for all complexes, which mainly
based on electronic spectral-data and magnetic moments. TGA was performed for Cu() and Ni(l1) complexes to elucidate
the chemical formula. Also, Coats-Redfern method was utilized to calculate thermodynamic parameters for all degradation
stages, to assert on nonspontaneous kinetic behavior of metal-ligand bonds. XRD study was executed for three complexes to
assure on their discriminated purity. Material studio program was used to build the best atomic-skeletons for all investigated
complexes by DFT method. Significant physical parameters were also calculated by using standard equations. Using MOE
module (Vs. 2015), the docking process was exccuted towards three essential proteins (1bgb, 1p6f and 4cI7). This aims to
predicate a suitable view towards the biological feature of new synthesized complexes, to strengthen in vitro study. Antimi-

crobial, antioxidant and ic activities of H,BHAH and i d,to aise the value of new synthesis;

Keywords Hydrazone complexes - Ball milling - DFT studying - MOE docking - Antioxidant - Cytotoxic

1 Introduction

Main confront of current chemistry is to develop new
method to help the chemical industry in managing short-
age of raw materials, the global problems of pollution and
Electronic supplemzmlly materal The onlme version o this ‘growing energy demand [1-3]. The ball-milling technique

giuggi showed great potential when compared to other traditional

& ) methods in preparing compounds in solid state with high
50 Nashwa M. El-Metwaly purity and yield. This environmentally-friend technique,
n_clmetvaly00@yahoo.com which is carried out in absence of solvent, effortless and

also short reaction times. Schiff-base complexes have wide
spectrum of applications in pharmacological and biologi-
cal areas as analgesic, anticancer, anti-inflammatory, anti-
Chemistry Department, Faculty of Applied Sciences, Taiz fi b T I
University, PO, Box 8, Tez, Yemen ungal, anibacterial, and anticonvulsant agents [4-6]. The
modern biochemistry associated with metallic complexes
played significant role in coordination biochemistry [7-9]
They are used for applications, which dealing with many
diseases such as mental disorder, leprosy, anti-tumor and
tuberculosis and also used as synthetic and analytical rea-
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and Unrah Research, Unm-Al-Qura University, Mecca, ety IOSI2]. 1o Hiis study Schitf-bases, compiexes o
Saudi Arabia 3-(2-benzoylhydrazono)-N-(pyridin-2-yl)butanamide were
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Spectroscopic and theoretical studies on Cr (I1I), Mn (II)
and Cu (II) complexes of hydrazone derived from picolinic
hydrazide and O-vanillin and evaluation of biological
potency
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%004, Atha, Saudi Arabia ing hydrazone ligands derived from the condensation of picolinohydrazide
“Chemily Department, Facully o with O-vanillin were synthesised and characterized by elemental analysis,
Applied Seiences, Taz Univerdty, P 0 -
e spectral and magnetic measurements. The suggested octahedral structures
"Depariment of Chenisty, Faculty of were confirmed by applying DFT optimization and conformational studies.
applied sckncs, UmmrAHQuR The thermal decomposition behaviour of Mn (IT) complex s discusied. The
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e s Gk dation stages have been evaluated using Coats-Redern and Horowitz- Metzger
Gomborla Street, Egypt approaches. The band gap results suggested that these complexes are semi-
“Custodinn o two haly mosques Distiute | - conductors and lie in same range of highly efficient photovdiaic materials.
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Green synthesis approach for Fe (IIL), Cu (L1), Zn (1I) and Ni
(I1)-Schiff base complexes, spectral, conformational, MOE-
docking and biological studies
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Chemistry Department, Faculy of

cine, KingKnald Univesy, Abka, | reen synthesis of Fe (1), Cu (10, Zn (1) and Ni (1) Schiffs-base complees
Saudi Arabia from 2-080-N- (w idine-2 JI 21 (y idin-2 i
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Enhancement the photocatalytic performance of semiconductors
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ARTICLE INFO ABSTRACT

Keywords , were employed to o
EuTUDL performance of the two famous semiconductors; Z00 and Ti0y, under UV light llumination.
Eu?" incorporated TUD-1 mesoporous material (Si/Eu ratio of 10) was wet deposited with Zn0
and Ti0, with a mass ratio of 1 Ea-TUD-1: 1 Zn0 or TiO,. The prepared composites were
characterized by means of XRD, DR UV-Vis, Raman spectroscopy, SEM, EDX and HR-TEM.
Characterization data confirmed the presence of Eu;0s nanopartcles embedded in amorphous
silica matrix that support the nanoparticles of commercial Zn0 or TiO,. The photocatalytic
performance of the prepared materials was examined in the decolourization reaction of methyl
green (MG) dye under black light illumination with a wavelength centered at 367 nm and at

0,
Photocatalyss
Wate treatment
Black light

than
neat 200 or Tio, and almost 121 silica under the.
same condition. The prepared composites were recycled successfully for four consecutive reac-
tion without significant loss in the case of Eu-TUD-1/TiO, composite and 18-20% of loss activity
in the case of Eu-TUD-1/Zn0 composite. Hence, the results suggest the application of prepared
‘material as photocatalyst under UV llumination with strong adsorption afinity

1. Introduction

In the light of a rise of criss the environmental pollution, photocatalysis under visible light illumination is considered an eco-
friendly technology for the elimination of pollutants presence in air and water [11. ZnO and TiO are belong to the most popular
semiconductors which operate under UV light with very smal region in visible region [2]. Moreover, there is an important defect in
affnity its adsorption towards many organic molecules, therefore such shortage must be properly tackled as well. Several studies
were used for improving its qualties such s reduce the erystal size of Zn0 and TiO, [3], create oxygen defects in their latice [4],
composite formation with other metal oxide [5], and doping techique.

Doping is one of the most successful techniques to tune the bandgap of the semiconductors towards the visible light region [6], or
to enlarge the photocatalytic efficiency under UV light (7). The doping technique with various metal ions showed improving in
photoactivity, for example using rare-carth fons attracted special interest because of the high sensitivity towards the visible light
illumination [8-9]. On the other hand, other studies focused on the using of a support to enhance the adsorption affinity of the
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Investigating the infl of p-substi upon spectral, thermal, kinetic,
molecular modeling and molecular docking characteristics of new synthesized
arylazobithiazolylhydrazones
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A series of novel arylazobithiazolylhydrazones (A-E) were efficiently synthesized via the reaction of
thiazolylihiosemicarbazone 3 with hydrazonoyl chlorides da-e in boiling ethanol containing lamine as catalyst
The synthesized derivatives were y and spectral data (IR, 'H-NMR and
"'C-NMR), as well as thermal analysis. Moreover, theoretical implementations for compounds (modeling and docking)
were taken in consideration. The molecular and structural formulae were established on the basis of analyses and
compared altogether in their general features. The influence of substituents on thermal, kinetic, biological activity and
reactivity was investigated. The decomposition pathway is completely affected by substituents type. The kinetic
parameters estimated have direct relation with the heating rate as well, deeply affected by the inductive effect of
substituents. Variable essential parameters were computed upon optimized structures applying Gaussian 09 and Hyper
Chem 8.1 programs. In between, the indices attributed to reactivity and biological features point to the priority of
compound E in coinciding with the presence of sulfur atom in the substituent group. Also, docking study differentiates
between tested derivatives; their behavior in docking efficiency was varied in coinciding with various substituents, as
expected. The best docking efficiency was recorded with derivative E. which includes a highly inductive functional
group (SO.NH,) as p-substituent

Keywords: kinetic study, bithiazolylhydrazones, Gaussian 09 software, molecular docking

INTRODUCTION activities like antibacterial, ~anti-inflammatory,
The synthesis of heterocyclic compounds has ~ MAIEESIC, - and-hypertensive, - antifungal,
antiplatelet,  antimalarial,  anticonvulsant,

been thoroughly investigated over decades as
raising significant interest to their great therapeutic
effects and various heterocyclic ~ compounds
containing nitrogen and sulfur display elastic
structures for drugs improvement [1]. Thiazoles arc
considered as a heavily studied class of aromatic
five-membered heterocyclics which are found in
many powerful biologically active drugs such as
Sulfathiazol  (antimicrobial drug).  Ritonavir
(antiretroviral drug). Abafungin (antifungal drug)
and Tiazofurin (antineoplastic drug) [2]. Thus,
thiazole or thiazolyl moiety if it is present in any
compound will show numerous biological activities
such as anti-inflammatory [3], antimicrobial &
antifungal [4], antihypertensive [5], anticancer [6],
anti-HIV [7], antidiabetic [8], and anticonvulsant
[9] activities. Hydrazone-based  compounds
represent a very important class of derivatives with

broad spectrum of strong pharmacological
influences [10). A variety of hydrazones were
synthesized  with  potential  pharmacological

*To whom all correspondence should be sent
E-mail: abkhedr2010@yahoo.com
n_elmetwaly00@yahoo.com

©2019 Bulgarian Academy of S

antidepressant, antiviral, and anticancer [11].
Beside their extensive biological characteristics
they also integrate with other active functional
groups to display  pharmacologically  active
molecules  [12, 13 For  example,
thiazolylhydrazones displayed an excellent ability
to effectively inhibit leukemic tumor cell growth
and to decrease the concentrations of
deoxyribonucleoside  triphosphate [14].
Furthermore, excessive accumulation of metal ions
in brain leads to neurodegeneration. Metal-
promotion neurotoxicity is proposed to be attached
with various neurological diseases [15]. Recently,
chelation therapy has become a significant handling
for the symptoms associated with the central
nervous system [16]. Different classes of sulfur-
and nitrogen-containing compounds are capable to
form complexes with metal ions interacting with
biological systems [17-19]. Referring to the strong
reactivity of the hydrazine nitrogen (C=N) and azo
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ik istry: “The peroxisome prolifrator-acivated receptors (PPAR-s, PPAR-BJs, and PPAR-y) are members of the
Receved 4 October 2018 nuclear receptor super-amily, acing a liand-inducible transciption factors and play crucial roes in
Bl rml o glucose and lipid metabolism. These are a well-known receptor for diabetic therapy, not only influence
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KEYWORDS Abstract The versatility of multicomponent Biginelli’s reaction is exploited in the development of
Monastrol; proline and cyclized cysteine tethered conjugates of monastrol, a kinesin EgS inhibitor. Ten new
It conjugates are synthesized focusing on structural replacement of the ester moiety (C-5 posiion)
Mulicomponent Biginel's of the monastrol backbone with amino acid based amide moieties. On cytotoxic evaluation, conju-
reaction; e 24 has sh e iy against leukemia. Molecular

Anicancer agents; resealed that the conjugates 19 and 24 exhibit better interaction at Kinesin EgS receptor compared
Docking studies. to monastrol. Moreover, computational calculations and predictions of important molecular prop-

erties suggest that these new amino acid based conjugates could be further improved to provide

potential anticancer agents.

© 20 KRS, oo nd i b EBcir Y. Tk e e e
C BY-NC:ND ficense (hip:eretivecommons.org icenses by

1. Introduction
* Corresponding authors.
E-mail addresses: msmalik @ uqu.edu sa (M. Shaheer Malik), ahmed-  In the quest for a sustainable approach in organic synthesis
Kamal@iict.resin (A. Kamal) the multicomponent reactions are indispensable tools in the
Peer review under responsibilty of King Saud University. repertoire of chemists because of their near perfect atom econ-
omy and higher effciency [1]. The rapid aceess to structural
diversity provided by the multicomponent reaction is well
exploited in the drug design and discovery programs (2],
One of the interesting multicomponent reactions is Bigineli's

5
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Moreover, no changes in the textural properties of M0y due to the difference in preparation method or Pd

0 oxidation

structures. The XPS study confirmed both Pt and Pa** face. The

reducbilty of pure Mn,O) was greatly enhanced and sifed to lower temperature afte incorporation of PA
nanopaticles. The presence of P4* may fciltate th providing ofreactivelttice cxygen for CO oidation by

the support.

increased o 4. %,

good stabliy and

1. Introduction

Many environmental hazard materials were emitted into the at-
‘mosphere in the last decades due to the industrial revolution and the
millons of tons of industrial waste left over. In this issue, hetero-
geneous catalysis plays a very important role in order to reduce en
vironmental pollution and hazard pollutants [1]. Lots of authors were
using sold acid catalysts i catalyzing of many organic reactions to
overcome homogeneous catalysis and industrial liquid pollutants pro-
blems [2-71. On the other hand, in the gas phase, carbon monoxide
(CO) is one of the most dangerous components. The main sources of
carbon monoxide (CO) in the atmosphere are the incomplete combus-
tion of carbonaceous materials, industrial processes exhaust and auto-
‘mobile exhausts. The dangerous effects o carbon monoxide are due to
it colorless and odorless gas and at the ppm levl s fata. Therefor lots
of authors were interested in CO elimination. Therefore, heterogeneous
catalytic oidation is a clever solution for environmental pollution
control. However, the development of the current catalytic processes
implies great development in the catalytic materils. Those materials
must be cive, selective, stable and cost-ffective. In this fiel, good
improvements have been reached using Nobel metals nanopartcles
[8-101,

Coresponding Author.
‘Bmail address: askhder2244@yahoo.com (AERS. Khder)

hps://dotorg/10,1016/§ materresbull 2019.02.011

Pallidum supported catalysts exhibited very high catalytic activities
for various applications [11-13]. Generally, when Pd nanoparticles
supported on active supports highly active and durable catalysts ob-
tained. Transition metal oxides are considered to very active supports
which may be due to the diversity of their oxidation numbers. Such
tranition metal oxides can adsorb oxygen easily which leads to the
formation of mobile oxygen moiety which can oxidize CO [14,15],
Moreover, Manganese oxides are very important components in
(16-19]. Many tion methods and skils
have been used to obtain active supported catalysts. Generally, Mn0
is synthesized by heating salts of manganese at about 1000°C in the air
{201, co-precipitation (21, sok-gel methods [22], hydrothermal (23],
solvothermal [24] microwave irradiation [251, and ultrasonic irracia-
tion [26]. These preparation methods may affec the properties of the
support which in turn may result in strong Pd nanoparticles support
interactions, that strongly enhance the catalytic propertes of the cat-

In the present work, we study the effect of preparation method as
well as Pd nanoparticles deposition over the Mn0s surface. We pre-
pared Mn;0y through simple chemical precipitation method at room
temperature followed by hydrothermal treatment at 150°C. The re-
lationship between the catalysts structure, reducibility and. their

Received 27 June 2018; Received in evise form 9 November 2018; Accepted 7 February 2019

Available online 08 February 2019
00255408/ © 2019 Elsevie Ltd. Al righis eserved.
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Advancement in the development of heterocyclic
nucleosides for the treatment of cancer - A review
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ABSTRACT

ARTICLE HISTORY

Cancer diseases are widely recognised as an important Received 12 November 2018
medical problem and killing millions of people in a year. Accepted 2 May 2019
Chemotherapeutic drugs are successful against cancer in

many cases and different compounds, including the analogues
of natural substances, may be used for anticancer agents.

Nucleoside analogues also have become a

KEYWORDS
Heterocyclic nucleoside;
» «cancer; isoxazolidine;

necessity for the  chemotherapeutic drugs

treatment of cancer diseases. Nucleoside, nucleotide and base
analogues have been utilised for decades for the treatment of
viral pathogens, neoplasms and in anticancer chemotherapy.
This review focuses on the different types of nucleosides and
their potential role as anticancer agents. It also discusses the

Current Compuer-Aided Drug Design, 2019, 15, 167-181 167
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OSAR and Docking Studies on Piperidyl-cyclohexylurea Derivatives for
Prediction of Selective and Potent Inhibitor of Matriptase
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Abstract: Background: QSAR models a PLS, GFA, and 3D were developed for a series of matrptase
inhibitors using 35 piperidyl-cyclohexylurca compounds. The training and test scts were divided into a
set 0f 28 and § compounds, respecively and the pi values o each compound were used i the analysis

ARTICLEHIsTORY  Methods: Docking and alignment methodologies were used to develop models in 3D QSAR. The best
e models among al were selected on the bass of reression statistics s 2, preditive 12 and Friedman
Lack of ft measure. Hydrogen donors and rotatable bonds were found to be positively correlated prop-

it eries for this target. The models were validated and used fo the prediction of new compounds. Based
Acpe: Ny 1, 2018 on the predictions of 3D-QSAR model, 17 new compounds were prepared and their activities were pre-
dicted and compared with the active compound. Prediction of etviis was performed for these 18

L sy mPOUS Using consensus results of all models. ADMET was also performed for the best-chosen

nucleoside analogues approved by FDA and in process of
approval. The effect of the substitution on the nucleoside ana-
logues and their pharmacological role is also discussed in the
review. Owing to the advances in computational chemistry, it
concludes with the future advancement and possible outcome
of the nucleoside analogues. Also, it depicts the development
of heterocyclic nucleoside analogues, explores the QSAR of
the synthesised compounds and discusses the 3D QSAR
pharmacophore modelling in order to examine their potential
anti-cancer activities.

Introduction

Cancer, a serious worldwide disease, including more than 150 different dis-
eases together, is responsible for killing millions of people in a year.!"?!
Chemotherapeutic agents for cancer treatment have gained a lot of popu-
larity but it has some major drawbacks to be addressed.

One of the responsibilities of a medicinal organic chemist is to design and
synthesise compounds which may be potent and efficient against diseases.

For almost 50 years, nucleoside analogues are in use and have become a
necessity for the treatment of cancer and viral diseases.””! These com-
pounds have poor bio: y after oral administration because of low
intestinal permeability and due to rapid change into the inactive metabolite

CONTACT Agha Zeeshan Mirza @) dr.zeeshan80@gmail.com
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/icnv.
© 2019 Taylor & Francis Group, LLC

compound and compared with the known actve.

Results and Conelusion: The developed model was able to validate the obtained results and can be

predict new potential

Keywords: QSAR, docking studics, piperidyl-cyclohexylurea derivatives, matriptase, ADMET, GFA.

1.INTRODUCTION

Matripase (type 11 transmembrane serine protease) has
been established as cancer associated protein since its sub-
strates  (prourokinase plasminogen activator and  pro-
hepatocyte growth factor) are involved in cancer processes.
An imbalance between the protease and ts cognate inhibitor
hepatocyte growth factor activtor inhibitor-1 (HAI-1) has
been reported to be involved in cancer [1]. Matriptase is at-
tached 10 the cell surface by signal anchor trans-membrane
domain and it is believed that it not only facilitates cellular
invasiveness but may also activate oncogenic pathways [2].
Matriptase was first characterized in human breast cancer
cell and was named membrane-type serine proteinase (MT-
SP1) having 855-residue with the presence in different types
of cancers as prostate, breast, and coloreetal cancers. lis role
in breast cancer was found to be variable and cell context
dependent [3]. It was also established that expression of ma-
triptase and prostasin was related to breast cancer ccll lnes
[4]. Matrptase is also a target for ovarian cancer as it ex-
presses and activates protcins that play a rolc in ovarian can-
cer [5]. Not limited to ovarian cancer, matriptase is also

#Address correspondence 10 this author at the Science and Technology
Unit (STU), Umm AlQum Universiy, Makkah, Saudi Arbia;
E-mail: drzeeshans0@gmailcom

involved in different signaling pathways and abnormal activ-
ity of matriptase may lead to different discases. Matriptase
exists in zymogen form or with hepatocyte growth factor
activator lipophilcity inhibitor [6]. It was observed tha its
inhibition reduced mefastasis and tumor growth in a prostate
cancer of rat model [7). Selectivity is the major issue for
‘matriptase inhibitors, as a lot of inhibitors were not suitable
due o interference with signaling pathways and processes.

Hence, a highly sclective inhibitor of matriptase may
have a number of advantages [8]. Small molecules used as
inhibitors of matriptase were found to be more beneficial as
they possess selectvity over other serine proteases also such
as thrombin. Matriptase like another protease consists of
cight loops and its active site of matripase is much more
‘negatively charged [8].

Few compounds having 3-amidinophenylalanine were
found not only to be the inhibitor of matriptase but also se-
lective for thrombin [9)

Theoretical methods have been employed to assist in a
number of complex discases ke cancer since they are fast
and efficient. The application of Quantitative Structure-
activity Relationship (QSAR) models are important in find-
ing potent molecule by evaluating chemical information of
the molecules into molecular descriptors [10]
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J Heterocyclic Che., 56, 2134 (2019),

INTRODUCTION inhibitors, and polymers as they are used in the synthesis

of other organic compounds where the most majority of

The primary means of obiaining chemical products new  drugs contains helerocycles interface between
that have practical applications such as pharmaceuticals,  chemistry and biology [2.3]. Nemours compounds
photosensitizers, dyes, plant protection agents, monomers,  containing isoxazole, pyrazole, pyrazole, and pyrimidine
and other applications is organic synthesis [1].  moictis are bioactive molecules, which play an important
Heterocyclic derivatives containing one or more atoms in ~ role in the medicinal fields because of their diverse
their structure are of great importance in our daily lives  biological and pharmacological activites as antibacterial,
because of their biological effects. Therefore, it enters into  antifungal, antioxidant, anipyretics, anti-inflammatory,
wide range of applications such as pharmaceuticals,  antiviral, cytotoxic, anticancer agent, antihypertensive,
agrochen disinfectants,  developers,  comosion  muscle-relaxant, hypnotic, antidepressant, analgesic, and

© 2019 Wiky Periodicals, Inc.

Journalof Photochemistry & Photobiology A: Chemistry 371 (2019) 306-314

Contents lsts available at ScienceDirect

FISEVIFR journal homepage: www.elsevier.com/locate/jphotochem
MCM-SO3H catalyzed synthesis of environment-sensitive fluorophores m
incorporating pyrene moiety: Optimization, fluorescence emission and il

theoretical studies

Nizar El Guesmi®", Essam M. Hussein™, Saleh A. Ahmed"**

. 3 2955, Ml

> 5019, Monas, Tnisa

< " et

ARTICLE INFO ABSTRACT

MOUSOH o !

e

Lo were |Ilus\m=d e L "H NMR and "C NMR). This was followed by P"ﬂlvvhynul

Sovaieni .

E properties s

Pyraunines

B findly s T
e properie wilh eision e rnge of 610700 vith & sed usporse (o chage n e e
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comelations in order to etimate the change in dipole moments (44) which suggestd the emissive state of
designed fluorescent 2-pyrazoline dervatives i of strong ICT eharacer

1. Introduction conjugating with numerous and diverse chemical species 151, This has

Byrene is a well-known polynuclear aromatic hydrocarbon, which
recently become one of the most widely studied organic molecules in
the field of photochemistry and photophysics. Because of its unique
propertis, it has emerged as an outstanding area of area in many sci-
entifc felds The highly Muorescence propertiesof pyrene has rendered
it to a fluorophore of first choice in both applied and fundamental
photochemical and photophysical rescarch [1-10]. Interestingly,
pyrene is one of few polyeyclic aromatic hydrocarbons that perform
vibronic structure i its monomer fluorescence spectrum in solution
[11]. Its derivatives have been extensively expended in many applica-
tions such as fluorescent sensors [12,13] or fluorescent probes [14]
based on virtue of their excellent fluorescence properties. Pyrene

encouraged the development of new synthetic methodologies for the
synthess of pyrene type substances. Some of these compounds can be
used as useful key intermeiates fo the synthesis of precious hetero-
cyclic ring systems. Among them, 1-cinnamoylpyrenes synthesized
through the Claisen-Schmidt condensation of 1-acetylpyrene and aro-
matic aldehydes [16,17) has proved to be particularly important. 1-
Cinnamoylpyrenes have been used for the synthes's of functionalized
pyrrolidines [16], pyrrlizidines [17] and other nitrogen-based het-
erocycles. Furthermore, pyrazolines are important nittogen-containing

many pyrazoline derivatives are known to exhibit a wide range of
biological activities such as antimicrobial (18], antimalarial [19], an-
tiumor (201, anti-nflammatory [20], anticonvulsant and anti-
s 3

a characterstic violet color and is considered as one of the most useful
rameworks for the consiruction of fluorogenic. chemosensors by

21
2 -Byrazoline derivatives are the most commonly studied pyrazo-
line-type compounds and mumerous methods have been reported for
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s of a cationic lipid

y
based non-viral carrier: a time-resolved

fluorescence study

Priya Singh,* Dipanjan Mukherjee,” Subhankar Singha, ° V. K. Sharma, B¢
Ismail |. Althagafi* Saleh A. Ahmed, ©* R. Mukhopadhyay, @ ¢ Ranjan Das @ *

and Samir Kumar Pal®**

Lipid vesicles composed of cationic dioctadecyldimethylammorium bromide {DODAB) and neutral 1-
monooleayl-ac-glycerol (MO) are promising non-viral carriers of nucleic acids for delivery into celt
Among them, higher cell transfection efficiency was displayed by DODAB-ich vesicles than those
enviched with MO, Structural relaxation of these mixed lipid vesicles plays a key role in their cell
transfection efficiency because structural organization of the DODAB-rich vesicles are diffrent from
that of the MO-rich vesicles. Polarzation-gated anisotropy in conjuncion with picosecond resoltved

emission transients  of

a3 nowel

fluorophore ~ 6-acetyl(2-(d-hycroxycycloherylmethylamino)

naphhalene) (ACYMAN) hs been employed to probe relaraton dyramics in pure DODAB vesicles, and
in mixed vesicles of DODAB with varying content of MO, Both orientatonal relasation of ACYMAN and
reaxation cynamics of s local environment are retarded sigrificantly in mixed lpid vesices with
increasing MO content, from a mole fraction (xucl of 02 to that of 08 which is consistent with

Received 2617 August 2019
Accepted 18th October 2019

increased rigdty of the MO-ich (yuc > 0.5) vesicle relative to the DODAB-rch o < 05) vesiles

e BN o 08 e G

oS ency than observed in previous in
Biophys. Act, Biomembr, 2014, 1838, 25552567
Introduction structures which are akin to membrane fusion intermediates
and th

Vesicles, i

carriersamnngnon—wmvL‘ﬂmrsm gene therapy.* The head-  in  vesicles composed of a cationic lipid dio-
i i bromide heme 1) and

phn:phs[ﬂ( a neutal lipid leoykracglyeerol or monoolein (MO,

be untied from these DNA-cationic lipid compleses (lipoplexes)
for release into the cytoplasm which is crucial to successful
delivery of DNA into the cell. The addition of neutral lipids to

Scheme 1) not only altes the structural organization of the
lipoplexes between multilamellar and inverted nonamellar
stutues, b, o odsltes the el trnsfction ffiency

cationic lpid vesicles favours fusion of the lipoplexes with cell
‘membranes, due to their propensity to form non-lamellar

i
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ofth For cample, lipi
‘with higher MO content (a0 > 05) were found to eshibit lower
cell transfection efficiency than those enriched with DODAB
(0 < 05) The low transfection efficiency of the MO-rich
vesicles was thought to be related to_their higher stabilty
conferred by the non-lamellar inverted phases, which are

protection, but

On the other hand, several reports™ have established a corre-
lation between the membrane fluidity and improved in vitro
transfection activity, where cationic lipids characterized by
increased acy chain fluidity and high intefacial elastcity were
found to demonstrate high i vitro transfection acivity hinting
to the role of membrane dynamics in cell transfection.

RSC Aok, 2019,9, 35549-35558 | 35549
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Enhanced Water Stability and
Photoresponsivity in Metal-Organic
Framework (MOF): A Potential Tool
to Combat Drug-resistant Bacteria

Saleh A. Ahmed®", Damayanti Bagchi, Hanadi A. Katouah?, Md. Nur Hasan?,
Hatem M. Altass® & Samir Kumar Pal**
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have emerged as  substtute ool to fight multi-drug resistant bacteria”. As the nanomaerial-bacteria nterac-
tion rel h van der hydropho-
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using nanomaterials is uniq toits properties, rsatile

can be classified into two categories namely direct and mdlm! interaction ofthe nanometals with target micro-

organisms. The direct srategy involves development of  class of organic-inorganic nanohybrid, which either

included or directly interacts with the microorganisms tll their deactivation. For example,in 4 recent study
ticles (AuNPs)

ption of negatively
rom the Ag

ization of

harged el menbrane of hebctra by Ag
p In addition, b has DNA used in order to develop
ed

il

21955, Makkah, Saudi Arabia.
‘Cham\s(ry Department, Fa(ullyofsuen(a, s Umversltv, 71516, Assiut, Egyp( ’Depanmem of Chernical,
1, SaltLake,

Kolkata, 700106, India. *email saahmed@uqu e s skpa\@hnsz resin

SCIENTIFIC REPORTS |

TR || S A B TS

Journalof Mokecur Liguds 291 (2019) 111356

Contents lsts available at ScienceDirect

Journal of Molecular Liquids

journal homepage: www.elsevier.com/locate/molliq

‘Ahmed Alharbi ®, Rami J. Obaid *

Newly synthesized indolium-based ionic liquids as unprecedented
inhibitors for the corrosion of mild steel in acid medium
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1. Introduction

Acid solutions are widely used inindustryfor several purposes in-
cuding for instance, acd pickling and descaling [1-3].To avoid metal
disolution,organic inhibitors containing heteroatoms o large adsorp-

ment
T o S e e T from an
rganic  cation (common  typical cations:  ammonium,
imidazolium, pymhmmum phosphonium, piperidinium, sulfonium)
and a complex anion (common typical anions: bromide, chloride,

“The former one contains

hib d fthose. hich are well-reported
Toni pyridinium and
surface we been reported tin-

rosion inhibitor. Among those inhibitors ionic liquids received

hibior for and mild steel 1516, Inidazolium-
e mmbnms foralumi-

various media 6. lonic hqmds old eco-friendly properties as they

 their tributed to
the presence of C=N bond, where a forward donation is gwen from

recyclablity,

ting to the iron in addition

and meistue-stabilty and no- Tammabilty naditin  thetherml
and chemical stabilty [7-9}.lonic liuids have a general molecular

e, Fialyof cence,Asit

the ron to the d-orbital of the iron [1
 Recenty eseachon greenibices oflow or “zero” environmen-

prnlzmnn Howere, e sl Bevesace s b g
161

Univesi, 71516 A Egypt.
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ioni in-
hibitors in various corrosive media (19.20] m:mde for examples
ids and d 212] of

e,
(ML Awd),

s doiorg 101016} mallq 2019111355
0167.7522/0 2019 i . Al rights eserved.

[23-28]
and evaluating the inhibitive effect s tedious [19). Thus, using fonic
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[EEGEoRD= Abstract  The versatility of multicomponent Biginell's reaction s exploited in the development of

Rty proline and cyclized cysteine tethered conjugates of monastrol, a kinesin EgS inhibitor. Ten new

st conjugates are synthesized focusing on structural replacement of the ester moiety (C-S postion)

Multcomponent Biginell's of the monastrol amino acid based on (-

et i oY IR T S eplonia. Selection of our books indexed in the Book Citation Index
Anticancer agents revealed that the conjugates 19 and 24 exhibit better interaction at kinesin EgS receptor compared b of & "o e

Docking studies to monastrol. Moreover, computational calculations and predictions of important molecular prop- in Web of Science™ Core Collection (BKCI)

erties sugeest that these new amino acid based conjugates could be further improved to provide
potential anticancer agents
o2 aud Universty. Prods d hosting by Elscvier B.Y.

the CC BY-NC-ND license (hitp:fereativecommons org/licenses/by-ne-nd 4.0 Interested in publishing Wlth us?
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1. Introduction
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Kamal @ictresn (A. Kama). the multicomponent. reactions are indispensable tools in the Mt e T e A Gl
Peer review under rnp(ms\blh\) of King Saud Universty: repertoire of chemists because of their near perfect atom ccon- For more information visit www.intechopen.com

omy and higher efficiency [1]. The rapid access to structural
diversity provided by the multicomponent reaction is well
exploited in the drug design and discovery programs [2.3].
One of the interesting multicomponent reactions is Biginelli's r

fsis | Production and hosting by Elsevier

hitps://doi.org/10.1016/jscs 2019.01.003
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Abstract
In the present smdy. liquid chmmmography coupl:d o Orburap mass spectrometer (HPLC-Q-Orbitrap MS) was used as
an approach foi 113 drugs in biological samples (whole blood/plasma/

serum). Sdmples were pmpdmd using liquid-] hqmd extraction conducted using a trizmalisopropanolibutyl chloride buffer
system. Reversed-phase separation employing a column (50 2.1 mm) packed with 2.6-um C18 particles was then performed
under gradient elution with mobile phase composition consisting of acetic acid and aqueous-acetonitrile mixtures with the
acetonitrile content ranging from 10 to 100% v/v. Compounds were detected with high-resolution MS operated in full scan
mode having a mass accuracy <5 ppm. In this study, isobaric compounds (same nominal mass) were easily distinguished and
identified by their different retention times. Extracted ion chromatograms (XICs) with narrow mass tolerance window (5 ppm)
provided analysis with acceptable linearity (1) ranged from 0.9530 to 1, low limits of detection (LOD) (0.02-39 ng mL™")
and low limit of quantification (LOQ) (0.1-130 ng mL™"). The developed method was applied to successfully analyse drugs
in 26 blood samples from positive forensic cases and proved that this technique was able to detect analytes at trace level.

Electronic supplementary material The online version of this
org/10,
supplementary material, which is available to authorized users.
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Bioactive extracts of Carum copticum L. enhances efficacy of ciprofloxacin m
against MDR enteric bacteria e
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Jren— The extended spectrum bacteria and

eceived  April 201 ther co-resistance with flouroquinolones has impaired the current antimicrobial therapy. This has
Revised 11 December 2017 prompted the search for new alternaives through synergistic approaches with herbal extracts. In this
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1. Introduction bacteria harbour transferable plasmids which also confer resis-
tance to other non f-lactam antibiotics, such as fluoroquinolones,
pread amang bac- and etc. thereby positioning
teria has created an immense clinical global problem and threatto  themselves as resistant fo almost all available antibiotics
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P ol ant
toxin and the understanding of the interaction between the Bt toxin and it receptor molecule were the
oblectives o hisresearch work. A gene coding for a Vip3A receptor molecle was identifed. character-
ized, and cloned.

m ip3A-recept 1

Keywords:
Receptor

vipsa
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1. Introduction

fihe
Vip3A-receptor gene sequence: and the nucleotide sequence analysis of the cloned putative
% of the expected sequence was

© 2018 The Authors. Production and hosting by Elsevier B. on behaf of King Saud Uiversity. Thiss an
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(Knowles, 1989; Sinu et al., 2010). The epithelial cell layer mainly.
consists of columnar and goblet cells. The columnar epithelial cells

human health. Extended spectrum [-lactamases (ESPL) is one of
the most influential cephalosporin resistance mechanisms among
enterobacteriaceae. It is recognized that ESHL. producing enteric

(Brolund and Sandegren, 2016),

In the past few years, the growing co-existence of ESpL. produc-
tion and fluorogquinolone resistance has been documented world-
wide and considered as serious public health challenge. Recently
aglobal health organi-

ot T, thymo<proflrac, MOR. mull g ressont ESL.
extended spectrum factamase: PE. plantextract: TH, thym
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zation has analyzed the data on resistance to third-generation
cephalosporins, including resistance conferred by ESLs, and to flu-
oroquinolones i E. coli. which has been reported higher resistance
rates to fluoroquinolones than for the third-generation cephalos-
porins (WHO, 2014). Another report of SMART study in the Asia-
Pacific region have shown greater incidence of fluoroquinolones
resistance (ciprofloxacin 82.5% and levofloxacin 79.3%) among

“The primary action of Bt toxin occurs in the midgut of suscepti-
ble insects. The insect larval midgut is composed of outer longitu-
dinal and circular muscle layers, bordered by a basal lamina and a

maintain an apical brush border of microvilli exposed to the
midgut lumen. Goblet cells do ot have microvill; however, they
contain an apical pore through which digestive enzymes are

cells overlaid
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a1, 2013)
Halcelltypes are hld together by tght junctons to form a single
layer of cells. Both the cell types communicate through electro-
chemical coupling within the tight junctions (Moffett and Koch,
1692). This cuping helps the cpithela cl ayer o maintain 4
potassium gradient between hemolymph (blood) and. the gut
A potassium pump that creates an approximate 180 mV.
potential across the epithelial cell layer preserves the gradient.
This large membrane potential is responsible for the symport of
nutrients to the basement membrane using K* as the functional

s ESBL producers than resstance in non-ESL poducing isolates to B

those agents (31.2% and 28.6% respectively) (Lu et al, 2012).
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Abstract

v
Release of metal from use of agrochemicals, industrial effluents and wastewater residues and their
accumulation in food causes serious dilemma to animal and human health concern. On the other
hand microbial With the result
microbes develops varlous resstance mechanism to cope with metaltoxiiy, Both physiclogical and
genetic mechanisms are involved in developing such resistance. Recent advances on metal-bacteria

and bloremedision of metals through appllcaion of such bacterls. Role of varlous transport proteln
in heavy metal . Thi metal-
bacteria interaction in terms of resistance mechanisms and role of various transport proteins and its
potential application in bioremediation of metal pollution.

Keywords: Heavy metal resistance; bioremediation; public health; efflux pump; genes. Transport proteins.
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Introduction

Salinity is a major environmental factor inhibiting crop
growth and productivity (Parida and Das 2005). It has
been observed that in various plants, salinity induces
an increase in endogenous polyamines (Das ef al. 1995,
Chattopadhayay e al. 2002). Polyamines, such as
puesein (Pu), spermidine ($p3), and sper

re involved in various logical and biochemical
BeBcsscs relaind o the Tegulation of plant rosponscali
different environmental stresses (Takahashi ef al. 2010,
Roychoudhury et al. 2011). This allows the plant to be

A
aldolase (ALD); FBPase - sphosphate. phosphal
3 K -

pho:phonbakmnn i B up-regulated. The Spd application enhanced expressions of most of these genes.
It appears Spd conferred salinity tolerance 1o sweet sorghum seedlings by enhancing photosynthetic efficiency through
regulation of gene expressions and activities of key CO. assimilation enzymes.

Additional key words: aldolase, CO; assimilation rate, NaCl, photosystem I, phylogenetic analysis, Rubisco.

protected from these stresses by scavenging free radicals,

and stimulation of ATP synthesis (Bouchereau et al. 1999,
loannidis et al. 2006). Furthermore, polyamines have
pivotal roles in many other cellular processes including
gene expression, DNA and protein synthesis, regulation
of ion channels, and providing protection from oxidative
damage (Duan et al. 2008). Several studies reported
that application of exogenous polyamines is an effective
approach for enhancing salinity folerance of plants and
for protecting plant cell structure; they could be used to
improve the productivity of many crops under salinity

Submitted § November 2018, last revision 21 January 2019, accepied 29 January 2019.
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BSTRACT KEYWO!
Phytoremediation is a good strategy for metals-contaminated soils  Forage plants; halophytes;
where the removal of contaminates is not a viable solution. Little is ~ maize; sorghum; Atriplex
known about the quality of halophyte forage plants grown on metal-
contaminated soils. A two-year field experiment was conducted to

udy ~the growth ‘and  elemental  composition  of
three Atriplex species, maize and sorghum plants grown on metal-
contaminated soil. Maize and sorghum plants significantly (P< 0.05)
produced higher yields compared to Atriplex species. The fresh yield

of the conventional fnrage plants and Atriplex speUES ranged
between 34-36 and 11-14 tonnes ha!, respectively.
Concentrations of Zn, Cu, Pb and Cd in maize and sorghum plants
were significantl er than those of Atriplex species. The nutritive
value of the studied Atriplex plants was higher than that of maize and
sorghum; moreover, the forage material of Atriplex species was safer.
It was also observed that higher Zn, Cu, Cd and Pb content were
accumulated in the roots than those of plant shoots; with low trans-
location factor (TF). The roots of Atriplex plants contained higher
concentrations of SO, PO, Cl and oxalaterather than maize and
sorghum plants. In metal-contaminated soils Atriplex plants B able
to produce more safe forage materials than maize and sorg|

1. Introduction

Metal-contaminated soils have become a global envi problem due to intensi

increasing industrialization and agricultural activities (Ashraf et al. 2019). Heavy metals are
highly toxic because, unlike organic matter, they are not biodegradable but can only change
their oxidation state and are highly persistent in nature with a half-life more than 20 years
(Hadia-e-Fatima 2018). Fifty-three elements are documented as heavy metals and are con-
sidered as universal pollutants with densities greater than 5 g/cm3 (Ashraf et al. 2019; Prieto,
Acevedo, and Prieto 2018).Trace elements are a part of the soil ecosystem. However, the
accumulation of these elements in the soil or reaching the groundwater may be harmful to
people, animals, plants and other organisms (Dembitsky 2003). Geological and anthropogenic
activities are sources of heavy metal (Dembitsky 2003). i ‘methods
of metal-contaminated soils e.g., washing, vitrification, and solidification are not effective in
agriculture lands, they are expensive and cause soil disturbances, and are not accepted by the
general public (Martin and Ruby 2004; Saifullah et al. 2009). Phytostabilization is the use of

CONTACT Mamdouh A. Eissa @) mamdouhessa@gmail.com @) Department of Soils and Water, Faculty of Agriculture,
Assiut University, Assiut 71526, Egypt.
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ABSTRACT

ARTICLE HISTORY

The emergence and spread of multidrug-resistant (MDR) pathogenic bacteria is a clinical prob-  Received 8 April 2019
lem that requires novel antiinfective agents. Targeting pathogenic biofilms is considered a Accepted 29 October 2019
promising strategy to control bacteral infections. In this study, bioactive extracts of Carum copti-

cum were investigated for their anti-biofilm efficacy against extended spectrum f-lactamase
(ESPL) producing MDR enteric bacteria. Thymol was also tested for its anti-biofilm properties, as
925 chromatography mass spectometry revealed a high content (658%) of this phytochemical
in the C. copticum methanolic extract. Biofilm inhibition was assessed in microttre plates and

KeYwor
Mulidrug resistance; ant-
bioflm actvity; Carum
copticum; thymol; ESPL

furthr vaipted by light, electron and confocal laser microscopy. Sub-inhibitory concentrations
of bioactive extracts of C. copticum and thymol significantly prevented biofilm development,
ranging from 786 to 83.9% reductions. Microscopic analysis revealed that biofilms made by
ESPL producing MR enteric bacteria had a weakened structure, scattered microcolonies, and
reduced cell density and thickness after exposure to the bioactive extracts and thymol.

Introduction

Extended spectrum [-lactamase (ESPL) producing
enteric bacteria have been recognized globally as one
of the major problematic groups of multidrug-resist-
ant (MDR) bacteria (USCDC 2013; WHO 2014;
Hawken and Snitkin 2019). ESPLs are the group of
Plactamase enzymes that confer resistance to oxyi-
mino-cephalosporins, such as cefotaxime, aztreonam,
and ceftazidime due to their broad-spectrum hydro-
Iytic activities. ESPL producing enteric bacteria are
commonly MDR, leaving limited antibacterial
options (Rupp and Fey 2003; Tacio et al. 2014).
Treatment of infections caused by ESPL producing
MDR bacteria becomes more complicated when they
establish biofilms in the host. Biofilms are commun-
ities of surface-attached microorganisms enclosed in
a self-produced extracellular matrix. Biofilms protect
bacteria from antibiotics and other toxic chemical
stresses in a variety of environments, eg. from a
wastewater to a  host organism  (Vogeleer
et al. 2014),

The role of biofilms in chronic and persistent
infections such as  pneumonia in cystic fibrosis
patients, chronic wounds, chronic implants and
catheter-associated infections s well ~recognized
(Costerton 1999; Hall-Stoodley et al. 2004). The high
mortality rates due to biofilm-related infections have
been reported and compared to other infections
(Barsoumian et al. 2015). Furthermore, in biofilm
related infections, planktonic bacteria released from
the biofilm can spread into the blood stream around
the source of the infection and increase the risk of
recurrence (Ferreira et al. 2018).

ESPL genes are mainly plasmid encoded and such
plasmids are often self-transferable and disseminated
among enteric bacteria (Rupp and Fey 2003). In the
biofilm mode of growth, genetic exchange of plasmids
carrying drug-resistant genes has been reported with
high frequency, facilitating the widespread dissemin-
ation of MDR genes (Maheshwari et al. 2016; Nesse
and Simm 2018). Furthermore, the expression of
drug-resistant genes and virulence factors is many
folds higher in biofilms in comparison to planktonic
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Abstract
¥ Therefore,
‘The aim of y the yeasts in
pigeon fecal droppings,thei antifungal patterns, and s We used " to detect the yeasts
in pigeon fecal d dbased .
B e e ;cqucnnng of the amplified ITS gene. Genes encoding
, CAPSS9,and PL
Atotal of 46 = nxe \&o!alc& e o d\ﬁelem s name!y. Cryptococcus,Saccharomyees, Rho-
dotorula, Candi berind e et Oty
sand i th
I ythat 37°C, melanin pmmucnm\,memm cap
genes P 1 rticulaly, C
in pigeon fecaldroppings in Saudi Arabia
Key words: fecal i v yeast
Introduction Numerous that pigeon

fecal droppings in public areas are a source of bacterial
Free-living wild birds are regarded as one of the infectious agents, such as Salmonella, Campylobacer,
indicators of a healthy environment, However, they and E. coli 157, and that they may significantly affect
also may be regarded as potential carriers of human-  public health (Abulreesh etal. 2007; Abulreesh 2014).
pathogenic viral, bacterial, fungal, and protozoan agents. Carriage of pathogenic yeast in pigeon feces is
Free-living rock pigeons (Columba livia), are found in ~ a matter of growing interest and has been investigated
large flocks within major cities around the world. They ~ worldwide, with much focus on the Cryptococcus spe-
Jive in close proximity to humans, particularly in pub- cies. Wa etal. (2012) reported the presence o eight dif-
lic parks, on rooftops, and sometimes close to catering  ferent genera of yeast, such as Cryplococcus, Candida,
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Abstract
s bounded by of water. With almost 1,800 km. This
phylogenetic diversity, multple cryptic modulation the

from different locations in Saudi Arabia. The rbct gene was used through PCR protocol for species
quence length of 5263 bp.

123456 Carpomitra
costata, Preroclodielia copillocea, Cladostephus spongiosus, Ulva loctuca, Sporochnus comosus and
muticum respectively. The rbct-based DNA bar-coding was almost successful to identify

and

to identify genus level and failed to differentiate between highly similar species. We suggest to use
o

sx
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Characterizing wing tears in common pipistrelles (Pipistrellus
pipistrellus): investigating tear distribution, wing strength, and
possible causes
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Bats have large, thin wings that are particularly susceptible to tearing. Anatomical specializations, such as fiber
reinforcement, strengthen the wing and increase it resistance to puncture, and an extensive vasculature system
across the wing also promotes healing. We investigated whether tear positioning is associated with anatomy
in common pipistrelles (Pipistrellus pipistrellus). Wing anatomy was described using histological techniques,
imaging, and material testing. Tear information, including typ, position, time in rehabilitation, and possible
causes, was collected from rehabilitators of injured bats across the United Kingdom. Results suggest that the
position of the plagiopatagium (the most proximal wing section to the body), rather than it anatomy, influenced
the number, location, and orientation of wing tears. While material testing did not identify the plagiopatagium
as being significantly weaker than the chiropatagium (the more distal sections of the wing), the plagiopatagium
tended to have the most tears. The position ofthe tears, clos to the body and toward the traling edge, suggests
thathey e caused by redtor atacks, such a from a ca (Felis ) rtherthancolsions Consistnt with
this, 38% of 2 i ing tears caused by cats, with an additional 38°% i

y atack: the lowest number of blood vessels and
highest amounts of elastin fibers, suggesting that healing may take longer in this section. Further investigations
into the causes of tears, and their effect on light capabilties, il help to improve bat rehabilittion

Key words:  bat llagen, elastin, healing, material testng, plagiopatagium, wing tear

Bats have thin wing membranes well adapted to generate ap-  were aditted 0 just one rescue center i the United Kingdom
propriate lift and thrust to be maneuverable during flight  between 1997 and 2006 (Kelly et al. 2008). Tears are considered
wartz et al. 1996; Neuweiler 2000). However,  significant and severe injuries (Molony et al. 2007; Kelly et al.
the large area and the thin membranous material of the wings  2008). Rehabilitation in captivity can also result in increased
make them particularly suscepible to injuries, such as holes  stress (Moorhouse et al. 2007);therefore, the tear and resulting
and tears (Ceballos-Vasquez et al. 2015). Davis (1968) found  rehabilittion can significantly affect animal health and wel-
fare (Molony et al. 2007; Kelly et al. 2008). Even though sev-
had wing injuries or abnormalites. While bats can fly with eral studies have investigated wing tears in bats (Davis 1968;
large wing tears (Davis 1968; Voigt 2013), hundreds of batsare  Powers et al. 2013; Voigt 2013; Grevill et al. 2018), there s
taken to rescue centers for rehabilitation annually in the Uited it characterization of thir form (position, oientation, size)
Kingdom, especially the common- pipistrele, Pipistrellus  and what causes them, although collsions (Davis 1968), fungal
pipistrellus (Kelly et al. 2008). Indeed, 748 Pipistrllus spp.  infections (Reichard and Kunz 2009; Cryan et al. 2010; Fuller

© The Author(s) 2019, Published by Oxford University Press on behalf of American Society of Mammalogists
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Piriformospora indica promotes cucumber tolerance against Root-knot
nematode by modulating photosynthesis and innate responsive genes
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Simple Summary: The detection of major blood-based markers for cancer requires expensive blood
tests. Therefore, finding simple and effective blood-based markers is of great interest. The present
results suggested that CA II, CA 1, and peroxiredoxin? could be utilized as potential biomarkers for
the early detection of tracheal and lung cancer.

Abstract: We investigated the early risk of developing cancer by inhalation of low doses (60 uL/day)
of methyl tertiary butyl ether (MTBE) vapors using protein SDS-PAGE and LC-MS/MS analysis of rat
sera. Furthermore, histological alterations were assessed in the trachea and lungs of 60 adult male
Wistar rats. SDS-PAGE of blood sera showed three protein bands corresponding to 29, 28, and 21 kDa
Mass spectroscopy was used to identify these three bands. The upper and middle protein bands
showed homology to carbonic anhydrase 2 (CA IT), whereas the lower protein band showed homology
with peroxiredoxin 2. We found that exposure to MTBE resulted in histopathological alterations in
the trachea and the lungs. The histological anomalies of trachea and lung showed that the lumen of
trachea, bronchi, and air alveoli packed with free and necrotic epithelial cells (epithelialization). The
tracheal lamina propria of lung demonstrated aggregation of lymphoid cells, lymphoid hyperplasia,
hemorthage, adenomas, fibroid degeneration, steatosis, foam cells, severe inflammatory cells with
monocytic infiltration, edema, hemorrhage. Occluded, congested, and hypertrophied lung arteries in
addition, degenerated thyroid follicles, were observed. The hyaline cartilage displayed degeneration,
deformation, and abnormal protrusion. In conclusion, our results suggest that inhalation of very low
concentrations of the gasoline additive MTBE could induce an increase in protein levels and resulted
in histopathological alterations of the trachea and the lungs.

Keywords: MTBE; LC-MS/MS analysis; histopathology; cancer biomarker
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ABSTRACT

ARTICLE INFO
Article History

Received:3/2/2019
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Different pests attack date palm fruits during all the stages of
maturity. Almond moth (Ephestia cautella) is a destructive insect of
stored products, such as dates, wheat flour, and nuts. In the present
study, the usage of novel groups of insecticides (Spinosyns, Diamide,
Pyridalyl, and Azadirachtin) that are safe for humans and exert a
relatively lower effect on the environment was assessed. In particular,
the toxicological and biochemical impacts of five insecticides (Tracer,
Radiant, Coragen, Pleo, and Achook) on the control of E. Cautella were
evaluated, and the genome-wide DNA mutability caused by these
insecticides was screened. A bioassay was performed in order to
determine the LCsovalue for each insecticide, the results of which
revealed that Coragen with an LCso value of 0.49 ppm was the most
potent insecticide, followed by Radiant and Achook (with LCso values of
151 and 1.73 ppm, respectively). In addition, the effect of these
insecticides on vital enzymes was investigated. The data from this
investigation revealed that the treatment with Radiant demonstrated
stimulation in AST, ACP, ALP, and GST activity, and inhibition in
AChE, ALT, and protease activity. The insects treated with Coragen
exhibited an elevation in the activities of AChE, GST, ALP, ACP, ALT,
and protease. Finally, DNA-level mutability caused by the insecticides
was assessed by using RAPD-PCR analysis, and the results indicated
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Photocatalytic Bacterial Disinfection using Ag°/Ag*!
Immobilized on CNT Modified TiO, Nanomaterials
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Abstract

Different loading of Ag nanoparticles (2 and 6%) modified Ti02 synthesized by employing polymeric
template; comprises of polyvinyl alcohol and polyethylene glycol (Tev), were utilized to react
hydrothermally (433 K for 48 h) with functionalized SWCNT and MWCNT. Several characterization
includit y , and
ing information tical
properties and crystalline phases. The synthesized were tested for t
activity against Escherichia coli (Gram negative bacterium) and Staphylococcus aureus (Gram positive
bacterium) through agar well diffusion method under visible light irradiation (A > 450 nm, 60 mWm-
2.t has been revealed that the photocatalyst TeuAg®-SWCNT exhilited the marirmum lethal action
to rest of toincrease
in surface area value with delay in elect d holes ination as well as the di of Ago
nanoparticles which was reduced to 3 nm. It has been evidenced that the nanocomposites attack
mechanism on while nlemng bacteria indicates the fnrmanon of 02e- and -OH radicals, those
ignil P . The' f Ag: lons,

TevAg6-SWCNT
mechanisms induced through irradiation of visible light.

Keywords: Ag/Ti0,-CNTs nanocomposites, Bacterial disinfection; DNA damage; Surface active species, morphology
change
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The impact of processing conditions on the structural and
optical properties of the as-spun polyamides fibers
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Fcuty of ke i ion duri inning of polyam-
m‘;“ s Uit Maldah, seudt ides (nylon 66) was investigated. This study reports the question of the orientation
and crystalinity determination of nylon 66 by means of differential scanning calorim-
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etry, optical polarized microscope, and X-ray diffraction techniques during the cold
drawing process. The different structural properties such as crystalln

 crystal size,
function of the

draw ratio. From the itis clear that the melting
the drawn nylon 66 fibers did not show a significant change due to the cold drawing
process. As the draw r rease, the crystallinty and crystal size increase. The

drawing process improves the chain orientations along the fiber axis of nylon

Code: 17501130002 86 fibers. The orfentations of the chain segments enhanced due to the cold drawing

:elijaoll @ué ajquitiall dalell Glyjghl Glnila

5 Egypt. . Phys Vol 47,pp. 31-43 2019)

Orientations and Crystallinities of Drawn Fibers Using Two Beam
Interferometry
L Al
\Physics Department, Faculty of Science, Umm Al- Qura University, KSA
*Physics Department, Faculty of Science, Mansoura University, Egypt

Nhis work, ly

on the ptial, structural, and mechanical propertis of polyethylene terephthalate (PET)

fibers. The orientational behavior of drawn PET fibers to different draw ratos was investigated
r e

atio tesulted in changes in optical parametrs, which were used 1o determine the mechanical
factors of orientation. Different orientation functions, such as £(0), £(6), /(6. . £ and f,
were caleulated. Molecular reorientation during the cold drawing process can be considered
the main reason for the major variations in the propertis of PET fibers. I can be cancluded
that double refraction rlated to the total averall orientation of the erystalline and smorphous
phases. The different crystallnities parameters were measured. Microinterferograms were
wilized o illustate these variations.

Keywords: Orientation, Crystallniy, Draing and PET fibers.

Introduction

KEYWORDS

process of nylon 66 fibers.

1 | INTRODUCTION

The structure of semicrystaline polymers s strongly sensitve to the
processing conditions. The crystalinity is depending on texturing and
chain orientation effects (Galeski, 2003; Patiazhan & Remond, 2012).
Nylon 66 fibers are classifid as a semicrystaline polymer. Nylon

high strength and toughness.

To et complete view about the different physical propertes of
semicrystaline fiber, the crystalinity of the fiber after thermo-
mechanical treatment must be measured. Differen technidues were
used to measure the degree of crystallnty such as differental scan-
ning calorimetry (DSC), Xray diffraction, Raman and infrared spec-
troscopy (Afaf & EI-Dessouky, 2019; Coraline Millo, Lame, Sotta, &
Seguela, 2015; Wunderich, 2001), DSC s the simplest and widely
used techniaue for the determination of degree of crystalinty in
fbers. This method depends on measuring the amount of heat should
be provided to the fibers. That hest used to melt ts crystaline phase

the different polymeric materials from a long time. XRD technique
Is still the most prominent method used to determine the different

its professed
technique, and availabilty (Afaf & El-Dessouky, 2019 Kim &
Chang-Doo, 2014; Lindner, Petridis, Langan, & Smith, 2015;
Patrik Ahvenainen, 2016). The crystal structures of different
nylon 66 fibers were studied (Puiggal, Franco, Aleman, &
Subirana, 2009).

The birefringence measurement s powerful indicator for the study
of diferent characteristics of semicrystaline polymers. Also It can be
used to investigate the physical structure accurately (Hamza, Sokdar,
E-Bakary, & Al, 20103 El-Dessouky et al, 2010; Hamza, Sokdar, El-
Bakary, & Al 2002 Hamza, Sokkar, ElFarahaty, & E-Dessouky,
2004; Sokkar, El-Farhaty, E-Bakary, Al & Afmed, 2018; Sokkar, El-
Tonsy, E-Bakary, E-Morsy, & All, 2009). In particular, the birerin-
gence s mainly used to measure the degree of the molecular align-
ment in uniasal oriented fibers that utlized in several structure

Polyethylene terephthalate (PET), a semi
erystalline polymer, can be used in a wide range
of commercial applications due o its desirable
physical and chemical _properties, such as
cleamess, light weight, high strength, siiffness,
high chemical resistance, elastic nature, and low
price [1-3]. A drawing process should be applied
to make PET fibers acceptable for textile and
other industrial applications. The polymer tensile
deformations are always accompanied by advance
alignment of chains along the drawing direction
The amorphous and crystalline molecular
orientation is related to the induced strain in
the sample. There are two different models that
explain the orientation as a function of draw
ratio the pseudo- affine and affine models. The
application of one these model depends on the
drawing conditions [4]. Many authors studied the
effect of drawing process on the mechanical and
structural behavior of PET [5-9]

‘To enhance the behavior of the final polymeric
products, the orientation amount and crystallinity
degree should be completely characterized.
Different experimental methods, such as wide-

such as molten fiber stretching, rapid cooling,
and hot or cold drawing process, can be utilized
to produce orientation in the polymers. Fiber
properties can be changed by the drawing process.
“This change is due to the molecular arrangemen,
which is vital in characterizing the oricntation.
crystallinity, and other structural propertis.
When polymers, such as PET, are mechanically
drawn above or close o their glass transition
temperatures, an induced strain crystallnity can
be formed.

Birefringence is a_ physical indicator that
correlates the mechanical and optical properties
of fiber. Measuring the birefringence and
correlating it to other physical properties shed
light on the characteristics of a bulk polymer
An extemal force is applied to the fiber during
the cold drawing process so that the polymer
chains become highly oriented along the drawing
direction [11,12]. Birefringence measurement can
be used as a significant indicator to characerize
the amount of orientation and anisotropy. The
birefringence of polymeric fibers has been
extensively investigated because it is related
o the polarizability of the molecules and the
orientation function of these fibers. Birefringence
and_ refractive indices provide an orientation

heating. Kiar, ElFarahaty, & E1-D

Microse Res Tech 2019:1-6

‘wileyonlinibrary.com/joumal jemt © 2019 Wiey Perodicils Ioc. | 1

density measurement, can be used to monitor these

e (K MEINARG) Seve it measure, which is an average of the amorphous
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Abstract—The fne-siucture enrgy levls and lcimes are caculated for the lowest 218 loves of the
2525%, 26200 25220, 25250, 252y, 2527, 2700, 20, 20 20, 2502
p*4d, 252" 4s, 252 4p, and hh(m\vy\r'ﬂmnw 111 using the genera
e atorie stnucture packnge (GRASH), The stamre ant of he decie dipole (
2 dipole (A1), and magnetic quadrupole (112) transitions from th lovls of

. 222935, zm, 3p 252p°3p, 252p°3d, 23, 2p%3p. and 2p°3d
conligurations to the levels of the 24%2p° and 252p° configurations arc presented. The GRASP results
B et oiber clcviions ond messaremonts
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1. INTRODUCTION

atomic data of highly ionized atoms are

252p°3d, 252p%4s, 252°4p, 252p°4d, and 25204
configurations in Kr XXVIII
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An insight on the process-property
relationships of melt spun polylactic
fibers

2 and HM El-Dessouky??

bstract

Polylactic acid (PLA) fibers are receiving growing interest as one of the recent innovative materials being developed for
various applications. The inherent biodegradabilty of PLA makes it highly attractive for the biomedical and health care
sectors. PLA fibers need to be partially and/or highly oriented to allow high performance and readiness for a wide range
of manufaccurabilcy. In this scudy, the structure and properes of PLA fibers, manufactured at diferent spinning speeds,
were studied. Laser difractometry, polarized light microscopy, differencil scanning calorimetry (DSC) and X-ray dif-
fraction (XRD) were used to determine the diameter, birefringence, molecular orientation, enhalpy and degree of
crystalinity of as-spun and drawn PLA fibers. The results of DSC and XRD showed that the degree of crystallinity of

netdnd for several fields, such as astrophysics, laser

In ths work, we calculte the energy leves, -
times, wavelengths, transition pr v oscillator

sics, and plasmas physics.
transitions in the 2s%2p® tonhgumhmv are an i
portant tool for the diagnostics of high-temperature
plasmas [1]. The atomic ol tor o i e P
fons have been reported [1-23].

Cohen et al. [2] have observed the lines of the

25%2p°~2572p'3s, 2s2p°—2572p'3d, and 2s2p°—
252p°3s transitions of F-like ions from Sc XIII to
Cu XX, Chapman and Shadmi [3] have ca mmm\

the energy levels and oscillator strengihs for ran-
sitions from the levels of the 2522435, sz,ﬁw

252p°3p, 235, and 2p°3d configurations to 252p% Py
and 252272 Pyy levels for the Se XIII, Fe XVIIL,
2p'3d

nd Cu XX, The lines of the 25295
transitions for the F-like ions with 19 < Z < 27 have
been observed by Feldman et al. [4

The general-purpose relativistic atomic structure
package code has been used in the calculation of
{he atomic mm lv:r Ir(m:mmh uwou}, the lowest 113,
levels of the 2 262 81, 261731, and
2°31(1 =5, p, d Jmnngura«mm [nrr like o
37< 2< 53010, andorions with 55< Z <
Recently, Zhang et al. [23] have caleulated the atomic
data for E1, E2, M1, and M2 transitions between
0 levels of 2522p%, 252535, 252p%3p,

the lowest

Isheikh Uni-

"Physics Department, Faculy of Science, Kalr
Kafr I

strengths, and \lnc strengths for L and
M2 transitions in Sc XIIT \Mng!hc gcncm\ purpose
relativistic atomic structure package.

2. CALCULATION AND RESULTS
2.1 Energy Levels

lowest 218 lov-

The afomic dataof S¢ Xl of t
els of 2522 zdz,, M
252p73s, 252p°3p, m,; S 5908, 23p, 2
252pMs, 25°2ptp, 25%0p14d, 2s2p°s, 252 |p
and 2s2p%4d configurations are caleulated using the
GRASP code [24].

Table 1, we present the energy levels (in Ryd),
and the m.xmgmummm for 218 fine-structure lev-
s of the 2p° “z,,kgr 252%31, 2%,
2301, and 227 (i d) configuration
Gbtained from GRASP with and ithout Brei and
QED eifects for S XIII. The Breit and QED en-
ergies (GRASP?) are lower than the correspond-
ing Coulomb energies (GRASP?) by up to 0.04 Ryd
(~0.1%), except for the 252272 Py 5 level is 0.01 Ryd
(~3.2%). The comparison between the present en-
ergy levels results and the compiled data from NIST
[25] shows the level orderings are the same and the
differences are within 0.4%, except for the 252p25,

fheikh, Egypi o
rtment, Faculty of Applied Science, Umm Al evelisz
Qura University, Makkah, Saudi Arabia. ‘The lifetime of excited level j is given by 1/(3; Aj;)
E-mai: Fatea_sathrouséyahoo. con and the summation includes A-values from all types
583

case of changing the take-up speeds of drawn fibers.

Blosscatlefesnfin ey mjus g
attention in the last few decades. The biodegradable
polyi. dopraifibn featuld ofry st advai

ge in contrast with the low g ratio of most
Ay 0 L e G
G A S T, U o
polymers fit in the natural recycling pros

Polyactc acd (PLA) s the it esible hermoplas-
tic fiber that can be produced from plant-based renew-
able resources, such as corn and sugar cane, and
extruded by conventional melt-spinning processing
technologies. PLA successfully bridges the gap between
synthetic and natural fibers, thereby expanding its
application range, from medical and

LA fibers is significantl improved for the drawn PLA fibers compared to the as-spun fibers and leveled off in the

Keywords
biodegradable, crystllinty, orientation, polylactic acid, structure-properties, fibers.

SRS IS <M o o
sirable physical and mechanical propert

e R e i exooens
‘mechanical properties, easy processability and reason-
able price. Many products, such as shopping bags,
mulch films, cutleries, office utensils, flower pots,
yoghurt cans and toothbrush handles, can be made
LA, which may also be used in medical and
engineering applications **

e building block of PLA is lactic acid, which
exists as optically active D- or L-enantiomers.”
The decomposition of PLA occurs by hydrolysis,

to environmentally benign films and fibers for pack
ging. houseware and clothing. PLA fibers have particu-
larly attracted attention in commercial texiles due to
their various advantages, such as ease of melt proce:
. wique property spectrum. renewable sour
origin and ease of composti g at the
end of their useful life."* l'l/\ has been H\luw\ely
studied due to its biocompatibilty, sustainability and

P
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Multifunctional curcumin-loaded mesoporous silica nanoparticles for cancer )
chemoprevention and therapy =
Nihal S. Elbialy""’, Samia Faisal Aboushoushah’, Balsam Fahad Sofi", Abdulwahab Noorwali’

Abstract—Energy levels, wavelengths, oscillator strengths, transition probabilities, line strengths, and life-

mes are calculated for transitions in Ti XIV. The 2525, 252p°, 25%2p*31, 252p%31, 2p°31, 25?2p*4l, and 2s2p°41 ARTICLE INFO ABSTRACT
(I=s. p. d) configurations are used in the calculations and 218 fine-structure levels are obtained using the
general-purpose refativistic atomic structure package (GRASP). The results for the electric dipole, electric [r— s sy i 0 s ar s s paarir o iy (O) 8 s s

quadrupole, magnetic dipole, and magnetic quadrupole transitions from the levels of the 2522p°, 252p°, e ticancer agent. Mulifuncrion] PEG-MSNPs-Cur wee synthesized o enhance curcumin bioavaiably f
2522p*31, 252p"31, and 2p%31 (1= s, p. d) configurations to the levels of 25?2p° and 2s2p° configurations are pre- peptimorires oy R S Categ cifat S gy R — P’“"c for molecular imaging

sented. Comparisons are made with the available experimental and the other calculations.
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INTRODUCTION

‘The spectra of highly ionized atoms are needed in
astrophysics, laser physics, and in ic of high-
temperature’ plasmas [1]. The atomic data for the

llator strengths, F-like ions

code for 17 F-like ions with 37 < Z< 53 [16], and for
19 F-like ions with 55 < Z< 73 [19].

In this paper, the cncry leves, lifeimes, vae-
tengths, transiion probabiliteeossiator trenth,
calculated for the clectric dipole

F-like ions have been studied and the-
oretically [1-20]. The observed and calculated wave-
lengths and wavenumbers of the lines of the 252p’—
222p*3s, 252p5—252p*3d, and 252p°—2s2p3s transi-
tions of the F-like ions with 21 < Z< 29 have been pre-
sented [2]. The observed wavelengths of the lines of
the 252p°~2522p*3d transitions for the F-like ions with
19.< <27 [4], and for the 252p*~2s2p" transitions for
ions from Ne 11 to Ni XX [3] have been reported.

The energy levels,

welengths and weighted oscil-

lator strengths for the transitions from the levels of  2¢23,5,

(l:l) clectric_quadrupole (E2), magnetic_dipole
1), an ic quadrupole (M2) trans

XIV, using the general-purpose relativistic atomic
structure package (GRASP).

1. CALCULATION AND RESULTS
1.1 Energy Levels and Lifetimes

The enerey levels (in Ryd), lifetimes (7 in s), and
the mixing coefficients for the lowest 218 levels of
| 282p'3s, 252p'3p, 2522p'3d, 252p%3s,

252p°, 2522p*3s, and 222p*3d to the levels of 292" for  22p%3p, 22p%3d, 2p3s, 2p%3p, 2p°3d, 252p'ds,

the F-like ions with 12'< Z < 28 have been calculated
using the Hartree—Fock Relativistic (HFR) program
[7]. The many-body perturbation_theory (MBPT)
approach in combined with the configuration interac-
tion (CI) have been used in the caleulation of the
energy levels of 252p° and 252p* configurations for the
F-like ions with Z< 60, by M.F. Gu [13].

The energy levels, lifetimes, and radiative rates for
transitions among the lowest 113 levels of the 25%2p5,
252p°, 2522p*31, 25%%31, and 231 (I = 5, p, d) configu-
rations have been calculated using the general-pur-
pose relativistic atomic structure package (GRASP)

252ptip, 25274, 25274, 2529 Ap, and 22 con
rati XIV are calculated u
rcl'mwsnc atomic

GRASP with and without Breit and

presented in Table 1. The Breit-and QED energies
(GRASP") are lower than the corresponding Coulomb
energies (GRASP?) by up t0 0.05 Ryd (~0.1%), except
the 252p% 2P, level is 0.01 Ryd (~3.3%). Further-
more, the inclusion of the Breit- and QED correcti
has resulted in slightly different level orderings for
34/35, 67/68, and 94/95 levels.

713
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1. Introduction

Cancer is a sgnificant healtheare problem, which is characterized
by an abnormal and uncontrolled increase in cel proliferation. It is the
most serious lfe-threatening disease worldwide [1]. According to the
TR e P e o e D
s e O EE
cancer diagnoses s expected to reach 24 o slobally by 2035 [2].

R e ) A (9 A O 6 0
motherapy. Most cancer patients receive chemotherapy either alone or
in combination with other oncological modalities. However, this ap-

concentration in the tumor site [3]

s a consequence, the use of natural products, that have anticancer
properties such as induction of apoptosis and inhibition of tumor
growth without harming normal cell, is pressing. A natural substance
thatis a food or food ingredient and offers  health or medical benefitis
known as a nutraceutical [4]. One of the promising nutraceutical in-
gredients is curcumin, i s a hydrophobic polyphenol which is derived
from the turmeric spice (curcuma longa plant). Turmeric spice is a
popular south Asian spice that belongs (o the ginger family and its
active ingredient is curcumin [5]. Through the past decades, curcumin
has attracted the attention of the scientific community due to its high

proach has several
drugs in the body thus effecting both cancerous and normal cells, re-

towards cancer. Curcumin has been found (0 in-
Tbit Garcinogenesis (6], cause distrbances fn mitosls ths badiog 10

sulting in dose related side effects combined with low drug  cell eycle arest [7], inhibit tumor iniiation and progression (invasion
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700 °C in air, argon, and vacuum. Therefore this steel can be applied in magnetic
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1| INTRODUCTION

Silicon steels are widely used as soft magnetic materials in
several applications, ez, transformer cores, electrical
engines, ete. With increasing Si content hysteresis losses at
high frequencies decrease and at 6 wt% Si the alloy exhibits
zero magnetostriction."! However, as Si content increases
the material workability deteriorates. Above 7atf% Si
(~3.65 wtti), the materials are too brittle to be rolled without
appearing of cracks!?! This lack of ductility has been
attributed to sructural decomposition into at least two phases
known as B2 (Fe-Si) and DO3 (Fe:Si)."" Several methods for
preparation material with a high Si content have been
developed, such as a special thermochemical routing,"*! hot
dipping process followed by diffusion annealing,"”’ chemical

vapor deposition,'” or mechanical alloying.”* Recently the
Fe-Si steel with 6.5 wi% Si has been developed namely for
electrical engines applied in electrical vehicles.””

Studies of the corrosion of Fe-Si alloy have been done in
various atmospheres of chemical composition and pressures
Yanagihara and Yamazaki'""' annealed the samples of Fe-
with 3wi% Si alloy at 850°C in 75% Hy-25% N, Sidor and
Kovac!"!! anncaled Fe-Si (0.9, 1.5, and 2.4 wif% Si) alloy in
No-Hy-H,0 atmosphere in temperature range 800-960 °C,
Li etal.""* annealed the alloy with 1, 2, 3 wt% Si in Ar-CO,

800 °C. Anefiect of gasco

72% N-17% H,0-8% CO,-1% O, applied at 1100°C and
1200°C were studied in Ref. [13]. Liu et al!"* studicd
corrosion behaviors of 5.9 and 13at% Si alloy in Hy-H;S—
€O, mixture at 700 °C. Influence of oxidation atmosphere in

Materials and Corsion. 2019,70:593-604 [S——
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Abstract: Concentrator photovoltaic (CPV) systems have displayed an important cost reduction and in
the next few years could offer a competitive cost advantage compared to that of flat plate PV systems.
Such CPV systems require some cooling methods to overcome high operating temperatures, which
reduces thei y On the other hand, s (TEG) are devices
that convert thermal energy directly to electrical energy, provided that there is a temperature difference
between its two faces. A hybrid concentrator photovoltaic/thermal (CPV/T) system is proposed in
this work. Such a system uses TEG in a two-fold manner: to passively cool down the CPV cell in

order to maintain ifs p in such high tempy ditions, and to use the
thermal energy lectrical energy, which is added to the system’s tofal power
output. Two types of solar cells were investigated, namely, Gag 51 gsP/Gagsalng 17As with efficiency

an of 28% at 250X, and a Laser Grooved Buried Contact (LGBC) silicon concentrator PV cell with an
efficiency of 18.3% at 40X. These cells are assumed to be coupled with two TEGs of the same type but
with a different number of junctions. Experimental results showed that coupling TEG modules to a
CPV system could be a useful method for enhancing the overall output power, provided that PV cells
are chosen with a low efficiency temperature coefficient and high PV performance. Also, TEG modules
have to be chosen with a high figure of merit. Moreover, the operating optical concentration ratio, as
well as the covered area of the TEG, have to be optimized in order to maximize the total system output.

Keywords: concentrator photovoltaic; thermoelectric generator; PV/T hybrid system

1. Introduction

Photovoltaic energy conversion has already become one of the most reliable energy resources.
Further reduction of the system costs is a must in order to fulfillthe increasing demand for energy all

In order t the solar cell output power could be increased
by the use of either stationary or tracking solar concentrator subsystems [1]. One disadvantage of
concentrator photovoltaic systems (CPV) is that they require direct sunlight as they cannot operate
effectively with diffuse radiation, meaning some sort of sun-tracking system is required, which adds to
the system complexity and total cost of the operation. The operating temperature of PV cells plays
an important role in determining their electrical output because part of the incident solar energy is
converted into electricity while the remaining part is converted into heat [2-5]. This adds another
disadvantage to using such concentrating systems because of the elevated PV cell’s temperature.
While the generated current of the PV cells increases slightly with temperature, the corresponding
voltage decreases considerably with temperature elevation. This reduces the fill factor, output power,
and electrical conversion efficiency accordingly:

Energies 2019, 12,2623, doi:103390/en1 2132623 wwwmdpi.com/journal/energies
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Improving the efficiency of the organic solar cell (CuPc/Ce) via PEDOT: PSS M)

as a photoconductor layer doped by silver nanoparticles £
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Kot nn
it mncpaics ullrene (Ca) 2 an aceptor was improved via Poly(-thylene dixythophene) Polystyrene sulfnate
Orpac sl cl (PEDOT:PSS) a5 (photoconductor transport layer) embedded by siver nanopartices. Siker nanopartices
ot g o P
Tt
shapes of AgNPS were made on glasy 110 using Spin Cote. The st two lyers of CuPe and G were pre-
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e buitin clectrc fid that geneste due to surbce plsnon resonance aound APNPS emboddod n
PEDOTSS. The sateig
exchons o ¢ and h and move to erminal connection and mproved the cll fcency.
Introduction phihalocyanine/fullerene have been investigated, and the conversion

effciency was achieved (14-16). Diferent consituents can be inter
Photovaltaic cells have earned more study because they are clean,
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on the development of the elect
conductivity of PHB composites

Ahmed M El-hadi"?®, Ahmed M Abd Elbary® and
Saleh M Allugmani

Abstract

This work is aimed to use polyaniline (PAni) as the conductive filler with a different weight percentage for the devel-
opment of the electrical conductivity in poly (3-hydroxybutyrate) (PHB) to apply in the green electronic devices and
biomedical application. PHB is brittle, and for this reason, it has mixed with polypropylene carbonate (PPC)/plasticizer
(TEC) to improve its toughness and then mixed with PANI/CB to introduce semi-conductive biopolymer. IV charac-
teristics of the samples were measured and showed ohmic behaviors, and this is apparent as the temperature rises above
50°C. It observed the semiconductivity properties of all samples. It has been found that increasing in PANI concentration
in PHBIPPC matrix leads to increase in the value of the AC conductivity, dielectric permittivity (') and dielectric loss
(¢"). The AC conductivity of the PHB blends is improved from 10 to 16 Scm " (pure PHB) to | Scm ™" (composite 4),
and this depends on the PANI concentration. These enhance in the electrical conductivity was due to the improved
miscibility between all the components as shown in DSC, the single Tg, and Tm, which was supported too by SEM where
PANI/CB is good dispersion in the PHB/PPC matrix.

Keywords
Poly (3-hydroxybutrate), polypropylene carbonate, biopolymer composites, DC- and AC conductivity

renewable, and low-cost sources (1,2]. Artifcial OPV.cels on organic

the facilty of manufacturing, and tunable
optical properties such as color and transparency (3,4 Recently, the
efficiency of convertng light into electricity from OPV has beer

‘and electrode, barrier layer, donor/acceptor heterojunction. ITO on a
glass substrate is utlized a5 an anode in OPV applications due to fts
high opteal transmittance in the visible range. Also,  top-illuminated
construction with a thick Ag anode and a thin Ag single layer as the
Semi-transparent cathode followed with a capping layer was reported

)

structures with metals. Copper

78)
Besides, Cub has been used as active materal in the OPV devies, asa
donor and dominant absorbent material, 5o that it used in charge

Ao, his capping layer could be applid o im-
prove the optical field distibution within the device. A thin layer of
organic and fnorganic materials s injected between the anode and the
o Wl o i v b A

high clectron mobility, absorbing light, related to primary donor ma.
terials, and long exciton diffuson length (9-13). Sola cells based on

Conmesponding author st Spectoscopy Deparment, Physcs Divisi
ol oddes: yohoo.com (R Seowd)

itps//doiorg/10.1016/3rinp2019.102819

the effciency OPV. Also, the anode barrier layer uses to change the
work function (W) at the anode-donor interfce, It decreases the

NRC, Dokki, Cairo 1262, Egyp.

Rece 16 November 2019; Acepted
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Introduction

Poly (3-hydroxybutyrate) (PHB) is produced from
renewable sources like molasses (sugar beet, sugar
canc) by bacteria during the fermentation and is also
biodegraded by different bacteria.' PHB is polyester
thermoplastics and can be used in many applications
such as surgical sutures, drug delivery and films in food
packaging. However, PHB is brittle, compared to com-
mercial synthetic polyester polymers. Therefore, this
disadvantage can be overcome in PHB by adding
flexible materials like PPC and TEC to improve the
elongation at break and elasticity.

Carbon dioxide (CO,) is released through human
pollution by burning the plastic waste and fuel from
cars. CO, continues to rise and is diffcult to recycle,
increasing the release of CO, into the atmosphere that
leads to the global warming. Each year produces tons
of CO, in the atmosphere and causes pollution of
the environment. Interest in the use of carbon dioxide
to preparer bioplastics material is increasing, because

Z

itis available and renewable. PPC is a biopolymer from
carbon dioxide and propylene oxide (PO) using a
catalyst? The elasticity of PPC is higher than PHB,
therefore we mixed it with PHB, only 20% of PPC to
improve the softness and anything more than 20% will
give phase transition with undesirable characteristics.
It is known that most polymers are used as insulators
in clectricity cable, because the polymers are light-
weight and low cost and easy to manufacture compared
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X-RAY WARM ABSORBER VARIABILITY OF THE SEYFERT GALAXY
ARAKELIAN 564

B. Korany"* and M. I. Nouh!

We studied the variability of warm absorber clouds of ionized gas within AGN for the Seyfert 1 galaxy
Arakelian 564. The X-ray spectra for four XMM-Newton observations of this object are analyzed using
the EPIC and the RGS instruments. These four observations covered 11 years. The ionization parameter
& of the absorbing matter changed between observations (1ogt =0.889:+3.1x10° for the 2000 observa-
tion and 0437 7.60x10° for the year 2001). The X-ray soft excess s studied for the four observations

v in EPIC spectra ick-body temperature is 0,129 2.0x10°* KeV'

and the second is 1.74+7.6x10™ KeV) and one black body parameter in RGS spectra.

Keywords: galaxies: AGN X-rays: warm absorber: Arakelian 564

1. Introduction

The first suggestion of warm absorbers (absorption in the X-ay spectrum of AGN from fonized matter) was
introduced in [1] to investigate Einstein data of the quasar MR 2251-178. We note the warm absorber in the spectrum

as a deficit of the soft-X-ray counts with respect to the power law energy distribution at energy =2 KeV. Most Seyfert

galaxies contain ionized absorbing gas in their lines of sight [2], and there are various explanations for this warm
absorber. One explanation s a wind formed by photoionized evaporation from the inner edge of the torus [3]. It is

clear that no definitive idea exists of the position of warm absorbers in AGN. Some speculate that they could lie

! Department of Astronomy, National Research Insttute of Astronomy and Geophysics (NRIAG), 11421 Helwan, Cairo, Egypt
Department of Physics, Faculty of Applied Science, Umm Al-Qura University, Saudi Arabia, e-mail: abdo_nouh@hotmail.com
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A study of the influence of plasmonic resonance of gold nanoparticle doped )
PEDOT: PSS on the performance of organic solar cells based on CuPc/C6p (&%

D.A. Said®, AM. Ali*, M.M. Khayyat", M. Boustimi ", M. Loulou”, R. Seoudi **"
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1. Introduction and tunable optical properties. Furthermore, phthalocyanine (Pc) as an

ly

Gold nanoparticesprepared inthe range (1-100 ) have distnct  photovoltaic cels (15, 16]. Copper phthalocyanine (CuPe) is ane f the
pe (1,2, i i organi 7,

31 Th charcterstk ptca properes are due o the absrance ad 151 ar

scatering of incident light at Localized Surface Plasmon Resonance

(LSPR). The LSPR is the collctive oscllation of elctrons in the con-  (TCF) are materials that must fulfil the requirements of high conduc-

The ity and bigh ol mpare o in v plcatons of
Colidal Graphene [19], 1201,
5,6,7,8).In 1), 22), metal mmmnms

reducton methods, th partice sizes and shapes can be controlled by consistng of nanowires, nanogrid, nanafibes (23], and carbon nano-

changing the reaction temperature or the concentration of the reducing  tubes (CNT) [24, 25] have been applied as transparent conducting films

agent 9, 10,11, 12 Mor rcenly,god nanoparticeshave ben used - (TCE. Chakaroun e, al. made threelayer anodes of ITO/AU/TO in
3341 3 : oty

o cels have gained e improve the fl factor and efficiency (26]. I can be replaced ITO by

tecent years due o low production cost,easeof fabicaion,feibility ~ PEDOT:PSS a  ront elctrde inorganic solarcels becauseof i high
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Examination of Quality Control Parameters in some Diagnostic X-ray Units

Alfawwal,

E-mail: tahaalfawwal @hotmail.com

KEYWORDS

Quality Control,
Reproducibiliy,

s Kutbi, RAY

ABSTRACT

Periodical performance of quality control in diagnostic x-ray ma-
chines is important to provide minimum dose delivered to patients and
high image quality. The current study is aimed to assure the quality con-
trol of conventional X-ray machines over some Makkah city hospitals
according to quality control protocol and the measured parameters val-
ues are compared to the international acceptance limits. Some factors
affecting on quality assurance of conventional X-ray machines such as
reproducibility of time, applied high voltage, kilo-voltage accuracy, time
accuracy, linearity and half value layer of X-ray machines over four hos-
pitals in Makkah city are investigated. These parameters are measured
by using the RaySafe solid-state detector connected with suitable ioniza-
tion chambers located at 100 cm source to image detector. Time Repro-
ducibility ranged from 0.05% to 0.07% and high voltage reproducibility
ranged from 0.09% to 0.14 %. Kilo-voltage accuracy ranged from 0.22
t03.5 % and time accuracy ranged from 0.02 to 4.1% respectively. Cocf-
ficients of lincarity of diagnostic X-ray units in four hospitals in KSA
were 0.02, 0.004, 0.02 and 0.24. This study concluded that quality con-
trol examinations are within the tolerance limit of the American Associa-

Accuracy, Linearity

‘;{:f _g'}'ig'm""f SR tion of Physicist in Medicine, “(44PM)". It assists in the optimization of
a dose delivered to patients.
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Abstract.

“The charged particle central rapidity density per participant nucleon pair (
(dNcp /dn)/(0.5(Nyare))) as a function of the average number of participants (N for
isi 2.4 and 200 GeV, and Pb + Pb collisions at
X 'S an improved HIJING
(ImHLIING/Cas) model. Compared to the standard HLIING version, it incorporates: )
jes, if) . QCD runni ing, defined by the exact

solution of i ion, and ii)
shadowing, triggered by collective nucleon interactions with an incoming nucleon, and
simulated by i e i i i

settings of nuclear shadowing of partons, based on the standard HIJING1.0(2.0)
i Ttis shown that ImFil both quark and soft
f strength 5,5 can nicely rep it

dependence of (AN, /d7)/(0.5(Nyn)) at RHIC energy. As for LHC, a reduction of 5,
by~ 40% at very peripheral (90-100%) Pb -+ P collisions, as compared to free

I Jeon collisions, i found to rep d data. The values of ,(,,
used in IMHLIING;/ Cas/Setz calculations for most central 0-3(5)% Au + Au(Pb + Pb)
collisions at RHIC(LHC) energy, are found to be consistent with those employed in Set2
that reproduce the measured structure function ratios (12F* /207F’) as a function of
x.
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Effect of G Irradiati

on Physical Properties of

Spray Deposited SnO,-F Thin Films

H. Al-Ghamdi" *, Shatha A. Aldaghfag’, J. Bouslimi2, and J. Ouerfelli®

" Department o Physics,

Degartmentof Ptysis, Collegeof Scince, TafUniversity, Saudi Arabia

“Department of Physics, College of Applied Science,

/. Saudi Arabia

Umm A-Qura University, Makiah, Saudi Arabia

In this study, tin oxide thin fims doped Fiuor SnO,-F were deposited on glass substrate by spray
pyrolysis, for promting the sensitivity ofthe fims. The structural, optical and electrcal properties of
thin fims before and after y-iradiation using **Co G-ray source (0 to 100 kGy) have been reported,
‘The X-ray diffraction and AFM microscopy analysis revealed that the fims before iradiation were
polycrystaline with crystalite size of 41 nm and increase with increasing of gamma radiation dose,

but dislocation density and micro strain decrease,

and the sensible roughness to iradiation dose.

UVAVIS Spectroscopy revealed that the transmittance at wavelength 1400 nm decreases as the
eelboreioos sl i opial band oo 8.1 ol2 (o e decrcl ppantoe

from 1V

rease

hows that sm, ¥ tin i

are sensilive to gamma iradiation and i can be used for dosimeric appiiations and as gamma
sensor.

Keywords: Gamma Iradition, Thin Fims, Sn0,-F.

1. INTRODUCTION

Metal oxide semiconductors have been the topic of inten-
sive research due to their wide range of applications.
Among these materials, tin oxide thin films,
sidered as very interesting metal oxides because of their
electrcal and optical properies, SnO, is an n-type mate-
rial with direct band gap, around 3.6 eV, it have a
excion binding encrgy (130 MeV) and carrier mobiliy
(250 cm?/VS)."” Tin oxide (Sn0,) thin films as trans-
parent conductive oxide TCO, is considered as impor-
tant material, it used in different application areas: touch
screens, thin-film transistors, sensors, wide gap windows,
electro luminescent windows, nuclear technology, etc.
Sn0, thin films are synthesized by a different tech-
niques such as thermal evaporation,” oxidation of tin
film, Molecular Beam Epita hemical deposi-
tion, umnum-v Radio Frequency R, by sol gel and spray
pyrolysis.*1* Several efforts have been devoted to study
the - lrmdlallun effect on different metal oxide and metal
oxide structure thin films ! but The efforts o study of
and magnetic
imited. Senthil and
S RS fiende TR rad 5o

>

Author 0 whom correspondence should be adressed.

1 Gomput. Theor. Nanosc 2013, V. 16, No.xx

tin oxide thin films in the range of 0-150 Gy, for dosimet-
ric applications and rmadiation sensors.*** The electrical
measurement shows the films have a low electrical con-
ductivity and low sensitivity.

n this paper, the Co y-irmadiation effect of on SnO, F
layer prepared by spray pyrolysis has been studied (mor-
phology, optical and electrical propertis). The prepared
thin films, fluorine doped tin oxide with optimum per-
centage doping have highest electrical conductvity o =
1.71 % 10° Sem™!, and studied before and after y-radiation
irmadiation. The present results show improvement in the
sensitivity due to fluorine doping.

3701LHY HOHVAS3H

2. EXPERIMENTAL DETAILS

Thin films of tin oxide Sn0 are deposited by Spray
method. The preparation of the solution is based on anhy-
drous SnCl, as a precursor, first dissolved in methanol, to
which i added an amount of NHF dissolved in deion-
ized disilled water (DDW) in order to obiain a crys-
talline solution * The solution will be in the following pro-
portions: 970 ml of methanol are combined with 23

of SnCl, and 55 g of NH,F dissolved in 75 ml of
water, which corresponds o an approximate doping of 9%
optinized for minimum sheet resistance (R,). The sheet

w0 tosGem00977 1
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Abstract

In this work, we theoretically investigate the transmission properties of one-dimensional (1D) Fibonacci photonic quasicrystal
(PQC) by using the transfer marix modeling (TVIM) method. The PQC siructure is composed of altemated layrs of isotropic
ekt (50 M igh Ty ayevntucer zvacm qunencydep:ndm{ dispersion formula according to the two-fluid

Gorter-Casimirtheory
ofthe TMM method,

‘Within the framework

Fibonacei latice parameters, and the operating temperature on the transmission behaviors of the PQC strcture. Our numerical

of the constituent materials. We found that increasing the temperature and the angle of incidence, maintaining materials thick-
nesses constant there s  shift of the cutofffrequency to lower frequency values. Nevertheless, this cutoff frequency is shifted to

sher values with increasing the superconductor layer thickness. Morcover, we found that the width and the mumber of the

f Our for the design of
de
Keywords Q0) TMM)
Stopfilter

1 Introduction

Photonic crystals (PCs) are a new type of optical materials
having a periodic reffactive index in one o more directions
of the space that have been proposed to conirol the propaga-
tion of electromagnetic waves [1-3). These materials provide
the ability o prevent oralow, i cerain frequency ranges, the

band gap (PBG) materal, have atracted a lot of afention in
recent years due to thei remarkable features and the possibil-
ity to be used in several applications such as waveguides
(PCWs), fibers (CF), low threshold lases, phase rearders,
and fillrs [4-8]. Photonic quasicrystals (PQCS) are a new
field of PBG materias that are simply generated by quasipe-
riodic sequences such as Fibonacei, Thue Morse, Rudin

propagation o light in one or orthe loca- ~ Sh d Cantor [9-15). One-dimensional PQC s the sim-
tion of frequencies. PCs, als plest o va
of quasiperodic sequence named “detei
structure, Furthemore, this intermediate class which is be-
el tween periodic and random structure exhibis the properties
whbelhadi@ugu.edusa of self-similarity, long-range order, and lack translational sym-
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‘metry. This kind of quasiperiodic multlayers structures gen-
erates various PBG in which the propagation of electromag-
netic waves s probibited. These photonic quasicrysials have
been widely used in various moder applications like optcal

filtrs, high reflector, and optical switches [16-15].
Recently, the introduction of dispersive material, such as
metals, plasma, and ina
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PBG material has attracted much attention because of llmr
peculiar optical characteistcs [19-21). Actually, the optical
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Cardiac Phantom for Gated Single Photon Emission
Computed Tomography (GSPECT)

R. A. Hassan, S.H.A. Al Lehyani
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o f 5

kit imaginy, buf fe patieats Tmiabilt and e prysinlogial
cardiac function variabi ificult fo evaluation
mdeomtog oMt ‘imaging techniques. So, a d

efererce o cumpars the recomtruted vomer & clction
fractions for GSPE i O
DCP with a standard dusb-head ra, and_ the
e eeciom et e eI S ke
s v Ecpind oS SR Ar R T
was evaluated by imaging of 12 different volumes of the
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I INTRODUCTION
The human heart s a 3-D organ with a complex shape and
a periodic motion. For a correct evaluation of systolic
function, a 4-D reconstruction (3-D volumes as a function of
time) seems 1o be necessary. However, no reference method
currently exists for cardiac volume reconstruction; doubtless
because of the intrinsic complexity and the recent nature of all
multidimensional imaging techniques of the heart. Most of
the studies carried out compared two or more modalites: for
example, echocardiography vs. gated single-photon emission
computed tomography, SPECT (Nichols et al. 2000), 3-D
echocardiography vs. nuclear magnetic resonance, NMR
Chuang et al.
entriculography (Nosir et al. 1998) or nuclear medicine vs.
angiography (Yamazaki et al. 1997).
Results sometimes pointed out differences of volume
quantification, but it is often difficult to select one method in
preference to. another, without an qcccpma smndvd

Many sudies have been done on cardiac volume
measurement to determine the accuracy and reliability with
different modalities (Lowe et al. 1993; Reicheck 1987;
Hoilund-Carlsen et al. 1984). They were tested mainly on
animal or human models (Byrd et al. 1989) (ventricular mass
and volume determined postmortem) and sometimes on satic
phantoms of different materials (Aakhus et al. 1994)
Physiological cardiac thythm and systolic function variability
make studies difficult in living subjects. Similarly, static
phantoms are very restrictive. Studies on isolated beating
hearts have been carried out with US imaging (Smith et al
1995) but cannot be realized with gated SPECT because the
exam depends on radioisotope uptake by a living cell.

II. MATERIALS AND METHODS
AMATERIALS:
Dyn'\mm cardiac phantom (DCP) (Fig. 1) was constructed
uclear medicine unit to studying the heart
quanufczum) by Gmcd single photon emission computed
tomography CT). It was made from a mechanical
p system, whvch ‘was connected to an ellipsoidal model of
left ventricle made from rubber balloon and surrounded by a
thorax phantom. At this time, no right ventricle is available to
allow two-chamber examinations. Ventricular filling and
emptying were achieved by mans of a noncircular motor
motion on a reservoir, which withdrew! added water from/
into the balloon, yielding a sinusoidal filling and emptying
pattern. To simulate the ventricular wall, the balloon coated
with a mixture of glue and 9mTe, it composes using 5 ml
glue add with 99mTc (0.025 mCil mi3) and shake the
solution 10 behomogenous, then we coated the cardiac
balloon with it. 20 min later we coated the balloon with
another layer of free glue (without 99mTe) to prevent the
chest phantom contamination, it leaved about 30 min to dry,
then we installed the DCP in the thorax phantom replacing
the static cardiac phantom of Data-Spectrum, Chapel Hill,
NC

The pump rate was controlled such that we obtained constant
heart rate of about 65 beats. min”. An electrical contact
generated a voltage peak when the pump reached i

outermost position  (end-diastolic (ED) volume of the

Calibration of
n parameters, is an appropriate Nsponse to lhes:
anmul«m,mumuwuybuu nical evaluation.

wdan Ali Hassan All, Physics Department, Faculty of Applicd
Stne Unm Al Qur Unvesiy, VS i

iamid Abmad Al Lehyani, Physics Depariment, Faculty of
A S s Ui, V. S i

N

P
(ECG) trigger. A fixed 33.8 mI3 stroke volume is applied for
each cjection ’racuon. but sysolic volume is adjustable,
starting from a volum mi3. The diastolic volume was

Vared from 56.3 10 99 i, ad the systolic volume from
225 10 63.4 mi3, using steps of 3.75 mi3, the corresponding
ejection fraction varying from 60% (a value close to the mean
normal value) to 34% (pathologic cases). Twelve precisely

3 www.ijntr.org
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Benard Convection in a Horizontal Porous Layer Permeated by a
Non-Linear Magnetic Fluid under the Influence of Both Magnetic Field

and Coriolis Forces
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Umm Al-Qura University, Makkah, Saudi Arabia
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‘This work examines the Benard convection of an infinite horizontal layer occupied by
a porous medium permeated by an incompressible, thermally and electrically conduct-
ing viscous fluid heated from below when subjected to both uniform vertical magnetic
field and Coriolis forces. A model proposed by P. H. Roberts (1981) in the context of
neutron stars is used. We show that the nonlinearity in this model has no effect on the
development of instabilities through the mechanism of stationary convection which is
the preferred process in terrestrial applications. However, in non-terrestrial applications
the non-linearity influences the onset of overstable convection and overstability is the
preferred mechanism. Some numerical results are presented for the overstability case
when both boundaries are free and rigid.

Keywords: Benard convection, linear stability, porous medium, stationary instability,
overstable convection.

1 Introduction

Thermal instability theory has attracted considerable interest and has been recognized
as a problem of fundamental importance in many fields of fluid dynamic
experiments to demonstrate the onset of thermal instability in fluids are attributed to Be-

The earliest

basis for Benard’s
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Vibration of circular micro-ceramic
(Si3Ny) plate resonators in the context
of the generalized viscothermoelastic
dual-phase-lagging theory

Najat A Alghamdi

Abstract

I this article, the analysis and numerical resuts are represented for the thermoeastic of an isotropic homogeneous,
thermally conducting, Kelvin-Voige-type circular micro-plate in the context of Kirchhoffs Love plate theory of general-
ized viscothermoelsticity based on the dual-phase-lagging model. The governing equations are obtained for the general-
ized dual-phase-lagging model and coupled plates. The scaled

ilustrated in the case of the circular plate and the axisymmetric circular plate for an aspect ratio for clmped boundary
conditions. Laphce transform has been applied, and its nversions have been calculted numerically by using the Tzou
method. The results have been carried out for the ceramic (Si;N.). It s noted that the temperature increment and fat-
eral deflection are significanty afected by the time, the width, the thickness, and the mechanica relaxation times of the
material.

Keywords
Viscothermoelasticiy, dual-phase-lag, relaxation times, circular micro-ceramic
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and Tohmyoh'* studied thermoelastic damping on axi-
symmetric out-of-plane vibration of circular plate reso-
nators. Sun and Saka'® investigated the thermoelastic
damping effects on the out-of-plane vibration of circu-
lar plate resonators. They added a factor in their for-
mula of thermoclastic damping K = (1 + v)/(1 - 20),
which is different from that of Lifshitz and Roukes,"®
in which v is Poisson’s ratio. Li et al."” employed an
analytical study to analyze thermoelastic damping in

Introduction

Heat conduction has been studied using mathematical
models such as duak-phase lag (DPL), which was pro-
posed by Tzou.' The temperature gradient and heat
F e Bt by this model. Many scientists
used this model in heat transfer probler
systems** and thermoelastic damping vibra

Guo et al.""'? used the DPL model to analyze m ther-
moelastic damping theory of micro- and nanomechani
cal resonators; then, he investigated the dissipation in

the circular micro-plate resonator.

“The circular plate is & common structural in many
micro-and nano-clectromechanical resonators. Hao'
adopted an analytical study to analyze thermoelastic

damping in vibrations of micro- and nano-
electromechanical circular thin-plate resonators. Sun

Department of Mathemaces, Faculy of Applied Scence, Umm Al-Qura
Universy, Makiah, Saudi Arabia

Corresponding author:
Najc A Alghamd, Deparcmentof Mathematics,Faculy of Applied
Scence, Umm ALQura Unversiy, Makiah 4235, Saudi Arsba.
Enalt rafalghand @gat com

nard (1900, 1901). Rayleigh (1916) provided a
results.

e T

Thermal instability theory has been enlarged by the interest in hydrodynamic flows of Dl
electrically conducting fluids in the presence of magnetic field. The presence of such fields
in an electrically conducting fluid usually has the effect of inhibiting the development of

(bupsius sagepub comen-usiamiopen-access-3-3ge).

Abdula, A. A., et al: Thermosolutal nstabilly in a Horizontal Fluid
THERMAL SCIENCE Year 2019, Vol. 23, No. 2B, pp. 1130-1149 1139

THERMOSOLUTAL INSTABILITY IN
A HORIZONTAL FLUID LAYER AFFECTED BY ROTATION

by

Abdullah Ahmad ABDULLAH®, Sulmnu Dafer AL-AHMARI",
and Ali J. CHAMKH!
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Thermosolutal convective instability in a horizontal layer affected by rotation is
studied. Stationary convection and over-stability cases are considered for differ-
ent boundary conditions. Analytical solutions were obiained when boih bounda-
ries are fre¢ and numerical results were obtained for the cases of free and rigid
boundarics. The mumerical computations of this problem were performed using
the method of expansion of Chebyshev polynomials. This method is better suited
1o the solution of hydrodynanic stability problems than expansions in other sets
of orthogonal polynomials. This method not only has high accuracy but also al-
lows stationary and over-siable modes (o e treated simultaneously, which is im-
portant if perchance the eritical eigenvalue flis between the different modes in
response to changing parameter values. The results obiained show that the effect
of both solute conceniration and rotation is 10 siabilize the system for stationary
convection case and for the over-stability case when both boundaries are free.
However, when both boundaries are rigid some unexpected behavior are ob-
tained in the case of over-stability

Key words: thermal instability, thermosolutal convection, rotation,

thermal Rayleigh number, concentration Rayleigh mumber

Introduction

‘Thermal instability theory has attracted considerable interest and has been recog-
nized as a problem of fundamental importance in many fields of fluid dynamics. Rayleigh [1]
provided a fundamental theoretical basis for the thermal instability in a fluid layer heated
from below. The instability of a layer of fluid heated from below and subjected to Coriolis
forces was first studied by Chandrasekhar [2] and Chandrasekhar and Elbert [3] for stationary
convection and over-stability respectively. They showed that the effect of Coriolis forces on
the instability of the fluid layer is to inhibit the onset of instability. Several other authors di
cussed the in~\ah|hlv of fluids and the effect of rotation, Abdullah [4], Julien et al. [5], Chun
etal. [6), P 7], Geurts and Kunnen [8], Hom and Shishkina [9], Khan and Shafic
{161, and Sharma . (1)
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Abstract

The main aim of this paper is to develop some tools for understand-
ing and explaining the concept of group action on a space and group
action on algebra by using subgroups with finite index and both re-
striction and transfer maps. We extend this concept on quantum field
theory.

0 Introduction

Group action is a very important tool in mathematics. Namely, if a certain
group acts on a certain object, then many results and phenomena can be
resolved. Let G be a group, the object can be a set and then we have the
notion of a group acts on a set see [7]. Such object can be a vector space
which results the so called G-space or G-module see for instance [6]. In some
cases, the object can be a group and then we have the notion of group acts on
a group see [3]. The topic of a group acting on an algebra can be seen in [5, 9].
This approaches open many gates in the research area called the G-algebras
over a field. If we have an action from the group G to an object, then there
is action. This is the key idea in the theory of group
ction, each subgroup of G acts on the same object too.
Therefore, that subgroup has also fixed points.

This theory goes to back the work of Cauchy Frobenius Burnside see [10].
That is the counting lemma which has many application in real life. However,
the systematic method which had been initiated by Green in [4] is a very
significant approach to unify the study of group action on certain objects.

Electronic Journal of Graph Theory and Applications 7 (2) (2019), 315-328

Electronic Journal of
Lo Graph Theory and Applications

Bounds for graph energy in terms of vertex
covering and clique numbers
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Abstract

Let G be a simple graph with n vertices, m edges and having adjacency eigenvalues Ay, Ay, ...,
. The energy E(G) of the graph G is defined as E(G) = Y- |\i|. In this paper, we obtain the
upper bounds for the energy E(G) in terms of the vertex covering number 7, the clique number w,
the number of edges 1, maximum vertex degree d; and second maximum vertex degree ds of the
connected graph G These upper bounds improve some of the recently known upper bounds.
Keywords: graph energy, vertex covering number, clique number, maximum degree

0: 05Cs0

Mathematics Subject Classification
DOI: 10.5614/ejgta 2019.7.2.9

1. Introduction

Let G(V, E) be a finite and simple graph with n vertices and m edges and having vertex set
V(@) = 9.....0,} and edge set E(G) = {e1. ey, .., e, }. The adjacency matrix A = (a;;)
of G is a (0, 1)-square matrix of order n whose (i, j)"-entry is equal to 1, if v; is adjacent to v;
and equal to 0, otherwise. The spectrum of the adjacency matrix is called the adjacency spectrum
of the graph G.

Let Ay, Ag...., Ay be the adjacency eigenvalues of G. Let [Ay| > [Xg| > -+ > |A,| be the
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Beale-Kato-Majda’s criterion for magneto-hydrodynamic
equations with zero viscosity

Ahmad M. Alghamdi', Sadek Gaka’® Maria Alessandra Ragusa',

Abstract. This paper is concerned to study the blow-up criterion of
smooth solutions to the three dimensional magneto-hydrodynamic equa-
tions with zero viscosity. We prove that the smooth solution may be
extended by standard energy method, provided that the norm of the
0

gradient of velocity in a space much bigger than Bu . This result ob-
tained in this manuscript improves the former corresponding result.
AMS Mathematics Subject Classification (2010): 35Q35; 35B65; T6D05
Key words and phrases: Magneto-hydrodynamic equations with zero vis-

3
cosity; Buc,oe space, blow-up criterion

1. Introduction

This paper deals with the well-known problem of the breakdown of classi-
cal solutions to the incompressible magneto-hydrodynamic equations with zero
viscosity in B9 :

du+u-Vu+Vr—b-Vb=0,
b —Ab+u-Vb—b-Vu=0,

(&) V.ou=V-b=0,
u(@,0)=uo (), b(x,0)=bo(x),
where u = u(z,t) is the velocity of the flows, b = b(z, ) is the magnetic field,

= m(x,t) is the scalar pressure, while uo and by are given initial velocity and
initial magnetic field with V - ug = V - by = 0 in the sense of distribution.

The system (1.1) describes the macroscopic behavior of electrically conduct-
ing incompressible fluids (see [10]). In the turbulent flow regime which occurs
when the Reynolds numbers is very big, we ignore the viscosity of fluids to
haveour system (1.1) (see e.g. [9]). In the extremely high electrical conductiv-
ity cases, which occur frequently in the cosmical and geophysical problems, we
ignore the resistivity term to have our system (1.1) (see e 4]
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ABSTRACT. Lyapunov functions are functions with negative derivative along
solutions of a given ordinary differential equation. Moreover, sub-level sets of a
Lyapunov function are subsets of the domain of attraction of the equilibrium.
One of the numerical construction methods for Lyapunov functions uses mesh-
free collocation with radial basis functions (RBF). In this paper, we propose
two verification estimates combined with this RBF construction method to en-
sure that the constructed function is a Lyapunov function. We show that this
combination of the RBF construction method and the verification estimates al-
ways succeeds in constructing and verifying a Lyapunoy function for nonlinear
ODEs in B with an exponentially stable equilibrium.

1. Introduction. The determination of the domain of attraction of an equilibrium
is an important task in the analysis and derivation of dynamical systems, arising
in many practical applications. Since it is difficult to determine the exact domain
of attraction analytically, researchers have been seeking numerical algorithms to
determine subsets of the domain of attraction, see [6]. Most of these methods
for computing domains of attraction are based on Lyapunov functions, which are

AIMS Mathematcs, 5(1): 359-375.
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Abstract: The aim of this paper is to establish the regularity criterion of weak solutions to the 3D
micropolar fluid equations by one directional derivative of the pressure in anisotropic Lebesgue spaces.
‘We improve the regularity criterion for weak solutions previously given by Jia, Zhang and Dong in [21].

Keywords: micropolar fluid equations; regularity criterion; anisotropic Lebesgue spaces; a priori
estimates

functions that decrease along trajectories of the dynamical system. Sublevel sets
of Lyapunov functions are posi i sets of the domain of attraction.
The construction of such Lyapunov functions, however, is very challenging, One
of the numerical methods to compute Lyapunov functions is the RBF (radial basis
function) method, a special case of meshfree collocation. It considers a particular
Lyapunov function, satisfying a linear PDE and approximates it t
collocation [3, 7]. For this method, a set of s
find an approximation to the solution of the linear PDE. It is computed by solving
alinear system of equations, for more details see Section 3. A refinement algorithm,
based on Voronoi diagrams, for this method was proposed in [12].

Mathematics Subject Classification: 35Q35, 35B65

1. Introduction

Let us consider the following Cauchy problem of the incompressible micropolar fluid equations in
three-spatial dimensions :

2010 Mathematics Subject Classification. Pri 37B25, 65N15; Secondary: 65 2 VIR - VS
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Abstract

The main aim of this paper is to develop some tools for understand-
ing and explaining the concept of group action on a space and group
action on algebra by using subgroups with finite index and both re-
striction and transfer maps. We extend this concept on quantum field
theory.

0 Introduction

Group action is a very important tool in mathematics. Namely, if a certain
group acts on a certain object, then many results and phenomena can be
resolved. Let G be a group, the object can be a set and then we have the
notion of a group acts on a set see [7]. Such object can be a vector space
which results the so called G-space or G-module see for instance [6]. In some
cases, the object can be a group and then we have the notion of group acts on
a group see [3]. The topic of a group acting on an algebra can be seen in [5, 9.
This approaches open many gates in the research area called the G-algebras
over a field. If we have an action from the group G to an object, then there
is a fixed point under this action. This is the key idea in the theory of group
action. In fact, by restriction, each subgroup of G acts on the same object too.
Therefore, that subgroup has also fixed points.

This theory goes to back the work of Cauchy Frobenius Burnside see [10].
That is the counting lemma which has many application in real life. However,
the systematic method which had been initiated by Green in [4] is a very
significant approach to unify the study of group action on certain objects.

pPIa | AlEE Glyilbalg pLd)yi - asaunill pglallayss (s=odell Soall




ISSN 20759527 e-ISSN 23130210 http/iwww.journals.pnu.edu.uafindex phplemp

Applied Mathematical Sciences, Vol. 13, 2019, no. 8, 381 - 388
HIKARI Ltd, www.m-hikari.com
https://doi.org/10.12988 /ams.2019.511711

Carpathian Math. Publ. 2019, 11 2), 407417 Kapnaresxi maren. myG. 2019, T11, N2, C.407-417
01015330/ cmp11.2.407-417

PIRZADA S.!, GANIE H. A.', ALGHAMDI A. M.

Stability of Perturbed Switched Systems

ON THE SUM OF SIGNLESS LAPLACIAN SPECTRA OF GRAPHS
Wajdi Kallel

For a simple graph G(V, E) with 1 vertices, m edges, vertex set V(G) = {01,03,...,,} and

Department of Mathematics, Faculty of Applied Sciences edge set E(G) = {er,es,...,en}, the adjacency matrix A = (a;) of G is a (0,1)-square matrix
Umm Al-Qura University, 21955 Mekkah, Saudi Arabia of order 1 whose (i, j)-entry is equal to 1 if v; is adjacent to v; and equal to 0, otherwise. Let
’\' : D(G) = diag(dy,dy, ..., dy) be the diagonal matrix associated to G, where d; = deg(v;), for all i €
L {1,2,...,n}. The matrices L(G) = D(G) — A(G) and Q(G) = D(G) + A(G) are respectively called
Mathematics Department the Laplacian and the signless Laplacian matrices and their spectra (eigenvalues) are respectively
T pl g Pl P g pectively
Faculty of Sciences Gabes, Tunisia called the Laplacian spectrum (L-spectrum) and the signless Laplacian spectrum (Q-spectrum) of
: the graph G. If0 = ju, < jty_y < -+ < uy are the Laplacian eigenvalues of G, Brouwer conjectured
&
Amel Hatsn that the sum of  largest Laplacian eigenvalues 5(G) satsfes §,(G) = L. i < m + ( (*4) and this

conjecture i still open. 1f 41, s, .. g are the signless Laplacian eigenvalues of G, for 1 < k < 1,
let S/ (G) = ¥ ;4i be the sum of k largest signless Laplacian eigenvalues of G. Analogous to
Ay . Brouwer's conjecture, Ashraf et al. conjectured that ;" (G) < m + (*31), forall 1 < k < n. This
Mekkah, Saudi Arabia conjecture has been verified in affirmative for some classes of graphs. We obtain the upper bounds
for S (G) in terms of the clique number w, the vertex covering number T and the diameter of the
graph G. Finally, we show that the conjecture holds for large families of graphs.

Key words and phrases: signless Laplacian spectra, Brouwer’s conjecture, clique number, vertex
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In this paper, we focus on the stability of perturbed switched s angnandi@uau. edu. sa (Alghamdi A. M)
tudying switching systems in the plane, then trying
to extend the result in a greater dimension. we will discuss and inves-
tigate the stability of such systems using a common lyapunov function. INTRODUCTION
One such process which lead to the identification of a single CLF that
alid to all subsystems.

tems. we begin b

Let G(V,E) be a simple graph with n vertices, m edges, having vertex set
V(G) = {0v1,02,-.., v} and edge set E(G) = {e1,ez,..., en}. The adjacency matrix A = (a;)
of G is a (0, 1)-square matrix of order n whose (i,j)-entry is equal to 1 if o; is adjacent to
v; and equal to 0, otherwise. Let D(G) = diag(dy,da, ..., dy) be the diagonal matrix associ-
— ; ated to G, where d; = deg(v;), for all i € {1,2,....,n}. The matrices L(G) = D(G) — A(G)
Keywords: Switched systems, Control Lyapunov function and Q(G) = D(G) + A(C%) e respeclivel§/ called th)e Laplacian and the signless Laplacian
matrices and their spectra (eigenvalues) are respectively called the Laplacian spectrum (L-
spectrum) and the signless Laplacian spectrum (Q-spectrum) of the graph G. These matri-
ces are real symmetric and positive semi-definite. We let 0 = pt; < ji,_; < --- < iy and
0< gu < a1 < -+ < gy tobe the L-spectrum and Q-spectrum of G, respectively. It is well

is

Mathematics Subject Classification: 93Cxx, 93Dxx

1 Introduction

A switched linear system is a hybrid system which consists of several linear

subsystems and a rule that orchestrates and organizes the switching among YAK 519.17
them ([2]). 2010 Mathematics Subject Classification: 05C30,05C50.
s The research of . Pirzada (first author) is supported by SERB-DST, New Delhi under the research project number
Dynamic switching systems can be seen as a particular class of hybrid MTR/2017/000084.
tems. The behavior of a switched system is determined by the behavior of
(© Pirzada S., Ganie H. A., Alghamdi A. M., 2019
) o e gl
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Vibration of circular micro-ceramic Erar —

Iourasagepab comfbomelade

(Si3Ny) plate resonators in the context
of the generalized viscothermoelastic
dual-phase-lagging theory

Najat A Alghamdi

Abstract
In this articl, the analysis and numerical results are represented for the thermoelasti of an isotropic homogeneous,
thermally conducting, Kelvin-Voige-type ircular micro-plate in the context of Kirchhoffs Love plate theory of general-
ized viscothermoelasicity based on the dual-phase-lagging model. The governing equations are obtained for the general-
ized dual-phase-lagging model and coupled viscothermoelastic plates. The scaled viscothermoelasticity has been
ilustrated in the case of the circular plate and the axisymmetric circular plate for an aspect rato for clamped boundary
conditions. Laplace transform has been applied, and its inversions have been calculated numerically by using the Tzou
method, The results have been carried out for the ceramic (SisN). It is noted that the temperature increment and lat-
eral deflection are significantly afected by the time, the widch, the thickness, and the mechanical relaxation times of the
material

ywords
Viscothermoelasticity, dual-phase-lag, relaxation times, circular micro-ceramic
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Introduction and Tohmyoh'* studied thermoelastic damping on axi-
symmetric out-of-plane vibration of circular plate reso-
nators. Sun and Saka'® investigated the thermoelastic
damping effects on the out-of-plane vibration of circu-
lar plate resonators. They added a factor in their for-
mula of thermoelastic damping K = (1 -+ u)/(1 - 2v),
which is different from that of Lifshitz and Roukes,'®
in which v is Poisson’s ratio. Li et al.'” employed an
analytical study to analyze thermoelastic damping in

Heat conduction has been studied using mathematical
models such as dual-phase lag (DPL), which was pro-
posed by Tzou."” The temperature gradient and heat
flux were established by this model. M.my scientists
used ll\h model in heat transfer problen physical
systems.** and thermoelustic damping vibr om0
Guo et al.""'? used the DPL model 1o analyze the ther-
moclastic damping theory of micro- and nanomechani-
cal resonators; then, he investigated the dissipation in
the circular micro- Department of Mathematis, Faculy of Applied Science, Umm AkQura

The circulr plate i a common structural in many  Unvesy M. Sd A
micro-and nano-clectromechanical resonators. Hao®

N Corresponding author:

adopted an analytical study to analyze prilpduiy
damping in vibrations of micro- and  nano- science, Umm Al-Qura Uriversity, Makkah 24235, Saud: Arabia.
electromechanical circular thin-plate resonators. Sun  Emi: jcighand@gmai com

(bucpslus sgepulcomen-usnamiopen-access-atsage).
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NONLINEAR BEHAVIOR AND THERMAL DAMAGE OF THERMAL
LAGGING IN CONCENTRIC LIVING TISSUES SUBJECTED TO
GAUSSIAN DISTRIBUTION SOURCE

Hamdy M. Youssef ", Najat A. Al-Ghamdi®
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ABSTRACT:The effects of thermal lagging with high-order became essential to describe non-equilibrium heating in
tissues. This paper studies the temperature rise behavior in living tissucs theorctically during the treatment by
‘magnetic tumor hyperthermia based on the non-linear form of the dual-phase-lag model. Experimenally, it was
found that the concentration of magnetic particles is in Gaussian distribution through the radial direction when
magnetic fluid is injected into the living tissue space. Hence, the governing partial differential equation in concentric
spherical space is solved in the Laplace transform domain. Some comparisons between the non-lincar and linear
effects of phasc-lag time’s parameters on bio-heat transfer have been studied and discussed. The thermal damage
quantity for the tumor has been calculated with different values of the phase-lag times. The results show that the non-
linear and lincar effects of phase-lag times on bio-heat transfer have significant effects on the tumor, the tissue, and

the thermal damage quantity.

Keywords: Nonlinear Behavior; Thermal Lagging; Thermal Damage; Living Tissue; Gaussian distribution Source

1. INTRODUCTION

Hyperthermia (also called thermal  therapy or
thermotherapy) is a kind of medical treatment in
cancer therapy: it is clevated body temperature to 40—
44 C. Hyperthermia is used with radiation therapy
and chemotherapy to treat cancer [1]. Cells in these
areas are ofien cell cycle arrest and so most resistant
to growth prohibiting drugs. It remains unclear
whether these cells are sensitive to heat damage:
moreover, heat can motivate vaseularization and
increase oxygenation of the tissue, thermotherapy
make cancer cells more motivate to radiation or harm
other cancer cells that radiation cannot damage [2, 3].
These studies have been certain in a number of
clinical studies [4, 5] which indicate that elevation of
the temperature within a tumor has a cytotoxic
influence on radio resistant cells when heated to
temperatures above 42 C. There is a varicty of
techniques [3, 6] to increase the temperature within
the human body. Hyperthermia for the processing of
cancer is under study, including all body
hyperthermia, partial or regional hyperthermia, and
local hyperthermia. In several biologists studying the
behavior of bio-heat transfer in tissues during
magnetic fluid hyperthermia - management,  the
distribution of the magnetic. particles was always
regarded as homogenous in a limited spherical

experimentally  evaluated  magnetic  nan-ofluid
transport and heat _ distribution _ stimulated by
commercially available magnetic nanoparticles
injected into the extracellular area of biological tissue
using agarose gel with porous structures alike to
buman tissue.  Pemnes model [13] described
temperature distribution in the living biological
tissues. The connection between [14] arterial blood
and the heat transfer in a living tissue are taken. The
model known as the bioheat equation remains used
today. Pennes inserted a medium response term to the
basic heat equation that accounts for the mitigating
effect of blood flow. This convective term depicts
heat transport by means other than propagation.
Wissler [15] explicated the validity of Pennes” model
comnected to normal thermal distribution in living
tissue. supposed mixed boundary conditions in resting
tissue, Pennes’ model strictly describes the decay of
temperature from the core of the body to the surface
[14]. The Pennes bio-heat transfer equation (PBT) is
based on the classical Fourier’s law, taken into
account a blood perfusion term, which is
proportionate to the volumetric rate of blood
perfusion and the difference between the average
arterial blood and tissue temperatures. Pennes bio-
heat model is true only if when the venous blood
flows from the capillary bed to the main supply vein,
its temperature remains the same as the tissue

Fluid Dynamics & Materials Processing FDMP, vol.15, no.5, pp.597-611, 2019

On the Appli of the A ian’s D position Method to a
Generalized Thermoelastic Infinite Medium with a Spherical

Cavity in the Framework Three Different Models

Najat A. Alghamdi' and Hamdy M. Youssef**

Abstract: A mathematical model is elaborated for a thermoelastic infinite body with a
spherical cavity. A generalized set of governing equations is formulated in the context of
three different models of thermoelasticity: the Biot model, also known as “coupled

" model; the Lord-Shul model, also referred to as “generalized
thermoelasticity with one-telaxation time” approach; and the Green-Lindsay model, also
called with b Xai times” approach. The

Adomian’s decomposition method is used to solve the relaled mathematical problem. The
bounding plane of the cavity is subjected to harmonic thermal loading with zero heat flux
and strain. Numerical results for the temperature, radial stress, strain, and displacement
are represented graphically. It is shown that the angular thermal load and the relaxation
times have significant effects on all the studied fields.

Keywords: Adomian’s method, g relaxation
time, iteration method.

Nomenclature

Ao Lame's constants

P Density

€t Specific heat at constant strain

O Cocfficient of linear thermal expansion
Y =GM2mer

t Time

T Temperature

T,  Reference temperature

! Mathematics Department, Faculty of Science, Unm Al-Qura University, Makkah, Saudi Arabia.

2 Mathematics Department, Faculty of Education, Alexandia University, Alexandria, Egypt.

> Mathematics Department, Faculty of Engineering, Umim Al-Qura University, Makkah, Saudi Arabia
* Corresponding Author: Hamdy M. Youssef. Email: youssefanne2005@gmail.com,
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domain [7-11]. Furthermore, Salloum et al. [12] temperature disregard the size of the vessel and the
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Effect of Gamma Irradiation on Physical Properties of
Spray Deposited SnO,-F Thin Films

H. Al-Ghamdi'+, Shatha A. Aldaghfag’, J. Bouslimi?, and J. Ouerfelli®

" Department of PWSMS ity, Saudi Arabia
2Degartnentof Pysc, Colege ofSience, T Unvesity Saud At
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In ths study, tin oxide thin fims doped Fluor SnO,-F were deposited on glass substrate by spray
wm\ys\s or pvcmotmg the sensitity of the fims. The siuctural, optical and electrical propertes of
10100 kGy) have been reported.
Tro 2y um-amun and AFM microscopy analysis revealed that the fims before iradiation were
41m and 9 of gamma radiation dose,
out diocation densityand micto standecrease, and he sl ougess o naation dose.
UV-VIS Spectroscopy revealed tha the transmiftance at wavelength 1400 nm decreases as the
doses increases and also the optical band gap from 3.91 eV to 2.7 eV. The electrical properties
fom -V change on in the increase
The changes in -F thin fims
are sensitive 1o gamma iradiation and it can be used for dosimeric applications and as gamma.
sensor.

Keywords: Gamma Irradiation, Thin Films, $nO,-F.

1. INTRODUCTION

Metal oxide semiconductors have been the topic of inten-
sive research due to their wide range of applications.
Among these. materials, tin oxide thin films. it is con-
sidered as very interesting metal oxides because of their In this paper, the “Co y-irradiation effect of on SnO, F.
electrical and optical properties, SnO, is an n-type mate- layer prepared by spray pyrolysis has been studied (mor-
tial with direct band gap, around 36 eV, it have a  phology, optical and electrical propertes). The prepared
excilon binding encrgy (130 MeV) and carrier mobility  thin films, florine doped tin oxide with optimum per-
(250 em?/VS).-* Tin oxide (Sn0y) thin films as trans-  centage doping have highest electrical conductivity o=
parent conductive oxide TCO, is considered as impor- 171 10° Sem™, and studied before and after y-radiation
tant material, it used in different application arcas: touch  irradiation. The present results show improvement in the
screens, thin-ilm tranistors, sensors, wide gap windows,  sensitvity due to fuorine doping.

electro luminescent windows, nuclear technology, etc.*1!
$n0, thin films are synthesized by a different tech-
niques such as thermal evaporation,”> oxidation of tin
film, Molecular Beam Epitaxial MBE, chemical deposi-
tion, sputteing Radio Frequency RE. by sol gel and spray  method. The preparation of the solutionis based on anhy-
pyrolysis. " Several efforts have been devoted to study  drous SnCl, as a precursor, frst dissolved in methanol, to
the y-irradiation effect on diffrent metal oxide and metal  Wwhich is added an amount of NH,F dissolved i deion-
oxide structure thin films 22" but The effort (o study of  ized distilled water (DDW) in order 1o oblain a crys-
effect of Gimadiation on optical, electical and magnetic  talline soluton." The solution will be i the following pro-
properies of tin oxide thin film rest limited. Senthil and  porions: 970 ml of methanol are combined with 23 ml
Sudha, have studied the influence of Gamma irradiation on ~ of $nCl, and 5.5 g of NH/F dissolved in 7.5 ml of
water, which cortesponds to an approximate doping of 9%
optimized for minimum sheet resisance (R,). The sheet

tinoxide thin fims in therange f 0-150 Gy, or dosimet
tic appliations and irradition sensors 2 The electical
measurement shows the films have a low electical con-
ductivity and low sensitivty.

370114V HOHV3S3H

2. EXPERIMENTAL DETAILS
Thin films of tin oxide $10, are deposited by Spray

*“Author to whom correspondence should be adiressed
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Antibiotic Resistance in Campylobacter
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