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Abstract:

Aim: To analyse and understand the antioxidant activity and phytochemicals present in the Colocasia esculenta

leaf extract.

Materials and Methods: The Colacacea esculenta leaves were taken from Indian Institute of Horticulture
Research (ITHR), Bangalore. Free radical scavenging activities of the extract was assessed using FRAP, DPPH
and ABTS scavenging assay. Phytochemical screening was carried out on the aqueous, methanolic, acetone and

petroleum ether extract of the leaves.

Results: The antioxidant property of leaf extracts were confirmed Qy their excellent free radical scavenging
activity. The phytochemical analysis of all the four extracts showed the presence of alkaloids and proteins.

Conclusion: Various phytochemicals present in the Colocasia esculenta leaf extracts may contribute to the free
radical scavenging and other pharmacological activities.

Key words: Antioxidant, Colocasia esculenta, Medicinal plant, Phytochemicals.

INTRODUCTION:

Plants play a significant role in maintaining human health
and enhancing the quality of life since long and have been
beneficial to human because of their potential uses as
alternative remedies for the treatment of many infectious
diseases and also served as valuable components of
medicine, seasonings, beverages, cosmetics, and dyes [1].
They have always been used as a common source of
medicaments, may be either in traditional preparations or
as pure active principles forms which are referred to be
Medicinal plants [2]. The medicinal plant extracts have
wide range of scope in the biological activities thus
forming the basis for the drug discovery [3]. Extracts from
plant source are used in the treatment of cardiovascular
diseases, central nervous system, liver and other metabolic
disorders [1]. The ethno botany provides a rich sources for
the drug discovery and drug development. The emphasis
on the use of the plants is on the treatment than the
prevention of diseases [4].

One such medicinal plant that is known to us as a potential
medicinal herb is Colocasia esculenta Linn, commonly
known as Taro. Colocasia esculenta Linn. is a tall herb,
tuberous or with a stout short caudex, flowering and
leafing together. Various parts of Colocasia esculenta are
traditionally used to treat many diseases. is a green leafy
vegetable which is rich in proteins, carbohydrates and
vitamins and microminerals like iron, potassium, zinc etc.,
{5]. It is commonly known as “Taro” in (English), Arvi,
Kachalu (Hindi), Alupam, Alukam (Sanskrit) and also
known as Arum esculentum L. and Colocasia antiquorum
Schott which belongs to the Araceae family which is an
annual herbaceous plant. The plant is known for its
medicaments of various ailments like asthma, arthritis,

diarrhea, internal hemorrhage, neurological disorders and
skin diseases [1]. The parts used mainly are Leaves and
Corms. The juice extract of corm of Colocasia esculenta is
use for baldness, stimulant, expectorant, used to arrest
arterial hemorrage and as a body pain reliever [1]. The taro
tuber is rich in carbohydrates, proteins however low in the
fat content. The starch which is gluten free present in the
Taro are fine and small which can be easily digested. It is
also noted that the Vitamin B-complex present in the Taro
is greater than the whole milk [6]. The objective of the
present study was to assess the free radical scavenging
activities Ferric Reducing Antioxidant Power (FRAP),
2,2-diphenyl-1- picrylhydrazyl (DPPH), 2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulfonic  acid (ABTS) assay
identifying the phytochemicals present in the methanolic.
acetone, petroleum ether, water extract of Colocasia
esculenta leaves by qualitative analysis.

MATERIALS AND METHODS

Collection of Sample

The Colocasia esculenta leaves were bought from the
fields of Indian Institute of Horticulture Research (ITHR).
Hessaragatta Road, Bangalore. It was authenticated by a
Botanist, from the Department of Botany, Bangalore
University, Bangalore.

Sample Preparation

Colocasia esculenta leaves were washed thoroughly with
distilled water and were cut into small pieces. Then the
leaves were dried at room temperature for 48 h. The dried
leaves were then crushed using a mixer to a fine powder
and stored at room temperature for further analysis.
Approximately 20 g of powder was obtained from 100 g

leaves. l\{/"
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ARTICLE INFO ABSTRACT

Keywords: [n this study, 2D/2D/2D heterostructured r-GO/LTH/Zn0O/g-C3N4 nanohybrid were synthesized through hy-
Dye degradation drothermal method. The strong electrostatic interaction between the negatively charged g-CsN4 and r-GO
Graphitic “"{"0,“ hjteate nanosheets with positively charged layered triple hydroxide. (LTH) nanosheets are effectively influences the
Photacatalytic activity successful formation of heterojunction. The L.TH nanosheets are well spread on the g-C3N4 nanosheets combined
Layered triple hydroxide A e 3 3 s : : o=
: 2 with r-GO. In particular, the as prepared heterojunction shows a better photocatalytic degradation activity
Reduced graphene oxide i S . 5 R : g
compared to pristine samples and the significant enhancement in the photocatalytic performance is mainly
accredited to the large interfacial charge transition of photogenerated charge carriers under the visible light
irradiation. Although the 2D/2D/2D heterojunction effectively hinders the charge carrier recombination
resulting high photocatalytic activity with good stability. In addition, the r-GO supported LTH/Zn0/g-C3N4
heterojunction shows high photo-stability after sequential experimental runs with no obvious change in the dye
degradation process. Consequently, the role of active specics was investigated over the r-GO/LTH/Zn0Q/g-C3N4
heterojunction with the help of different scavengers.

1. Introduction

In recent years, the environmental pollution devours grow into one
of the significant social problems. Various pollutants, including organic
and inorganic compounds are cause water pollution. The extensive
production and uses of many toxic elements by numerous industries like
textile, paint, leather and paper printing industries spoils the quality of
water and affects the environment. The dyeing wastes from the fabric
manufacturing industries are the major source of water pollution and
also causes serious ecological problems. The industries release a
pigment/dye and other toxic pollutants are the source of pollution
which causes ground and surface water sources. Even though the
organic dyes of artificial origin are very stable and non-bio-degradable.
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Water bodies are polluted by organic matter, industrial dyes, heavy
metals and microbes which are harmful to animals, plants, human be-
ings and other livings aquatic organisms (Zhang et al., 2019). Organic
dyes are recognized as significant contaminants among various water
pollutants, which can cause severe health impact even at low concen-
trations. In addition to that the direct negative health impacts of exis-
tence of dyes in wastewater will minimize water transparency, absorb
the existing oxygen molecules, increase biochemical demand for oxygen
and hence kill aquatic life. To solve these ecological problems, several
methods have been proposed to overcome these environmental prob-
lems including numerous biological, chemical and physical methods.
Compared to other conventional methods the photocatalytic degrada-
tion are highly effective methaod for the removal of organic pollutants in
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ARTICLE INFO ABSTRACT

Handling Editor: Derek Muir Integration of semiconducting nanostructures with noble metal nanoparticles are turning highly desirable for
cost efficient energy and environmental related applications. From this viewpoint, we report on a facile aqueous
synthesis of polymer capped gold (Au) nanoparticles on free standing 2D layered structures of zinc oxide (Zn0O) to
result with ZnO/Au nanocomposites. Concentration of Au nanoparticles were observed to promote the prefer-
ential growth of ZnO along the (002) wurtzite plane. The ZnOyAu structures and their morphological dissemi-
nation was noted to be of few. This flake like structure was also noted to be greatly influenced by the
concentration of Au in the colloidal blend. Optical band edge transformations noted in the absorption spectra
across the lower wavelength region and the shift in surface plasmon resonance (SPR) towards the red region of
the visible spectrum signify the improved zbsorptivity of the heterostructures along the visible spectrum. These
heterostructures exhibited remarkable visible light driven photocatalytic activity (99% efficiency) on par with
pristine ZnO. The findings also attest this new class of composite structures to open up new openings in diver-
sified solar energy conversion related functions,

Keywords:

Surface plasmon resonance
Nanocomposite
Photocatalyst

Solar light irradiation
Methylene blue

Au/Zn0 heterojunction

noble metal particles in potential semiconductor nanostructures were
found to greatly influences the basic electronic properties in semi-

1. Introduction

Development of highly efficient semiconductors is the foremost task
for implementing the solar driven applications in practical. Recently,
plasmonic metal nanostructures while integrated with semiconducting
materials were recognized as an advanced component for solar energy
driven functions (Wu, 2018; Zhang, 2013). Incorporation of plasmonic
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conductors. To be specific, the band bending phenomenon that occurs
across the interface of metal and semiconductor is of crucial importance
(Kochuveedu, 2013; Linic. 2011). Additionally, the concept of surface
plasmon resonance (SPR) occurring in noble metal particles (e.g., Au,
Ag) assist in improvising the absorbance of semiconductor to visible
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absorption. The significant outcome from this work showed that the fluorinated-polymer has more capability for
adsorption due to the presence of fluorine-hydrophobic sites while the non-fluorinated polymer has shown
n almost constant behavior with time.

Full Text

Assembly of Ni-Based Metal-Organic Framework through Interconnected
Adamantane like Cages

Asha K.S.
Page No. 31-35

Metal-Organic Frameworks (MOFs) are promising class of crystalline materials that have attracted great
research interest due to their extraordinary. properties such as intriguing architecture and topology, unrivalled
degree of tunability and exceptionally large surface area. A Nickel based micro scale Metal Organic Framework
(MOF) [Ni(BPE)(BPDC)].4DMF where BPE is 1,2-Di(4-pyridyl) ethylene and BPDC is Biphenyl-4,4'-dicarboxylic
acid, was synthesized through solvothermal synthesis method.

Structural characterization using X-ray. diffraction techniques revealed the crystal to follow “dia” topology with
repeating adamantane molecule like units. Another interesting feature observed in the structure was the four-
fold interpenetration leading to a compact cage like assembly. The structure was made even more rigid by the
presence of solvent molecules in the cage and it imparts stability to the structure.

Full Text

Application potential of chemically modified mixed banana and orange fruit peels
as adsorbents for chromium (VI) from aqueous solution

Mamo Kebede, Gupta Neeraj K., Ananda Murthy H.C. and Wondemagegnehu Eshetu Bekele
Page No. 3649

Mixed fruit peels of banana and orange modified by using phosphoric acid (H3PO4) were investigated as
adsorbent for hexavalent chromium Cr (VI) remediation. The powdered peels were mixed in 1:1 ratio to yield
mixed banana and orange (RBO) after drying in an oven and powdered to pass a micro sieve (250 ym). A
portion of this mixed powder was chemically modified by using H3PO4 to yield chemically modified mix of banana
and orange (CMBO). The characterization techniques such as infrared, scanning electron and energy dispersive
X-ray spectroscopic methods were employed to know the functional group, pore properties and composition of
the adsorbents respectively. The residual concentration of chromium was measured at 540nm by UV-VIS
spectrophotometer. SEM images confirmed the enhanced adsorption sites in the modified biomass adsorbents.
The obtained optimum values of solution pH, dosage, initial concentration and contact time are 2, 0.5 g, 60 mg/L
and 60 minutes for the adsorbents respectively. The maximum chromium removal efficiencies obtained for CMBO
and RBO are 99.8% and 96.5% respectively. The kinetics data were best fitted to Freundlich adsorption
isotherm model for both CMBO and RBO. Results indicated a good fit (R2 > 0.97) of the experimental data with
the second-order kinetic equation. Moreover, the kinetics result correlated very well with pseudo second order
process. The result confirmed that Cr (VI) removal efficiency of fruit peels was enhanced by mixing fruit peel
biomass and subsequent chemical modification.

Full Text

Synthesis of novel 2-sulfonyl benzothiazole containing isoxazole derivatives as
potent antioxidant and antibacterial agents
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ARTICLE INFO ABSTRACT
Keywords: The catalytic properties of the materials can be altered with different arrangements of atoms, either in ordered or
Fuel cell disordered manner. To study this behavior in detail, we have selected compounds based on Pd and Cu with
Ethanol cxidation different atomic arrangements and phase distribution. Nanoparticles of Pd;.xCuyx with different atomic ratios and
Stretinl coderiog phase states are obtained by a facile one pot solvothermal method. The multiple combinations of structurally

ordered and disordered phases are tuned by optimizing several synthetic strategies, which are qualitatively and
quantitatively characterized by X-ray diffraction, X-ray photoelectron spectroscopy, X-ray absorption spectros-
copy and transmission electron microscopy measurements. Electrocatalytic ethanol oxidation reaction (EOR) is
carried out in alkaline medium for all these synthesized Pd;.xCuyx nanoparticles. It is observed that the EOR
activity and stability are enhanced in comparison to the commercial Pd/C catalyst, which can be attributed to the
atomic ordering and compressive strain introduced upon optimized phase distribution.

* Corresponding author. New Chemistry Unit, Jawaharlal Nehru Centre for Advanced Scientific Research, Jakkur, Bangalore, 560064, India.
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e Mixed bimetal oxide CuO/NiO NPs
were synthesized through hydro-
thermal process.

e The spherical CuQ/NiO nano crystals
(25 nm) was achieved by calcination
process.

e The CuQ/NiO NPs completed the
reduction of NP, DNP and TNP within
2,5 and 10 min.

o CuQ/NiO NPs showed the excellent
kinetic rate constant k value about
1519, 0.5102, 0.4601 min~",
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Keywords:
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In this present work, we report the green synthesis of mixed bimetal oxides (CuQ/NiQ) for the efficient
reduction of toxic nitrophenols (NP, DNP and TNP) in aqueous medium. The CuQ/NiQ NPs were syn-
thesized by green hydrothermal method combined calcination process. The physiochemical properties of
the synthesized CuO/NiO NPs were systematically characterized by using XRD, XPS, FTIR, SEM, and HR-
TEM techniques. The calcinated CuO/NiO NPs XRD pattern and SEM morphology show the high crys-
talline nature than the non-calcinated. Whereas, the XPS and FTIR results confirmed the formation of the
metal oxide bonding and the interaction of the bimetals. The HR-TEM images showed the spherical
crystals with average particle size about 25 nm. In addition, the SAED pattern confirmed the poly-
crystalline nature of CuO/NiO NPs. The catalytic reduction of nitro compounds to amino derivative was
studied with reducing agent (NaBHg). The CuO/NiO NPs showed the high catalytic activity and completed
the reduction reaction of NP, DNP and TNP with in 2, 5 and 10 min respectively. In addition, CuO/NiQ NPS
exhibited the excellent kinetic rate constant k value about 1.519, 0.5102, 0.4601 min~" for NP, DNP and
TNP respectively. Furthermore, the conversion product aminophenol was observed for these three nitro
compounds. The proposed CuO/NiO NPs showed excellent crystal stability after the nitrophenol reduc-
tion reactions. An inexpensive CuO/NiO NPs is a promising catalysts for reduction of toxic nitro com-
pounds to useful products in aqueous or non-aqueous medium.

© 2020 Elsevier Ltd. All rights reserved.
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Novel Synthesis of Baclofen
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Abstract : Baclofen is a Gama amino Butyric acid (GAMA) agonist used as a skeletal muscle
relaxant, it is known to be particularly useful in treating muscle spasticity. We now report the
synthesis of Baclofen with patent non-infringing novel route, starting from 4-
chlorobenzaldehyde when treated with sodium cyanide gave cyanohydrin with 70% yield.
This cyanohydrin on treatment with an oxidizing agent Pyridinium ChloroCromate gave 4-
chlorobenzoylcyanide which when further reacted with triphenyl phosphonium ethyl acetate
gave a product, which on base hydrolysis followed by catalytic hydrogenation yielded
baclofen though in poor yield, the identity of this has been established by mass spectral
analysis and confirmed by comparing with standard Baclofen. -

Keywords : GABA agonist, Spasticity, 4-Chlorobenzaldehyde, Cyanohydrin, Oxidising
agent, Pyridinium chlorochromate, Triphenyl phosphonium ethyl acetate. Hydrolysis,
Catalytic hydrogenation, mass spectral analysis and Baclofen.

Introduction

The anticonvulsants are a group of drugs primarily used to treat disorders like epilepsy and they are also
effective in regulating mood swings that come with bipolar disorder. They act by suppressing the rapid and
excessive release of neurons that start a seizure by rejuvenating neurotransmitters in the central nervous system
viz., y- aminobutyric acid (GAMA) and L — Glutamic acid ’. A number of GABA analogues such as
Gabapentin, Pregabalin, Levetracetum and 3 — phenibut are used as anticonvulsant. (S) — pregabalin (S - 3 -
aminomethyl — 5- methyl hexanoic acid) has more potent than gabapentin in treating anxiety ® and epilepsy
G4 The pregabalin synthesis was first reported by Hoeksts et al ) in Warner — Lanbert laboratories. Methods
for the synthesis of racemic pregabalin © = ® and asymmetric synthesis of pregabalin © =12 are reported,
pregabalin has also prepared by different methods using 5 — methylhexenoate ‘", Lossen rearrangement %
involvement in the synthesis of pregabalin, Baclofen and 3 - phenbut using 4 — substituted glutaric anhydride as
the starting material repoted.

DOI= http://dx.doi.org/10.20902/IJCTR.2021.140126
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A series of novel benzothiazole based azo dyes were synthesized and fully characterized by using
different analytical techniques. The antioxidant activity of synthesized azo dyes was studied with the
DPPH, hydrogen peroxide, metal chelating and nitric oxide radical methods and compared with the
known antioxidant ascorbic acid. Further, the anticancer properties of synthesized azo dyes were carried
out against breast cancer (MCF-7) cell lines by MTT assay and results revealed that the synthesized
compounds exhibited good anticancer property in micro-molar range. Additionally, the anti-
inflammatory activities of target compounds were also investigated by protein denaturation method
and were found to have effective anti-inflammatory property. In order to predict the binding modes and
binding affinity of synthesized compounds, they were docked into the active sites of protein B-cell
lymphoma-extra-large (Bcl-xL) to predict their anticancer property. The synthesized compounds were
found to have good affinity for B-cell lymphoma-extra-large (Bcl-xL). A good correlation was found
between in-silico docking analysis and in biological screening of all synthesized azo dyes with less
binding energies and higher inhibition constants value against the target protein.

protein

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

When looking up early dyestuff industry, we saw the discovery
of the principal dye chromogens employs various amines with
benzene analogous [1]. In the last five decades of the dyestuff
research trends have been focused on improved cost effectiveness
and increased technical excellence in terms of brightness, high
tinctorial strength and high fastness properties [2,3]. Therefore, in
the earlier decades dyes were generally made by anthraquinone
unit have excellent fastness properties. Although, the intrinsic
disadvantages of antharaquinone dyes is having less tinctorial
strength and production cost is higher [4]. Azo dyes are synthetic
organic colorants bearing a chromophoric azo group (—N=N-).
Commercially, these colorants are the largest and most versatile
class of organic dyestuffs. The fine tuned taylor made properties of
the azo dyes and their widest usage is due to the number of the
variations in the chemical structures of starting materials and the

* Corresponding author.
E-mail address: jkeshavayya@gmail.com (J. Keshavayya).

https://doi.org/10.1016/j.molstruc.2020.128477
0022-2860/© 2020 Elsevier B.V. All rights reserved.

methods of synthesis and their applications which are generally not
complex [5,6]. Azo compounds, containing two phenyl rings
separated by an azo (—N=N-) bond, are also versatile molecules
and have received much attention in both fundamental and applied
research areas, It is well known that these are used in many prac-
tical applications such as colouring fibers [7], photoelectronics [8],
printing systems [9], optical storage technology [10], textile dyes
[11] as well as in many biological reactions [12] and in analytical
chemistry. Recently, heterocyclic azo dyes have attracted consid-
erable interest and have played an important role in the develop-
ment of the chemistry of dyes and dyeing process. Many of the
heterocyclic azo dyes shows bathochromic shifts combined with
brilliance of shade and high tinctorial strength compared with
conventional anthraquionone dyes and aminobenzene azo dyes
[13]. Among aryl hetero azo colorants, benzothiazole derivatives
are relatively recent heterocyclic intermediates for the preparation
of azo dyes because benzothiazole based azo dyes produce bright
hues and are suitable for dyeing polyester, cotton, nylon fabrics etc.

Further, these classes of dyes have higher tinctorial strength and
give relatively brighter hues than those derived from aniline-based
diazo components and also provide a pronounced bathochromic
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Electrochemical behavior of Heat treated Al 356 Alloy using N2-phenyl-1, 3, 5-
triazine- 2, 4-diamine compound in 3.5% NaCl solution

Rakshitha B.K., Pruthviraj R.D. and Prasanna Kumar S.G.
Page No. 5965

In the present research work, corrosion behavior of heat treated Al 356 alloy in 3.5% NaCl with and without heat
treatment in different concentration of inhibitors is studied. Rectangular specimen 2cm X lem X 1mm was
subjected heat treatment for 2h, 4h and 6 hours in Muffie furnace at 5500C. The specimen were tested for
corrosion characterization of Electrochemical studies lest. The result obtained is compared with heat treated and
non-heat trealed specimen. It was found that the heat treated spacimen exhibits excellent corrosion Resistance
when comparad to nron-hzated specimen

Full Text

Synthesis, spectral studies and antimicrobial evaluation of bivalent transition
metal complexes cf NNO donor hydrazone ligands

Sudesh and Sonika
Page No. 66-74

The complexes of transition metals have been ceveloped by the reaction of metal chiorides of Zn(il), Ni(h), Co(ll),
Cu(ll) with the three Schiff base hydrazones named as 4-methyl-benzoic acid (phenyl-pyridin-2-yl-methylene)-
hvdrazide [L.-1], 2-nitro-benzoic acid (phenvi-pyridin-2-yl-methylene)-hydrazide [.-2], 2-nitro-benzoic acid
{methyl-pyrdin-2-yi-methyiene)-hydrazide [L-3] The ligands were éynthestzed by reacting 2-benzoyl pyridine
and 2- acetyl pyridine with derivatives of benzhydrazide. The synthesized ligands and metal complexes were
analysed by using various spectroscopic methods like IR spectroscopy, Proton-NMR, 13C-NMR, ESR, mass
spectrometry, electronic spectroscopy and elemental analysis. Thermogravimetric analysis of the complexes was
also done to examine their thermal behavior ;

08 It has been observed that the linkage with metal occurs through two nitrogen and one oxygen atoms present in
the ligand. The antifungal and antibacterial activities of the synthesized Schiff base hydrazone ligands and their
metal complexes were also assessed against number of bacterial species like gram negative Escherichia coli,
gram negative Pseudomonas aeruginosa, gram positive S. aureus, gram positive B. subtilis and two fungi
namely C.albicans, A niger. The results of antimicrobial activity reveal that all the metal complexes have better
006 inhibitory action against complete range of the tested microorganisms as compared to the parent free ligands.

Full Text

Geochemical Signatures and Chemical Toxicity Assessment of Groundwater
Uranium in the Agricultural Dominated Tehsil after Indian Summer Monsoon

Pandey Shwetark Shashi, Singh Bholey, Barwa Manjeet Singh, Gautam Y.P. and Pani Balaram
Page No. 75-82

The present study deals with the determination of uranium in drinkable groundwater samples by LED fluorimeter,
contour analysis, PCA analysis and chemical toxicity assessment. The concentrations were found to be between
0 11 to 39 76 ppb with an average of 4 78 ppb. 7.14 % of samples exceed the WHO limits (30 ppb).

The calcuiated maximum hazard auotient vas 0 €4 which lies in the safe ranage value. Mean LADD was observed
https /Aworldresearchersassociations.conVArchives/R JCENoI(24) 2020/COctober 2020, aspx
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| CaZrOy ceramics exhibits high chemical, thermal and structural stability. However, its application as a host for various lyminophores/ |
l activators has not been clearly explored. In present study, CaZrQ; doped with Ey*, as a potential orange-red phosphor and the effect of |
NH,Cl as flux during combustion synthesis is investigated. Ca;.,ZrOx:Eu, (v = 0.05) nanophosphor was prepared through a low temperature,

| one pot solution combustion synthesis approach using glycine as fuel. Various wt.% of NH,CI (wt.% =0, 1, 3, 5, 7) as flux added to the |
| reaction mixture and combustion reaction was performed. X-ray diffraction results showed that the-addition of flux has significant effect |
I on the crystallite size and the crystallinity of Caj.ZrOs:Euy (x = 0.03) phosphor. From SEM morphology, the particles were found fo be |
significantly agglomerated. The extent of agglomeration varies with varying the wt.% of flux. The photolyminescence excitation and

l emission spectra were recorded under similar condition to evaluate the effect of flux bn the optical properties. Interestingly, the amount of |
| flux was found to have significant effect on the photoluminescence emission characteristics. The photoluminescence intensity was found |
| to be the maximum when the flux used was 5 wt.% and further increase in flux amount the photoluminescence intensity decreases. The ]
| mechanistic aspects of effect of flux on the photoluminescence were also dixcu\ssed. |
| |
-

Keywords: Calcium zirconate, Solution combustion, Photoluminescence, Flux.
Y
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INTRODUCTION 7 [4]. These are the reasons which makes CaZrQ; an interesting
‘ ' host material.

The absorption of incident energy in phosphors is done
by either the host material or the intentionally doped impu-
rity. The doped impurity is also known as the localized emi-
ssion center. The impurity is chosen as a dopant, usually a
transition metal ion or a rare earth ion. Rare carth ions arg

Current phosphors in use for various applications are mostly
made of inorganic materials, owing to easier production, better
stability and cost effectiveness. Proven that the low temperature
synthesis is the most desired due to economic considerations,
the material requires calcination or annealing at high tempera-

tures post synthesis for phase formation { 1.2]. Hence, work on
ceramic based host materials are of the most importance as
the material offers better resistance to degrade in terms of thermal
and mechanical aspects. CaZrQ; as a choice of host in this work
is not only a ceramic but also a perovskite. Inherently disord-
ered perovskites tend to exhibit some distinct excitation and
emission due to the defects in the perovskite phases |3]. Oxide
phosphors arg more thermally stable and most likely used in
applications such as field emission and plasma panel displays

more preferable over the transition metal ions as in case of
former.the f-electron energy level responsible for the
luminescence, which are shielded from the external fields by
outer shell s- and p- electrons, in contrast in transition metal
ions the outer d- electrons are affected by crystal electric fields
[5]. Rare earth doped phosphor materials also enhance the
performance of the devices in many cases [6]. Hence, the rare
earth (lopihg is considered as important for luminescent
materils.

This is an open access journal, and articles are distributed under the terms of the Attribution 4.0 International (CC BY 4.0) License. This
license lets others distribute, remix, tweak, and build upon your work, even commercially. as long as they credit the author for the original
creation. You must give appropriate credit, provide a link to the license, and indicate if changes were made.
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Novel Synthesis of Baclofen
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Abstract : Baclofen is a Gama amino Butyric acid (GAMA) agonist used as a skeletal muscle
relaxant, it is known to be particularly useful in treating muscle spasticity. We now report the
synthesis of Baclofen with patent non-infringing novel route, starting from 4-
chlorobenzaldehyde when treated with sodium cyanide gave cyanohydrin with 70% yield.
This cyanohydrin on treatment with an oxidizing agent Pyridinium ChloroCromate gave 4-
chlorobenzoylcyanide which when further reacted with triphenyl phosphonium ethyl acetate
gave a product, which on base hydrolysis followed by catalytic hydrogenation yielded
baclofen though in poor yield, the identity of this has been established by mass spectral
analysis and confirmed by comparing with standard Baclofen. -

Keywords : GABA agonist, Spasticity, 4-Chlorobenzaldehyde, Cyanohydrin, Oxidising
agent, Pyridinium chlorochromate, Triphenyl phosphonium ethyl acetate. Hydrolysis,
Catalytic hydrogenation, mass spectral analysis and Baclofen.

Introduction

The anticonvulsants are a group of drugs primarily used to treat disorders like epilepsy and they are also
effective in regulating mood swings that come with bipolar disorder. They act by suppressing the rapid and
excessive release of neurons that start a seizure by rejuvenating neurotransmitters in the central nervous system
viz., y- aminobutyric acid (GAMA) and L — Glutamic acid ’. A number of GABA analogues such as
Gabapentin, Pregabalin, Levetracetum and 3 — phenibut are used as anticonvulsant. (S) — pregabalin (S - 3 -
aminomethyl — 5- methyl hexanoic acid) has more potent than gabapentin in treating anxiety ® and epilepsy
G4 The pregabalin synthesis was first reported by Hoeksts et al ) in Warner — Lanbert laboratories. Methods
for the synthesis of racemic pregabalin © = ® and asymmetric synthesis of pregabalin © =12 are reported,
pregabalin has also prepared by different methods using 5 — methylhexenoate ‘", Lossen rearrangement %
involvement in the synthesis of pregabalin, Baclofen and 3 - phenbut using 4 — substituted glutaric anhydride as
the starting material repoted.

DOI= http://dx.doi.org/10.20902/IJCTR.2021.140126
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ARTICLE INFO ABSTRACT
Keywords: Cancer remains to be an unresolved medical challenge despite of tremendous advancement in basic science
Resveratrol research and clinical medicine. One of the major limitations is due to the side effects of chemotherapy which
Ancer remains to be palliative without offering any permanent cure for cancer. Cancer stem cells (CSCs) are the sub-
,?:2::;:;:: tc;gseting population of cells in tumors that remain viable even after surgery, chemo- and radio-therapy that eventually
Siznal transduction responsible for tumor relapse. Hence, by eliminating non-stem cancer cells and cancer stem cells from the patient,
Resistance permanent cure is expected. Phytochemicals have been under the intensive study to target these CSCs effectively
In vitro and in vivo studies and permanently as they do not cause any side effects. Resveratrol (RSV) is one such compound attaining lot of

interest in recent days to target CSCs either alone or in combination. RSV has been used by several researchers to
target cancer cells in a variety of disease models, however its CSC targeting abilities are under intensive study at
present. This review is to summarize the effects of RSV under in vitro and in vivo conditions along with advantages
and disadvantages of its uses against cancer cells and cancer stem cells. From the first reports on phytochemical
applications against cancer and cancer stem cells in 1997 and 2002 respectively followed by later reports, up to
date observations and developments are enlisted from PubMed in this comprehensive review. RSV is shown to be
a potential compound having impact on altering the signal transduction pathways in cancer cells. However, the
effects are variable under in vitro and in vivo conditions, and also with its use alone or in combination with other
small molecules. Past research on RSV is emphasizing the importance of in vivo experimental models and clinical
trials with different prospective combinations, is a hope for future promising treatment regimen.

1. Introduction known to act as a potent anti-oxidant by interfering with intracellular
redox signaling. In many studies with different model organisms, RSV is
Resveratrol (RSV), is 3,4’,5 - trihydroxy stilbene, a phytoalexin is shown to increase healthy life span mediated by SIRT1 (NAD-dependent

widely distributed in variety of plants including red grapes, berries, deacetylase sirtuin-1) (Bhullar and Hubbard, 2015). RSV can reduce in-
peanuts, etc. Highest levels of RSV are found in Japanese knotweed flammatory stress through its effects on mitochondria. It activates a
(Polygonum cuspidatum) and muscadine grapes (Vitis rotundifolia) (Shri- . group of mitochondrial proteins of sirtuin family, particularly SIRTI.
kanta et al., 2015). Though its occurrence is widely distributed about Lagouge et al. (2006) had shown that activation of sirtuin family protein
.nore than 70 plant species, its bioavailability is challenging upon its can in turn related to the blood sugar stabilization in the body.
consumption (Gambini ¢t al., 2015). Tome-Carneiro et al. (2013) have RSV effects on nitric oxide cycle were well known, through which it

further shown, different levels of RSV concentrations are attributed for maintains the health of immune, nervous and vascular system. Nitric
differential health impacts. Szekeres et al. (2010) in their review oxide in the body is synthesized by the enzyme Nitric Oxide Synthase
demonstrated that, due to the presence of three hydroxyl groups, it was (NOS) which has a critical role in inflammation. NOS can occur in

* Corresponding author.
E-mail addresses: vasanthkbhaskara@ gmail.com (V.K. Bhaskara), genomicsbioinformatics2976@gmail.com  (B. Mittal), vijayamysorekarl @gmail.com
(V.V. Mysorekar), dr.nagarathnaa@gmail.com (N. Amaresh), jsimal uvigo.es (J. Simal-Gandara).
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Abstract

The photoluminescent properties of the Lanthanum
complexes greatly depend on the nature and geometry
of the coordinated ligands. The fluorescence ability is
induced to the non-luminescent lanthanum metal
complex by coordinating chromophoric ligands such as
substituted oxamides. These oxamides containing
auxochromic groups such as O, N through amide bonds
sufficiently induce fluorescence to the La(lll) metal ion
through ligand to metal charge transfer. Of all the
synthesized complexes, La(oxae)(phen)](NO3): was
Jound to be highly luminescent complex with quantum
efficiency reaching almost to unity.

Among all the tested La(lll) complexes, mononuclear
La(lll) complexes show good fluorescence efficiency
than  hetero-binuclear La(lll) complexes. Also,
[fluorescence efficiency of the complexes was found
better in solid state rather than in DMF.

Keywords: Lanthanum(IIl) complex, alkyl/aryl substituted
oxamides, quantum efficiency.

Introduction

Luminescence is a physical phenomenon in which light
emits by stimulation of the absorbed energy. This can be of
any kind: photoluminescence, thermoluminescence,
bioluminescence, chemiluminescence or
electroluminescence. Photoluminescence is the emission of
energy in the form of photons due to the absorption of light.
Photoluminescence is basically of two types: fluorescence
and phosphorescence. “Fluorescence” is spin allowed
emission which occurs without change in spin, typically S;
— So and for “phosphorescence” transitions implying a
change in spin, typically T1 — So.

The electronic configuration of the lanthanide (Ln) atoms
and their derived ions in aqueous solutions is their trivalent
state Ln'"" ([Xe]4f", n = 0 — 14) due to various degrees of
stabilization experienced by the 4/, 5d, and 6s orbitals upon
ionization. The shielding of the 4/ orbitals by the filled

5p%6s? sub-shells results in parity-forbidden 4/ — 4/

absorptions having very low molar absorption coefficients
(typically < 3 M s') and characteristic narrow-line
emission, mostly in the visible and near infrared ranges.'s
Since Ln based metal ions are weak emitters as the /-
electrons are shielded by 5p%s’ subshells, they require a

88

linker or chromophoric organic molecules to enhance the
emission by transferring their energy. These linkers are
generally organic molecules with conjugated aromatic
system. When chromophores such as N, N-heterocyclic bases
coordinate to Ln(IlI) ion, they function as UV-light
collectors. These ligands absorb light in the UV-region, can
sufficiently transfer their energy into the excited energy
levels of lanthanide ions by a process called “antenna effect”
through coordination. For the efficient transfer of energy, the
ligand triplet energy states must closely match or slightly
above the metal ion’s resonance energy levels.>*

The unique physical properties of Ln(IIl) ions are greatly
dependent on geometrical and molecular structures of their

- complexes. The overall quantum yields depend on the

sensitivity of the 4/~ excited states to the coordinating
chromophoric groups bearing N, O and C-H oscillators
which suppress non-radiative deactivation and also enhance
efficient energy transfer between the antenna and the
coordinating Ln(III) ions.*®

The sensitization of the Ln(III) ions using ligands containing
O, N atoms has resulted in high quantum efficiencies that
can be employed in the field of various immunoassays and
hybridization technology by probing the former with various
antibodies. The luminescent materials have long lifetime
(millisecond) and narrow width emission bands. They are
hypersensitive to the change in coordination environment®.

The luminescent Ln(IIT) complexes are of considerable
interest in current research as they find their potential
applications in the field of chemo and bio sensing
technology, labeling probes in cellular and bioimaging,
contrast agents in MRI technology and organic light emitting
diodes (OLEDs).!*!! The luminescent Ln(III) complexes are
also utilized in labeling nucleic acids/ proteins and thus are
proved to be efficient diagnostic tools in biological
field."!2'> Among rare earth complexes, La(III) complexes
are less employed in the field of luminescent technology
because of the absence of /- felectronic transitions.

Only very few reports on luminescent properties of La(III)
complexes are available. La(IIl) complexes containing salen
moiety'4, 2,2'-bipyridine-3,3'-dicarboxylic acid!?,
bis(oxazolinylphenyl)amide'®, Schiff bases® etc. have shown
significant fluorescence properties. La(III) ions when doped
with other cations such as Eu(IIl), Tb(IIl) and Cd(Il) have
enhanced their luminescence prqperties.”'“‘
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Abstract:

Aim: To analyse and understand the antioxidant activity and phytochemicals present in the Colocasia esculenta

leaf extract.

Materials and Methods: The Colacacea esculenta leaves were taken from Indian Institute of Horticulture
Research (ITHR), Bangalore. Free radical scavenging activities of the extract was assessed using FRAP, DPPH
and ABTS scavenging assay. Phytochemical screening was carried out on the aqueous, methanolic, acetone and

petroleum ether extract of the leaves.

Results: The antioxidant property of leaf extracts were confirmed Qy their excellent free radical scavenging
activity. The phytochemical analysis of all the four extracts showed the presence of alkaloids and proteins.

Conclusion: Various phytochemicals present in the Colocasia esculenta leaf extracts may contribute to the free
radical scavenging and other pharmacological activities.

Key words: Antioxidant, Colocasia esculenta, Medicinal plant, Phytochemicals.

INTRODUCTION:

Plants play a significant role in maintaining human health
and enhancing the quality of life since long and have been
beneficial to human because of their potential uses as
alternative remedies for the treatment of many infectious
diseases and also served as valuable components of
medicine, seasonings, beverages, cosmetics, and dyes [1].
They have always been used as a common source of
medicaments, may be either in traditional preparations or
as pure active principles forms which are referred to be
Medicinal plants [2]. The medicinal plant extracts have
wide range of scope in the biological activities thus
forming the basis for the drug discovery [3]. Extracts from
plant source are used in the treatment of cardiovascular
diseases, central nervous system, liver and other metabolic
disorders [1]. The ethno botany provides a rich sources for
the drug discovery and drug development. The emphasis
on the use of the plants is on the treatment than the
prevention of diseases [4].

One such medicinal plant that is known to us as a potential
medicinal herb is Colocasia esculenta Linn, commonly
known as Taro. Colocasia esculenta Linn. is a tall herb,
tuberous or with a stout short caudex, flowering and
leafing together. Various parts of Colocasia esculenta are
traditionally used to treat many diseases. is a green leafy
vegetable which is rich in proteins, carbohydrates and
vitamins and microminerals like iron, potassium, zinc etc.,
{5]. It is commonly known as “Taro” in (English), Arvi,
Kachalu (Hindi), Alupam, Alukam (Sanskrit) and also
known as Arum esculentum L. and Colocasia antiquorum
Schott which belongs to the Araceae family which is an
annual herbaceous plant. The plant is known for its
medicaments of various ailments like asthma, arthritis,

diarrhea, internal hemorrhage, neurological disorders and
skin diseases [1]. The parts used mainly are Leaves and
Corms. The juice extract of corm of Colocasia esculenta is
use for baldness, stimulant, expectorant, used to arrest
arterial hemorrage and as a body pain reliever [1]. The taro
tuber is rich in carbohydrates, proteins however low in the
fat content. The starch which is gluten free present in the
Taro are fine and small which can be easily digested. It is
also noted that the Vitamin B-complex present in the Taro
is greater than the whole milk [6]. The objective of the
present study was to assess the free radical scavenging
activities Ferric Reducing Antioxidant Power (FRAP),
2,2-diphenyl-1- picrylhydrazyl (DPPH), 2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulfonic  acid (ABTS) assay
identifying the phytochemicals present in the methanolic.
acetone, petroleum ether, water extract of Colocasia
esculenta leaves by qualitative analysis.

MATERIALS AND METHODS

Collection of Sample

The Colocasia esculenta leaves were bought from the
fields of Indian Institute of Horticulture Research (ITHR).
Hessaragatta Road, Bangalore. It was authenticated by a
Botanist, from the Department of Botany, Bangalore
University, Bangalore.

Sample Preparation

Colocasia esculenta leaves were washed thoroughly with
distilled water and were cut into small pieces. Then the
leaves were dried at room temperature for 48 h. The dried
leaves were then crushed using a mixer to a fine powder
and stored at room temperature for further analysis.
Approximately 20 g of powder was obtained from 100 g

leaves. l\{/"
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{Department of Mathematics, Ramaiah College of Arts. Science and Commerce, Mathikere, Bengaluru-560054, India)

E-mail: dsomashekara@yahoo.com, thulasi.mb@gmail.com

Abstract: In this paper, we give a proof of the reciprocity thearem of Ramanujan using

loop integrals.
Key Words: Reciprocity theorem, loop integrals, residue caleulns.
AMS(2010): 33D15, 32A27.

§1. Introduction

In his lost notebook [12], Ramanujan recorded the following beautiful reciprocity theorem

pla,b) — p(h.a) = (1 — 1) (GQ/h'M. (1)

b a/ (—aq.—bq)

where
i (_ 1)rtfjn(lt+ 1],:’2anb—n

and a, b are complex numbers other than 0 and —¢~". Thronghout this paper, we assuie

lg] < 1 and employ the customary notations

(@)oo = (a0)ee = [[ (1 = 0™,

n=>0

() x :
o

(a), = (a;q)n = n is an inleger.

The first proof of (1) was given by Andrews (2] by employing his four-variable identity and
the well-known Jacobi's triple product identity which is a special case of (1). Somashekara and
Fathima [13] used Ramanujan’s ¢/, summation formula and Heine’s transformation formula to
establish an equivalent version of (1). Bhargava, Somashekara and Fathima [5] provided another
proof of (1). Kim, Somashekara and Fathima [10] gave a proof of (1) using only ¢-binomial
theorem. Guruprasad and Pradeep (8] also have devised a proof of (1) using g-binomial theorem.
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ABSTRACT

Business is among the most important activities that drive the country’s economy. If there is a tool
that can drive business, the said tool, by extension, will drivethe economy too. One such tool which
has emerged lately but swiftly is social media. It is a tool that is seemingly rooted in egalitarian
principles since it gives equal opportunities to all the stakeholders associated with it — be it the
marketer, be it the customer, potential or existing, be it the government, be it the local community,
etc. An emerging market economy (EME) like India which is always on the lookout for
opportunities to grow its economy through its business community, among other things, will
therefore ignore social media at its own peril. The researcher, through this study, seeks to identify
the factors that justify the statement that social media, through business promotion, can drive the
country’s economy. Further, the researcher infers that there is a flip side to the promotion of
business undertaken through the social media route. The researcher concludes that marketers should
be careful before disseminating any content that seeks to promote business through the social media.
Otherwise the business concerned may end up achieving the opposite of what it intended to achieve
in the first place. '

acl

Key words: democratic; flip side; social media; dissemination

1.1 Theoretical background of the problem

Social media has virtually emerged as a virtual forum that can accommodate the views of all
stakeholders associated with society and their various activities. Remindful of egalitarian ideals. it
ensures free and seamless flow of information across the said stakeholders. Unbelievably these
efforts do not involve any cost and what is more, the information flow occurs in real time. Judicious
exploitation of social media would therefore be of great help to all the stakeholders associated with
the society and the country the society is part of.

1.2 Statement of the problem

A lot has been said about social media’s potential to drive the country’s economy by revving up the
country’s business, among other things. However, social media can also harm the business
community as a whole or the individuals associated with the business concerned, if the stakeholders
associated with it are not-careful while exploiting social media to grow their business. It could even
prove counterproductive. Hence a careful scrutiny of the issues involved is called for so the business
and by extension the economy.of the country it operates in, can be promoted in a healthy manner to
the advantage of all stakeholders.

1.3 Review of literature
1. Social listening refers to the marketer making a note of the comments being made about the
brand concerned (Emily, 2016).
2. Facebook India. is helping brands convert campaigns and ads posted on its platforms to
- business in its drive to become even more productive to its advertisers {Shelley, 2016).
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ABSTRACT
The proteins encoded by the two major breast cancer genes

dynamics properties shown promising outcomes fo
inhibitors. It was observed that the compounds con

bioavailability. The drug-likeness model score and ADMET profile of the desi

lished their potential as a drug candidate. The docking study provided use
esigned leads had a good binding affinity for:

lore the scaffolds for BRCA inhibitory . activity. "

target-lead interactions and indicated that the newly d
BRCA targets. A pharmacophore model was built to exp

An effort is made to screen an inhibitor against BRCA targets by _compin_i_ng,t‘he_ use

docking score, and pharmacophore model.

1. Introduction

Cancer is projected as the leading cause of death worldwide.
There were an estimated 18.1 million new cancer cases and
9.6 million deaths due to cancer as reported in 2018. Among
females, breast cancer is the most commonly diagnosed can-
cer and it is the primary cause of cancer mortality, followed
by colorectal and lung cancer (Bray et al., 2018). Most of the
new cases are frequently found to be female breast cancer
in the majority of countries and cervical cancer is the primary
cause in remaining countries. In developed and developing
countries, the mortality profile of women is heterogeneous
with respect to breast and cervical cancer (Bray et al,, 2018).
The incidence of breast cancer in India is expected to be
more than 90,000 in the coming years and over 50,000
women die each year (Suganya et al., 2014). There is a sig-
nificant increase in the incidence and cancer-associated ill-
ness and mortality in the Indian subcontinent as pronounced
in global and Indian studies. Earlier cervical cancer was the
most commonly found cancer in Indian women but now the
incidence of breast cancer has surpassed cervical cancer and
is the leading cause of cancer deaths (Malvia et al., 2017).
Breast cancer is characterized by the uninhibited growth
of malignant abnormal cells. Epithelial tissues are the most
affected part of the breast due to cancer. Identification and

(BRCA1 and BRCAZ2), ensure the stability

of DNA and prevent uncontrolled cell growth; mutation of these genes is linked to the development
of hereditary breast cancers. Exploration of human breast cancer
drug discovery process. In the current work, In silico studies were p
tational approach for the identification of active phytocompounds

plant products against the BRCA receptor. The in silico study through pharmacokinetics and pharmaco-
r these phytocompounds data set as breast cancer

formed to the Lipinski‘s rule of five and had good

Bangalore, India
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inhibitors plays a vital role in the
erformed which involves a compu-
from the diverse set of medicinal

KEYWORDS
Phytocompounds; docking;
drug-likeness; in silico;
BRCA; anti-breast

cancer; ADMET

gned ligands also estab-
ful insights on potential

of ADMET, -

early detection of breast cancer through signs or symptoms
had helped in the reduction of the mortality rate of the dis-
ease. In the case of women carrying breast cancer suscepti-
bility gene type 1 (BRCA1) mutations, the risk of having
breast cancer in their lifetime was found to be at 80%, on
the other hand in the case of breast cancer susceptibility
gene type 2 (BRCA2) variant the breast cancer risk stands at
about 6% (Ikhuoria & Bach, 2018). BRCA1 and BRCA2 play a
crucial role in maintaining genome integrity by repairing
double-strand DNA breaks, through homologous recombin-
ation repair (HRR) pathway. Mutations in BRCA1 and BRCA2
genes cause functional disruption of BRCA proteins, which
play a crucial role at a higher risk of developing breast and
ovarian cancer in women (Godet & Gilkes, 2017, Sukanya
et al, 2018).

There are various treatments available to cure cancer such
as chemotherapy, radiotherapy, and chemically derived
drugs. The US. Food and Drug Administration (FDA) has
approved the use of Lynparza (Olaparib) for the treatment of
metastatic and tumour in breast cancer patients, that have
specifically inherited BRCA gene mutations. Treatments such
as chemotherapy can put patients under a lot of strain and
further damage their health (Greenwell & Rahman, 2015).
Regardless of their initial efficacy, the majority of the patients
develop acquired resistance to the therapy, along with major
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Abstract

Breast cancer is the second most common cancer across the globe,
ional studies play a significant role in identifying new leads for di

flective bioactive molecules against estrogen recep
lected. Molecular docking was performed to esti
¢ In silico ADMET studies were pe

Genistein, Daidzein and Panaxadiol are having the best docking score and goo
as a better drug candidate for anti-breast cancer

agents. Current computat
performed to screen the e
cancer compounds was se
active sites of the estrogen receptor. Th

Genistein, Daidzein and Panaxadiol can be considered
estrogen receptors which can be explored further.
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1. Introduction
Breast cancer is strangely common among the population

across the globe. An estimated 2.1 million cancer cases
accounted for in 2018, found to be a fifth leading cause
among cancer mortality worldwide. A ratio of persons
suffering from breast cancer to healthy population was
found to be 1 out of every nine women among the
developed nations and 1 in every 20 persons in less
developed mnations as reported in 2018 (Dolatkhah, et al.,
2020) . Different types of breast cancers exist, few may
have hormone receptors like estrogen of progesterone
(others may have both) and are called ER+ or PR+ breast
cancer, respectively. The main driver among, the majority of
breast cancer cases is the estrogen receptor ER since it is
found to exist among 75% of overall breast cancer cases
(Masoud and Pagés, 2017) o,
For the normal female physiology, reproduction and
behavior, the steroid hormone estrogen is essential, because
of its effects on cellular processes together with cell
proliferation and cell survival. The nuclear estrogen
receptors (ERa and ERP) facilitate these effects. The ERa
and ERP estrogen receptors are encrypted by separate genes,
positioned on different chromosomes. ERa-positive cells
make a vital involvement in mammary development. On the
contrary, normal development happens for the mammary
glands of ERB mice. When the two receptors are co-
expressed in breast cancer cell lines, ERpB functions as an
adversary of ERa, harming the ability of estrogen to arouse
proliferation. Minimum 70% of the breast cancers are
categorized as ER-positive breast cancers and meddling
with estrogen action has been a linchpin of breast cancer
therapeutics for over a century (Musgrove and Sutherland,
2009) 1'%,
Herbal medicine has turned out to be a very safe, non-toxic,
and easily accessible source of compounds used in cancer
treatment. Phytocompounds are thought to counteract the
effects of diseases in a body due to the possession of various

biomolecular characteristics (Khan, ef al., 2020) U3,
Exploration of human breast cancer inhibitors executes a
vital part in the drug discovery method. Based on previous
in silico studies, a review shows that 431 phytocompounds
were selected from 51 plant families (Prabhavathi, et al.,
2020) 129, These plant families comprises Apocynaceae
(Richard, et al., 2015; Omogbadegun, 2013) (25 191 And
Euphorbiaceae family (Dasaroju and Gottumukkala, 2014)
I7, Has got 4.58% of plant compounds from each family
respectively, followed by Lamiaceae has got 6.10%
phytocompounds (Akhtar and Swamy, 2018; Kim, et al.,
2016; Precthi and Padma, 2016; Wozniak, et al., 2015;
Wang, et al., 2012) [+ 1224 28 27), From Asteraceac family,
9.92% of plants compounds (Omogbadegun, 2013; Csupor-
Léffler, et al., 2011) > %) And rest of the compounds are
grouped as other plant families (Lee, et al., 2017, Levitsky
and Dembitsky, 2015; Pierpaoli, et al., 2015; Gladys, et al.,
2013; Bhoopat, et al., 2011) (141520 10,31 From these plants,
the active phytocompounds were identified from a varied set
of medicinal plants as anti-breast cancer agents.

Virtual screening thousands of compounds is made possible
using the in silico approaches, in a very reasonable time.
This drastically reduces the costs involved in the
identification of hits and further increasing the probabilities
of finding the anticipated drug candidates. One of the
widely popular and systematic structure-based in silico
methodology is molecular docking studies. Molecular
docking is among one of the most popular and successful
structure-based in silico methods, which help predict the
interactions occurring between molecules and biological
targets. It helps to find the interactions happening among the
molecules and biological targets. This methodology is
nqrmally achieved by first predicting the molecular
om.entahon of a ligand within a receptor, and then assessing
th(_:lr complementarity through the use of a scoring function
(Pinzi and Rasteili, 2019) %2, This study aims at screening a
set of phytocompounds which could inhibit ER. The study
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Breast cancer is the most prevalent cancer in women worldwide. To treat human bre

inhibiting EGFR and HER2 targets is an important therapeutic option. Phytochemicalsa::ec?:::cri ?Z
have beneficial health effects in treating various diseases. An effort has been made to virtually screen
phytt_)chemical inhibitor by molecular docking and dynamic simulation in the current studies. The
docking scores analysis resulted in a common hit Panaxadiol ligand with a low dock score for EGFR
ar}d HER2 targets. The inhibitory action of the phytocompounds was also validated by comparing it
with the reference compounds Erlotinib for EGFR and Neratinib for HER2, Molecular dynamic simula-
tion of EGFR and HER2 lead complexes ensure the ligand's appropriate refinement in the dynamic sys-
tem. The target and ligand complex interaction motif established a high affinity of lead candidates in

KEYWORDS

Breast cancer; EGFR; HER2;
molecular docking;
molecular

dynamic simulation

a dynamic system similar to molecular docking results. This study reveals that Panaxadiol hit molecule -

can be developed as a novel multi-target
low toxicity. 3 B

1. Introduction

Breast cancer is one of the widespread types of cancer in
women and accountable for the high number of cancer mor-
tality cases worldwide. Every year ~1.7 million people are
identified with breast cancer, and >0.5 million women die
from breast cancer worldwide (Ren et al., 2020). Breast can-
cer is a diversified disease mainly of three types, the first
being hormone receptor-positive breast cancer includes 60%
in the presence of Estrogen receptor (ER) and Progesterone
receptor (PR). The second type consists of 15-20% of cases
in the presence of Human Epidermal growth factor
Receptors 2 (HER2), belongs to HER family such as HER-1,
HER-2, HER-3, and HER4 and the third type is triple-negative
breast cancer (TNBC) which lacks ER, PR, and HER2 receptors
(Tripathi et al., 2018). Highly significant HER protein families
are most widely considered protein-tyrosine kinase due to
their role in cell proliferation, differentiation, and migration,
leading to several downstream signaling pathways. Breast
cancer is caused by overexpression, aberration, mutation,
and abnormal signal transduction in HER protein.

The widely discussed first member of HER family protein
is the epidermal growth factor receptor (EGFR/HER1) because
of its role in cell signaling and oncogenesis (James &

EGFR and HER2 target inhibitor with greater potential and

Ramanathan, 2018). It is 170kDa glycoprotein and plays a
significant role in signal transduction involving apoptosis and
cell proliferation. EGFR gene amplification results in the over-
expression and deregulation of signaling pathways. Cell
growth, development, cell migration, and metastasis were
influenced by overexpression and genetic mutation on EGFR
(Singh & Bast, 2014). In the natural progression of breast can-
cer development, HER2-overexpression tumors also play an
important role. The HER2-HER3 heterodimer triggers an
oncogenic signaling pathway and is extensively activated in
different human cancers. Downstream signaling pathways
that mediate HER2 and its tumorigenic functions are com-
plex. As a result, HER2 was considered a major target for
anti-cancer drug development (igbal & Igbal, 2014).

HER-2 positive breast cancer treatment is more effective
with the use of both EGFR and HER-2 targets inhibitors. The
limitations of the single target treatments are overcome by
multi-target therapeutics. Multi-target drug therapy is more
effective and less susceptible to resistance (Tripathi et al,
2018). Gefitinib, Erlotinib, Afatinib, and Osimertinib are
Tyrosine kinase inhibitors that specifically target EGFR and
are currently approved by the FDA. These four drugs are
associated with adverse effects that can effectively impact
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Isolation and characterization of endophytic bacterium

Bacillus cereus in detoxification of Mycotoxin-Aﬂatoxin B,

Dr. Manjunatha A’ S

manjunathronur @ gmail.com

Department of Microbiology.

Ramaiah College of Arts, Science and Commerce, Bengaluru-560054

ABSTRACT: Aflatoxinsbring great significant cause to food, feed industry and

detrimental effects on humans including carcinogenic, mutagenic and teratogenic. The

research mainly focuses on efficiency of Bacillus sp. Strain AIGNS to degrade aflatoxin B,
concentration of (2ug/mL) as a sole carbon source isolated endophytic bacteria from Neem
(Azardirachtaindica) belonging to family Meliaceae. The residual AFB, determined by
chromatographic methods. Bacillus sp. Strain AIGNS had strong ability to degrade the highly
toxic AFB. of 68.9% by culture supernatant compared cell extracts and viable cells at 48hrs
of incubation. Moreover, the results implied that the activity of aflatoxin By detoxification
was significantly noticed in the cell supernatant rather than cell extract and viable cell
culture. The cell supernatant was characterized by considerable activity at wide range of
temperature and pH.AflatoxinB, degraded products were identified by GCMS, the compound
BETA-MONOSTEARINE with retention time 38.844 of molecular weight 358.56 Da is the
major degradative compound with good biological properties. The morphological,
biochemical and 16S rRNA sequencing of the isolate AIGN8revealed that belongs to Bacillus
cereus and nucleotide sequence was provided with a GenBank accession number MG957213.
Biosafety results indicated that AFB; detoxification is an enzymatic and could have

promising potential in industrial applications. First time we reported endophytic bacterium

Bacillus cereusin the degradation of AFB by this research work.

KEY WORDS: Detoxification; Aflatoxin Bj; HPLC: GCMS; Bacillus cereus
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Abstract: Biosynthesis of silver nanoparticles using beneficial Trichoderma harzuram s o simpie

eco-friendly and cost-effective route: Secondary metabolites secreted by T harzianum act as capping

and reducing agents that can offer constancy and can contribute to biological activiry The

oveser
studyv aimed to synthesize silver nanoparticles using T. harzianum cell filtrate and investigate diferen
bioactive metabolites based on LC-MS/MS analysis. The synthesized silver nanoparticles - Ag™ i
from T harzmanum were characterized by ultraviolet-visible spectrophotometry, Fourter fransiors
infrared spectrometry (FT-IR), energy-dispersive spectroscopy (EDS), dynamuc light scattering (DS
X-ray powder diffraction (XRD) and scanning electron microscopy (SEM) The surtuce plases
resonance of synthesized particles formed a peak centered near 438 nm. The DUS study determ
the average size of AgNPs to be 21.49 nm. The average size of AgNPs was measured 0 be 72
by SEM The cubic crystal structure from XRD analysis confirmed the synthesized particles 1o
nanoparticles The AgNPs exhibited remarkable antioxidant properties, as deternuned by DUTH
and ferric reducing antioxidant power (FRAP) assay The AgNPs also exhubited broad spectry
antibacterial activity against two Gram-positive bacteria (S aureus and B subtidis) and two o
negative bacteria (E colt and R solanacearum). The munimum inhibitory concentration (M
AgNPs towards bacterial growth was evaluated The antibactenal activity of AgNDs was further
confirmed by fluorescence mucroscopy and SEM analysis

Keywords: silver nanoparticles, bioactive metabolites, antibacterial activity, MIC antovdant

activity; T harzianum filtrate

/<

1. Introduction . _inal

{nctpuss

Nanotechnology has evolved as an interesting part of research '!w;,.w\y,‘?xmm

. . . ~n aigh LQUEUE Y 1A

to produce nanoparticles (NPs) possessing uniformity and sSSP oRerics thas Rk’ ;
them valuable in optical sensors, drug delivery, catalysis, adsor | WalkH, treB btie®

and nanomedicine [']. These NPs can be produced from differer® #hemical, physical
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Capanus cujun (1) Mhillsp commeonty Called Pigeon Pea 3 leguminous plant grown extensively for faod, feed, fodder
fuel also Rrown as an alerorop and ) crep retation to Improve the fertility of the soil 1n sustamnabie organu

farming This plant gers vted by the pathogen Fucaniwm wdum causing wilt disease which s one of
constrainty 1n the producton and productivty of pigeon pea. This pathogen is reported theoughout the w
infecting C cupun The exemsne wse of chemical fungicides results in environmental pollution, the resistance
pathogens tow ards fungicndes. hazardous o humans and animals This necessitated the need to adopt sco- Friendiy
and sustainable management of diseaves, like using antagonistic fungi against the pathogen. In our present study
15 different fungal swlates mere molated from different rhizosphere soil and used for Our present study mvolved
the in vitro - dual culture 2333y as well as in vivo - greenhouse bioassay was performed to analyze the antifangal
efficacy of antagoamstie fungs against F oudum. The 1n sifro and im vive investigations showed that Cephalosporium
acremonium, Laned:plode prcudotheobromac. Penicillium frequentans and Epicoccum sorghinum equally inbibited
Foudum when compared o vanous Tnchoderma spp. Also. under greenhouse conditions, the oot length, shoo
length, and the aumber of leaves of plants was found to be increased significantly (p < 0.05) in treatments with
the talc -based bropesticide formulations of the antagonistic fung: Hence these fungal isolates can also be used as
a potential biovnatrod agent for sustainable wilt discases management caused by Fusarium udum and the exrensive
usage of chemical fungicides can be avoirded to control the wilt discase of Cajanus cajan

e MAjor

arld

’

KEY WORDS: BoCoNTROL, EPICOCCUN SORGHINUM FUSARIUM SP.. LASIODIPLODIA PSEUDOTHEOBROMAE, W
DISEASE

20-21% protein providing an enerygy rich cereal duet
According to FAO statistics, this crop s cultivated i an
arca covenng 4.6 million hectares globally and ladia
accounted for about 739, of the global productivs »
the year 2007 [t s also an important crop of Karnataka
contributing about 18% and 2% o fotal area and
ARTICLE INFORMATION production respectively (GOL Agrivultural statistivs
201 3) This protein rich leguime s prone to 4 mulfiude
Dev 2020 discases of which Tungal diseases lead o a productiviry
(ODEN BBRCBA  |gay of approximately 22 25 % cach year amounting to A
SA and loss of up to Ks. 50,000 crores annually Amony the fungal

Thomson Reuters [S! Wed of Sorenvr Clanvate Asalytu: )
Crossref Indeved Journal discases, Fusarium wilt discase caused by 3 sod bome

. INTRODUCTION

Cajanus capn s an importan! comiluent in the category
of pulses among all Indians duc to The avalabiity of

Pmcrcaw cda
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pathogen Fusarium udum (Fu) Butler v assocated wirh

1> Clarivate ’;N extensive yicld losses of pigeon pea in India Fusarum
Caiytcs tros
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Moleculair,ﬁ.cha'racterization of non-biogenic amines producing
Lactobacillus plantarum GP11 isolated from traditional pickles

using HRESI-MS analysis

V. Priyanka' : A. Ramesha! - Devaraja Gayathri'® - M. Vasudhal

Revised: 1 Augdét 2020/ Accepted:, 13 August 2020
© Association ot‘-_‘ Food Scientists & Technologists' (India) 2020

Abstract Fungal spoilage and toxic biogenic amine pro-
duction is a major risk in fermented products. Therefore,
the selection of nontoxic biogenic amines producing pro-
biotic bacteria plays a vital role in the fermentation pro-

when compared to traditional one. Therefore L. plantarum
GP11 could be developed as an ideal starter culture for the

fermented production of a pickle. v
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Xanthomonas oryzae pv. oryzae

. Balagangadharaswamy Shobha !, Thimappa Ramnchandfappa Lakshmeesha '*,
Mohammad Azam Ansari 2/, Ahmad Almatroudi *"*, Mohammad A. Alzohairy?,
Sumanth Basavaraju !, Ramesha Alurappa !, Siddapura Ramachandrappa Niranjana * and

Srinivas Chowdappa b

) 1 Department of Microbiology and Biotechnology, Bangalore University, Jnana Bharathi Campus,
- Bengaluru 560056, India; shobhahonnaganga@gmail.com (BS.); simplesumanth007@gmail.com (S.B.);
Ramesha.bio@gmail.com (R.A.)
Department of Epidemic Disease Research, Institute for Research and Medical Consultations (IRMC),
Imam Abdulrahman Bin Faisal University, Dammam 31441, Saudi Arabia; maansari@iau.edu.sa
3 Department of Medical Laboratories, College of Applied Medical Sciences, Qassim University,
Qassim 51431, Saudi Arabia; dr.alzohairy@gmail.com
4 Department of Studies in Biotechnology, University of Mysore, Manasagangotri, Mysore 570006, India;
niranjanasr@rediffmail.com
*  Correspondence: lakshmeesha@bub.ernet.in (T.R.L.); aamtrody@qu.edu.sa (A.A.);

csrinivas@bub.ernet.in (S.C.)

(]

check for
Received: 28 July 2020; Accepted: 17 September 2020; Published: 20 September 2020 updates

Abstract: The Plant Growth Promoting Fungi (PGPF) is used as a source of biofertilizers due to
condary metabolites and beneficial effects on plants. The present work is
vation of Trichoderma spp. (T. harzianum (PGT4), T. reesei (PGT5) and T. reesei
(PGT13)) and the production of secondary metabolites from mono and co-culture and mycosynthesis
of zinc oxide nanoparticles (ZnO NPs), which were characterized by a UV visible spectrophotometer,
Powder X-ray Diffraction (PXRD), Fourier Transform Infrared Spectroscopy (FTIR) and Scanning
- Electron Microscopy (SEM) with Energy Dispersive Spectroscopy (EDAX) and Transmission Electron
Microscope (T EM) and Selected Area (Electron) Diffraction (SAED) patterns. The fungal secondary
metabolite crude was extracted from the mono and co-culture of Trichoderma spp. And were analyzed
by GC-MS, which was further subjected for antibacterial activity against Xanthononas oryzac pv.
Oryzae, the causative organism for Bacterial Leaf Blight (BLB) in rice. Our results showed that
the maximum zone of inhibition was recorded from the co-culture of Trichoderma spp. rather than
mono cultures, which indicates that co-cultivation of beneficial fungi can stimulate the synthesis of
etabolites better than in monocultures. ZnO NPs were synthesized from fungal
secondary metabolites of mono cultures of Trichoderma harzianum (PGT4), Trichoderma reesei
(PGT5), Trichoderma reesei (PGT13) and co-culture (PGT4 + PGT5 + PGT13). These ZnO NPs were
checked for antibacterial activity against Xoo, which was found to be of a dose-dependent manner.
In summary, the biosyhthesize’d 7nO NPs and secondary metabolites from co-culture of Trichodernia
nd can'be used as an alternative for chemical fertilizers in agriculture.

their production of se
focused on the co-culti

novel secondary m

- spp- are ecefriendly

Keywords: fungal nanotechnology; Trichoderma spp-; ZnO nanoparticles; antibacterial activity
: secondary metabolites

Xanthomonas oryzae pv. oryzae; co-cultivation;
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Biosorption of heavy metai arsenic from Industrial Sewage
“of Davangere District, Karnataka, India, using indigenous fungal’ -
isolates '
.T.N. Devaraja* - M. Vasudha' - A. RameshA1 :

D. Abhijna Tanvi?- K. M. Pratam? - R. T. Lohit? - B. K. Vijayalakshmi?
Prashantkumar S. Chakra' - Devaraja Gayathri' ™ :

Received: 13 May 2020 / Accepted: 3 October 2020

© Springer Nature Switzerland AG 2020

Abstract . -
Contamination of soil and water bodies with heavy metals like arsenic (As) is of major concern, since arsenic isTnon-bio-

degradable, toxic and causes ill effects to gastrointestinal system, skin, liver, kidney or neurological functions. In addition,
animals affected by arsenic pollution through fodder intern enter to food chain. Hence, there is an urgent need to address
heavy metal arsenic pollution especially through bioremediation. In this context, biosorption with indigenous microbiota
has gained more interest in recent years as itis cost-effective, eco-friendly approach and with no adverse effects. In the
_resistant strains of fungi were isolated from soil samples collected from various locations
vangere District, India, and screened. Among five fungal isolates, Aspergillus

spp APR-1 and APR-2 showed greater resistance to arsenic in the laboratory conditions. In order to increase the surface
area for biosorption, APR-1 and APR-2 isolates were immobilized on Luffa aegyptiaca (sponge gourd) (an agro-waste as

biosorbent). With 250 mM arsenic solution, Aspergillus spp APR-1 and APR-2 showed biosorption of 53.94 and 52.54%,

on inductively coupled plasma-optical emission spectrometry analysis and the adsorption of the fungal
lectron microscopy. APR-1 isolate was further characterized

present study, arsenic (As )
of industrial sewage disposal sites of Da

respectively,
isolates on sponge gourd was confirmed using scanning e
by 18 s DNA typing and identified as Aspergillus niger. Industrial scale application perhaps is taken up using selected

fungal strains and mitigates the arsenic pollution in urban sewage.

Keywords Biosorption - Luffa aegyptiaca - Aspergillus niger - Arsenic

1 Introduction electroplating, galvanizing, pigmentand dyés, metaHur-

gical and paint industrial discharges, heavy metal-con-
taining fertilizers, and pesticides in agricultural fields,
sewage sludge and urban soil sludge. These are typical
contaminants as well as useful indicators of environment

A major deal of concern has been articulated over prob-
lems of soil and water contamination with heavy metals,
due to overexploitation of natural resources: rapid indus-
trialization and urbanization [1]. These heavy metals may  pollutions.

Arsenic (As) is a frequent and nmaturally 6ccurring ele-

originate from different sources in urbanized areas, such
as vehicle emissions, textile, leather, tannery, mining, ~ ment that is found in the earth’s.crust, organic world,

Electronic supplementary material The online version of this article (https://doi.org/10.1 007/542452-020-03622-0) contains

supplementary material, which is available to authorized users.
"Department of Studies in Microbiology; Davangere University, Shivagangothri, ~
Davangere 577004, India. 3ICAR_-TaAraIabalu Krishi Vigyan Kendra,

- Devaraja 'Gayalh;i, gayathridévaraja@g}nail.éb'm]
Davangere 577007, India. 2 Rashtrotthan Vidya Kendra, Nittuvalli,

bl SN Applied Sciences (2020) 2:1860
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.\ ;gy Modelling and in silico Characterization of Laccase
L °ntinula edodes

AL
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onsdercan

. cthods to determine the protein 3D structure like X-ray
oI+ nuclear magnetic resonance spectroscopy are technically

coter

iyashree D J, Navya K S, Akanchha, Syeda Tanzeela Zaman
» uloay, Ramaiah College of Arts, Science and Commerce, Bangalore, Karnataka, INDIA.

Laccases are phenol oxidases which belong to the

+ multicopper oxidases. Laccases are found in almost all
ngi. There I1s evidence that laccases can play an important
jcgradation, fruiting body formation, pigment formation
Jevelopment, competitor interactions and pathogenesis.
_snunula edodes i1s used in variety of applications like to
. -aruial decolourization of effluent water and decolourization
citferent dyes like Remazole brilliant blue R, bromophenol
>d and naphtol blue black. The objectives of this study include
‘riree-dimensional (3D) structure of laccase from Lentinula
rnmology modelling, in silico characterization and analysis
- this organism using computational methods Methods:
of laccase from Lentinula edodes was retrieved from

- > and sequence analysis was carried out using BLAST for
5 template. The protein 3D structure was modelled using
w1 The obtained 3D model of the laccase from Lentinula
isualized and analyzed using RasMol. The quality of the
. proten was verified by its energy and stereochemical
arred regions were remodelled by loop modelling using
\~wer. Further, the in sillico characterization of the laccase
edodes was computed. Results: The 3KW7 A of Trametes

TION

ser containing oxidase enzymes found in many plants,
organisms. Laccases were also found in various
and ascomycetous fungi.' The first report of a bacterial
ym the Gram-negative soil bacterium Azospirillum
1e enzyme was believed to be involved in melanisation.’
=~ be used for textile finishing or textile dycing, tecth
s it has industrial, environmental, diagnostic and
, accases can also be used in bioremediation.” Lentinula
s one of the world's second largest cultivated medicinal
I ooms used as functional foods. It is used in the
nors, Mu, heart discases, high blood pressure, obesily,
. 1o sexual dysfunction and ageing, diabetes, liver
wory diseases, exhaustion and weakness.® L. edodes is
“one of the most valuable medicinal mushrooms. * 1he

.onsuming and may not keep with which new protein
1y discovered by genomics research. Although a large
, are being discovered, the number of protein structures
_,perimental methods is limited.
1o for structure prediction and modelling of proteins
methods, ‘The major computational methods for
ture of proteins are ab initio methods and homology

Sp AH28-2 is used as template for model building of laccase from L.
edodes. The atom model obtained in PDB format showed unstable region
in the model. These unstable regions were selected and remodelled by
loop modelling. The remodelled structure was further evaluated by its
stereochemical quality and energy. The quality of the remodelled structure
was found to be improved. Conclusion: Evaluated 3D structure of laccase
from L. edodes shows that predicted model was of good quality because
maximum residues are present in favoured region which indicates that
stereochemical quality of predicted 3D structure was reasonably good. It
suggests that this model can be used to understand molecular interaction
of this laccase with the other proteins.

Key words: Laccase, Lentinula edodes, Homology modelling,
BLAST, MODWEB, Swiss PDB Viewer.

In silico,

Cormrespondence
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modelling. Homology modelling remains the most accurate prediction
method.” It helps to bridge the gap between the available sequences and
structural information by providing reliable and accurate protein models.
Homology modelling is a technique for predicting or generating detailed
3D structures of proteins based on coordinates of known homologues.
The main steps to create a Homology model arc as follows: 1)
Identification of structural homologues. 2) Selection of structural
homologues used as templates for modeling. 3) Alignment of templates
with the protein sequence to be modelled. 4) Model building. 5)
Evaluation and refinement of the model.

The objectives of this present study are Lo predict the three-dimensional
(3D) structure of laccase from Lentinula edodes using homology
modelling, in silico characterization and analysis of laccase from this
organism using computational methods.

MATERIALS AND METHODS

Retrieval of laccase sequence of Lentinula edodes from
UniProt database

The sequence details of the laccase [rom Lentinula edodes was retrieved
from UniProt database. The UniProt Knowledgebase (UniProtKB) is the
central hub for the collection of functional information on proteins, with

accurate, consistent and rich annotation."

oo arcle distrbuted under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others

| Huld upon the work non-commercially, as long as tha author is credite

. 1al of Pharmaceutical Investigation, Vol 10, Issue 3, Jul Sep, 2020

4 and the new creations are licensed under the identical terms
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ABSTRACT ‘ :

In an era where most segments of the society have adopted its working to suit the internet of things.
the sector of education is only a novice to this state of affair. Only on the onset of pandemic has the
sector of education began cruising on the erstwhile third wave of digitalisation. The current scenario
of pandemic has forced the education sector to adopt digitalisation. Virtual meeting rooms have
effectively replaced physical classroom interaction. This has an impact both positive and negative on
all players, i.e., students, faculties and management. The effect can be sensed on a spectrum of social
economic physiological and cultural aspects. This paper aims to quantitatively analyse the data on such
impact categorically collected, synthesised and evaluated by the authors. This paper is a normative
study with plausible positive solutions for a more equipped education system and analyses the effect
of technology in this digital era towards teaching. The study is restricted geographically to Bengaluru
urban area thus enabling the authors to compare and contrast reputed entities of higher education
system.

Key Words — Digitalisation, Pandemic, Higher Education, Bengaluru Urban
INTRODUCTION

In India Ministry of Human Resource Development (MHRD) develops the higher education system.
The overall growth of the higher education system is well planned and executed by MHRD. Digital
initiative is one of such development in the higher education system. Yet the digital initiative has not
reached to all levels of people in the education industry. Many institutions with fewer infrastructures
with less capital found it difficult to provide education using the Information Technology (IT) tools. It
could not be implemented entirely because it is filled with infrastructural and human resource
limitation.

MHRD with the view of providing high quality education launched National mission on education
through Information Communication Technology (ICT) on February 3% 2009',

In this digital era, very few institutions were adopting the ICT initiatives. During pre-pandemic period
the graduates with less digital literacy is viewed as the disadvantage towards the development of the
higher education system in the digital era. The current situation has forced all institutions to adjust
with the drastic changes and is forced to accept the changes. .

Pandemic is driving the digitalisation vehicle towards the new age of transformation. During this
hardship significant developments are happening in India and in the whole world for the wellbeing of
every single individual. Pandemic has affected every industry all over the World. It has not even lefi
the education Industry. Many schools and colleges faced a tough time during this Pandemic. Schools
and colleges with less infrastructure, without the proper Information Communication Technologies
(ICT) initiatives were been forced to shut down their operations.

THE OVERVIEW OF DIGITALISATION DURING PANDEMIC

Digitalization refers to the use and integration of new technologies into everyday life, across all
industries and sectors, It is a combination Of connecting and combining of physical and digital things
in new ways, and many consider it to be one of the defining characteristics of modern life2
The technology, the information literacy, digital skills have nourished the people lives. It has
drastically changed their way of working, learning, playing and even acquiring knowledge and
skills. The past two decade’s digitalisation is changing the world. We can see the complete
transformation towards the nature of the work globally. Even the standard of living of the people has
come up with lots of changes. Digitalisation has become the part of every single individual life. In the
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Figure 1. E. faecalis induces early larval arrest in C. elegans: (A) Images of C. elegans L1 larvae fed E. c;nh Oﬂl:E_:O
(Top) or E. faecalis OGIRF (Bottom) for 24 h, 48 h and 72 h. Scale bar, 100 pm. (B) Mean + SEM of b:;dy ;:ng in
populations of L1 larvae fed OP50 or OGIRF for 24 h, 48 h and 72 h. Reporlted length of L1, L2, L3 and L4 larvae is
indicated on the right y axis. (C) Kaplan Meier survival curves for wild type animals fed on OG1RF and AfsrB E. faecalis
(TX5266). Also see Table 1. (D) Mean + SEM of body length in populations of L1 larvae fed OPSO., OGI1RF or TX5_266
for 24 h, 48 h and 72 h. (E) Mean + SEM of body length in populations of 48 h starved, E. ‘faecahs-fed and E. co'h-fed
Jarvae transferred to E. coli plates and measured at regular intervals of 12 hours. n=15-20 animals/ (reatment/experiment
in panels 1B, 1D and 1E where each point represents the mean of body length of a population of animals (N>3
experiments). *, p less than equal to 0.05; **, p less than equal to 0.01'; *hkp less than- equal to 0.001.; ns-non-
significant. In panel D, * indicates significance with respect to.OPSO-fed animals a}; the same time point. (F) (i) Cartoon
showing vulval invariant cell lineages and morphogenesis in wild-type hermaphrodites (Burdine et al, 19[;)8; Sulston and
Horvitz, 1977; Cui and Han, 2003). At larval stage, L3, vulval precursor ce!]s P§5-7).p aflopt primaty (1°) or secondary
(2°) cell fates and undergo invariant cell divisions to produce 22 cells organized 1_nto toroids, VulA, vulB1, vulB2, vulC,
vulD, vulE, and vulF, shown by A, B1, B2, C, D, E, and F cell types (Sharma-‘Klshore et al., 1999). Blue coloured ov?.l

11 ’indjce;te egl-17::cfp expression in specific lineages. (if) Cartoon showing early L4 vulva, when egl-17::cfp is
s ] in granddaughters of P6.p (1°), and mid-L4 stage, where the expression is shifted to 2° lineage cells,
il ?E)en("') i{er ed DIC and fluorescence images showing stage specific egl-17::cfp in vulval cells. P6.p (1 cell
g WG . ";_ cel]/iu’dLB) P6.pxx (4 cell/mid to late 1.3), and P6.pxxx (8 cell/early L4 onwards), x denotes one
e P pxrgj ision Gonaéls are demarcated with white line. In all animals, anterior is to the left. Scale bar, 5 pm.
e f VI7-117:'c[p in C. elegans L1 larvae fed OP50 or OGIRF for 20 h and 84 h. Duration of feeding on E.
(G]),- E:]Ee;:z‘;l?s :i sho‘V-Vﬂ on X-axis and the bars represent % positive or negative egl-17::cfp in vulva Z(lls. Nuwmbers
co s
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Abstract:

Backgroand: In the past few decades there
of medicinal plants in therapeutic components. Cellular metabolism produces Reactive
radicals’ forms cascade leading to homeostatic disruption of living lissues. The shift in balance
antioxidants in favor of oxidants is termed as toxidative stress’, leading to chronic and degenerative disorders.
Objective: The present stucly was undertaken fo analvze the antioxidant s Jree radical scavenging effects of Adhatada
vasica leaves and to screen the phytochemicals of the plant.
Methodology: The three solvents extruct with increasing polarity (Hexaie, Ethylacetate and Isopropanol) were
prepared by Jollowmg successive extraction. The scavenging effect of extracls against fiee radicaly like hydrogen
peronide radical and hvdroxy! rudicals vas analysed. The chelating property and phytochemicals of the plant exiract
was screened. The DNA protective action against ovidative damage wus also analysed.

Results: Isopropanol ane ethyl acelate exiracls of the leaves exhibited high levels of hvdrogen peroxide and hydroxvt
radical scavenging activiry Jollowed by hevaire. AN the three extraces showed sigiificant chelating property. The
Acdhatoda vasica exhibited protective action agamst oxidative damage caused by the free radicals. The leaves indicated
the presences of alkalonds, phenolics and flavonoids.

Conclusion: Normally body can fight radicals by means of antioxidunt system. The radica [ scavenging effects of plant
plays major role in profecting living organisms against damage. Adharada vasica leaf extract revealed the effective
protectivn of DNA agains! radicals.

Keywords: Adhatoda vasica, Rudical Scavenging, Phyvtockeniicals, Cheluting property, Antiovidunts.

has been assumplion on the wedicinal values and the beneficial potential
Oxyyen Species (ROS). Jive
between ovidants and
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Abstract: Free radicals (ROS)

are highly reactive and unstable compounds. In a normal cell there Is a balance between formation
and removal of free radicals.

L 1S ce r However, this balance can be shifted towards the formation of more free radicals, when levels of
a‘nluomdants are diminished. This oxidative stress can result in oxidative damage to cellular components such as DNA, proteins and
|lp|ds-etc which act as a mediator of pro-inflammatory and carcinogenic events. The free radical scavengers prevent formation of ‘
reactive species or remove them before they can damage vital components of the cell. Phytochemicals are also important to manage ‘
pathological conditions of those diseases caused by free radicals and a large number of phytochemicals exhibit strong inhibitory f
effects on the broad spectrum of microorganisms. The present study was formulated to study the radical scavenging (H,0, and I
hydroxyl) and DNA protective effect of Carissa carandas leaf extracts. Three solvent extracts (Hexane, Ethyl acetate and r
Isopropanol) were prepared and 100 mg /ml was used for the assay. The results showed that Carissa carandas exhibited strong
radical scavenging ability and also showed considerable DNA protective effect under oxidant induced stress conditions. The |
phytochemical screening was also conducted which revealed the presence of flavonoids, phenols and alkaloids. Various studies |
showed that flavonoids act as valuable antioxidants because of their chelating properties. Phytochemicals bind to the Fe (Il), thus
preventing this pro-oxidant cation from reacting with hydrogen peroxide or promote the oxidation of the less stable ferrous
complexes into more stable ferric ones (i.e., auto-oxidation) that cannot participate any longer to the Fenton reaction. So, we also
conducted a chelating assay and the results revealed that the plant extract alsa possesses a good chelating effect.

Keywords: Free radical scavenging, phytochemicals, oxidative damage, Carissa carandas leaves, DNA protection, Chelating property.
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Zirconia: as a Biocompatible biomaterial used in dental implants
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ABSTRACT

Zirconia is a bioinert ceramic biomaterial. Zirconla having composition of 97% Zirconia oxide
and 3% Yttria oxide finds its vital application in the field of dental ceramics as an implant
material for having good inert characteristics like minimum interaction with the adjacent
tissues and exhibits good aesthetic property. This paper presents the in-vitro tests
conducted to evaluation toxicity by cell culturing on zirconia biomaterial used in the dental
implant by both direct contact and extraction method. In the present study, in-vitro
assessment of tissuebiocompatibility was conducted on L929 cell line (mouse fibroblast). /n-
vitro test, the toxicity of Zirconia specimen was done by computing percentage of viability
in a cell-cultured medium. An MTT system was used to measure the active cell activities
with mitochondrial dehydrogenases, which is an easy method which gives accurate and
precision results. The results of biocompatibility in-vitro test by both Direct and Extraction
methods confirmed that Zirconia exhibits the highest cell growth of 93.17% and resulted
with zero-grade cytotoxicity. Zirconia having good aesthetic characteristics, i.e. colour of the
implant matches with the tooth colour. Hence Zirconia is a candidate implant material than
other metal implants.

ARTICLE HISTORY
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Zirconia; biomaterial;
cytotoxicity; In-vitro; dental
implant; MTT

Introduction

Zirconia or zirconium oxide is the oxide of zirconium
metal, which occurs as.a natural mineral found in igneous
rocks such as granites and syerites. Zirconia is used as an
important bi-inert material in the field of dental implan-
tation. Zirconium material has good strength as similar to
metals and matches with the colour of the tooth [1,2].
Pure Zirconia is extracted from baddeleyite by hydrother-
mal concentration process and it contains small amounts
of silica and iron as impurities. Baddeleyite contains Zir-
conia Jevels ranging from 96.5% to 98.5%. At room temp-
erature, zirconia is monoclinic structure. Zirconia
naturally occurs in oxide form that undergoes purifi-
cation process and synthesised to form cubic structure
at high temperatures known as cubic crystal structure,
Hence, it is also known as ‘ceramic steel,’ which poses
good biomechanical properties as a single piece implant,
Zirconia has been used in dentistry since 1989 and fist
used as fixed dental prostheses in 1998 [3).

Phases of Zirconia

Zirconia usually occurs in three phases: (M) Monocli-
nic, (T) Tetragonal and (C) Cubic. Purest Zirconia at

room temperature will be monoclinic and this stable
phase exists up to 1170°C. Heating above, it will trans-
form from (M) Monoclinic to (T) Tetragonal at 2370°
C. Further, continued heating above 2370°C, it will
transform to (C) Cubic as shown in Figure 1.

a. Unstabilised Zirconia

Unstabilized Zirconia is known as pure Zirconia.
Pure Zirconia is monoclinic (m) at room temperature
below 1170°C; hence, it has low thermal shock resis-
tivity. Pure Zirconia as a bulk refractory is not feasible
due to the large volume change of tetragonal to mono-
clinic phase transformation. The problem has been
alleviated by the use of alloys of Zirconia with other
oxides, preventing the transformation.

b. Partially stabilised Zirconia (PSZ)

A partially stabilised Zirconia will be formed when
stabiliser concentration in the material is such that it
consists of tetragonal, cubic (and monoclinic) mixture
at a,temperature between 1170°C and 2370°C. The:
higher temperature phases may thus be stabilised by
the addition into a solid solution of specific cubic oxides.

CONTACT V. Sharanraj (Z) sharanraj407@gmail.com @ Department of Mechanical Englneering(W&SM), Sri Jayachamarajendra (Govt)) Polyfhchnic, KR

Circle, 560001, Bengaluru, Karnataka, India
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CuO nanoflakes anchored polythiophene nanocomposite: Voltammetric
detection of L-Tryptophan
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ARTICLE INFO ABSTRACT

Reywords: This research paper describes the detailed study of selective electrochemical determination of L Tryptophan (-
CuO nanoflskes Try) based on electrostatically interacted copper oxide (CuO) nanoflakes with polythiophene (PT). The purity
PT-CuO nanocomposite and geometrical structure of PT-CuO nanocomposite was certified using different characterization techniques,
T e taiaracthn including X-ray dlffraction (XRD), UV-Vis spectroscopy, RAMAN spectroscopy, Fourier transform infrared

spectroscopy (FT-IR) and scanning electron microscopy (SEM). L-Try is a naturally occurring amphipathic and
essential amino acid serving for various purposes like nitrogen balance and neurotransmitter. Also, L-Try is
having complex chemical characteristics and side chain dipoles which could be noteworthy for functionalization.
The sulfur groups of PT interact effectively with free o-amine group and a-carboxylic acid group of L-Try, which
results in increased conductance of the PT-CuO modified glassy carbon electrode (GCE). Under optimized con-
ditions, the peak current of L-Try is increased linearly with concentration range of 100 nM to 1 mM and its limit
of detection is 15 nM with 3515.62 pA M-! cm™2 sensitivity. It is observed that, the PT-CuO modified GCE
exhibited admirable electro-catalytic activities, reproducibility, rapid response and high selectivity towards the
oxidation of L-Try. Also, the PT-CuO modified GCE Is used to determine L-Try concentration in real sample like
milk with satisfactory results.

Electrochemical detection

1. Introduction biotechnology, clinical and pharmaceutical industries [5,6]. Hitherto,
the methods including high performance liquid chromatography (HPLC)
Among the various aromatic oxidizable amino acids, L-Tryptophan [7], gas chromatography (8], spectrophotometry [9], capillary electro-
(L-Try) is akind of significant for neuronal balancing mechanism. Itis an phoresis [10], chemiluminescence [11] reveal convincing report but
essential constituent of proteins and mandatory in human nutrition for they are much complicated, expensive equipment, require multi-step
establishing and keeping a positive nitrogen balance. Also, this com- treatment of the sample, and time-consuming. In contrast, the electro-
pound is a precursor for serotonin, melatonin, niacin as well as other chemical method attracts much attention due to the unique qualities of
physiologically important biomolecules [1,2]. L-Try is normally inges- high sensitivity, relative simplicity, inexpensive, high accuracy and
ted from diet and also can be taken in the form of protein rich food or rapid response. [12]
supplements such as eggs, cheese, meat, vegetables, and fruits. A num- In recent research, various materials have been used to modify the
ber of human diseases result from disruption of L-Try metabolism [3]. working electrode surface, including metal/metal oxide nanoparticles,
The biochemical balance of human brain is monitored through the conductive polymers and carbon based materials etc., which are the vital
concentration of L-Try. The level of L-Try in blood is intimately related platform to achieve better electrochemical performance towards the
to serotonin and melatonin level in the brain; inadequate level of sero- analyte detection. Transition metal oxides are generally used because of
tonin in human brain are in part of responsible for depression, obses- their high catalytic activity and semiconductive properties. Among
sive/compulsive behavior, muscle pain and sores in the mouth [4]. Thus several transition metal oxides, copper oxide (CuO) is a p-type semi-
itis indispensable to establish an effective method for the detection of L- conductor with better ability to promote electron transfer process in
Try with high selectivity since it has wide application in food, biosensor application [13-17]. Also, CuO is of great attention due to its
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E-mail address: cyrac.peter@gmail.com (A. Cyrac Peter).

bitps://doi.org/10.1016/] .inoche.2020.108398
Received 7 October 2020; Received in revised form 1 December 2020; Accepted 5 December 2020

Avallable online 15 December 2020
1387-7003/© 2020 Elsevier B.V. All rights reserved.

¢ (L\
Principal,
M.S. Ramaiah College of Arts, Science & com: ...

MSRIT Post, MSR Nagar
Bangalore - 560 054

Scanned with CamScanner



Vol, 24 (11) November (2020)

Research Journal of Chemistry and Environment

Res. J. Chem. Environ.

Ozone exposure promoting growth of Oryzae
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Abstract

A laboratory study was undertaken to find the effect of
ozone on the growth of rice seeds (Oryzae sativa Linn.)
and also on the viability of its pathogen Xanthomonas
oryzae that causes bacterial blight disease. We used a
commercial ozone generator to produce ozone and
tested its effects in our laboratory studies. Our results
showed that ozone at a concentration of 0.2 ppm
inhibited the rice pathogen X. oryzae and promoted
growth of rice seedlings. We observed that inhibition of
bacterial cells by ozone is attributed to altered
membrane permeability leading to leakage of cellular
constituents and resulting in possible cell death.

Furthermore, reduced Oxygen Uptake Rate (QUR) was
also observed in ozone-treated bacterial cells
indicating the inhibition of respiratory enzymes.
Interestingly, ozone exposure increased both the root
length and shoot length in rice seedlings that appeared
healthier compared to untreated seeds. Thus, our study
demonstrated that ozone at low concentrations could
be used in agriculture both as a growth enhancer and
Jor pathogen control.

Keywords: Ozone, Rice seeds, Oryzae sativa, Xanthomonas
oryzae, Cell permeability, Oxygen uptake rate.

Introduction

Atmospheric ozone is formed by the interaction of oxygen
with electrical discharges and by the action of ultraviolet
(UV) radiation. On the other hand, anthropogenic ozone
occurs due to inefficient internal combustion of mitlions of
automobiles which release pollutants in the form of
hydrocarbons and nitrogen dioxide!. Ozone (Os) is an
allotrope of oxygen (O:2) and is a trioxygen molecule
containing 3 oxygen atoms instead of 2, It is well known that
Os if used under controlled conditions has a variety of
industrial and medical applications such as water
disinfection, air purification, bleaching of textile dyes,
pollutant treatment, vegetable cleaning?, cleaning of
seafood? and as disinfectant?,

In the industrial perspective, disinfectant action of ozone
does not release any toxic by-products or potential health
hazards when compared to the commonly used disinfectant
chlorine which is used for sanitizing agricultural food
commodities®. In addition, ozone can effectively kill bacteria
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through antimicrobial action and 4-5 times more effective
than chlorine®’. Unlike the chemicals that leave residual
compounds with carcinogenic properties, ozone quickly
decomposes into oxygen without any traces®, For this reason,
ozone has received ‘Generally Recognized as Safe (GRAS)’
status in the United States and was also approved by US-
FDA (2001) for use in the food industry.

In the medical perspective, inhibitory effect of ozone on
bacteria and fungi has already been reported®!!. Several
studies have been conducted to analyse the effect of ozone
on human pathogenic bacteria such as Escherichia coli,
Pseudomonas fluorescens, Salmonella typhi and Klebsiella
pneumoniae and of them, E. coli showed high sensitivity'?.

The mode of action of ozone on inactivation of bacteria and
fungi is more complex owing to the unsaturated lipids of cell
membrane and cytoplasmic components of the microbes'.
Majority of the microbial components are cell membrane
constituents (proteins, respiratory enzymes and unsaturated
fatty acid), cell envelopes (peptidoglycans), cytoplasm
(enzymes, nucleic acids), spore coats and virus capsids
(proteins and peptidoglycan)'#!6. Restino et al'? have also
reported ozone as an abiotic control to arrest the growth of
several food-related microorganisms. In addition, the rate of
synthesis of various enzymes would be curtailed by ozone
leading to a decline in metabolism and subsequent death of

cells?.

Further, ozone has a very high oxidation and reduction
potential, it acts as an oxidant of constituent elements of cell
wails of bacteria. Thus, continuous exposure of ozone causes
destruction of large number of membrane barriers in bacteria
causing cell lysis and eventually cell death. According to
Kim et al'® cellular leakage occurs due to the degradation of
unsaturated lipids present in the membrane. Heavy damage
in the nucleic acids also leads to cell death. Among
nucleobases, rather than cytosine or uracil, thymine is found
to be more ozone sensitive!4,

In the agriculture perspective, ozone is considered as both
phytotoxic and growth stimulant. Ozone acts as a phytotoxic
air pollutant and causes extensive damage to crops like
soybean, cotton, peanut, sorghum, corn, winter wheat and
also detrimental to forest trees at higher concentration!®.
Interestingly, it has been shown that at low concentrations
and controlled environments, ozone acts as a fumigant?, In
tomatoes, low ozone exposure for 2 min/day for 10 days
showed a positive effect on the growth parameters of the
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HUMAN ISOLATION AND SUFFERING: A STUDY
OF MAYA ANGELOU’S ALONE.
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Abstract: This research article intends to analyse Maya Angelou not merely as a feminist but also to
look at how she brings out the need to concentrate much on mind and human values. In her expressions
we find not only the condition of a female also what each human irrespective of gender, class.
nationality and race, should be in future. Our reading of Maya Angelou’s poem Alone intends to
portray the quarantined situation of every individual and the suffocation which every human being is
experiencing in these days. The poem Alone might convey many themes that appear in other Angelou
poems as well: human suffering, isolation, love, and a need for solidarity in order to rise above the

pain and problems that people face inevitably. The study intends to look at this suffering in
contemporary contexts and a solution to it.

Keywords: Human Suffering, Loneliness, Race, Vulnerability.

Reading the Text with New Contexts:

Maya Angelou’s Alone was originally published in 1975 in her second volume of verse. Oh Pray
My Wings Are Gonna Fit Me Well. In Alone a surface reading of the text definitely drives in a pensive
mood from the poet to the reader along with a serious contemplation over our existence. When laid
1own ‘last night’, Angelou tries to ‘find my soul a home’; a serious thought creeps into our minds as
well. Are we all at home? Are we happy and living a life of contentment? Probably yes; probably
no! At the outset, Angelou seems to address one of the gravest concerns and the problem of the
contemporary world- that is ‘isolation’. With all of our computers and Facebook pages, Twitter
accounts and cell phones, we think that we are more connected than ever. As it turns out, though,
technology doesn't compensate for the fact that most people feel disconnected from their communities,
or even the people they love the most.

The covid-19 pandemic has given all of us a compulsive re-thought and we all due the forced
lockdown sat back into our homes suspending all our outdoor activities. Were we really connected to
all our beloved ones before the pandemic emerged? Surely we weren't, as we realised how even after
being connected well through the digital world during lockdown we were yet feeling so caged and

helpless. Self-quarantine was disturbing our mental health. This is probably what Angelou meant to
convey when she wrote,

How to find my soul a home (3)

She expresses her discontentment towards the fact that she is lonely and she finds her soul feeling
edgy as she urges to connect with people and this quarantine situation imposed upo@ her due to race,
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Locating reality through visual narratives:
Marjane Sartapi’s surfacing in “Persepolis”
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Abstract. The innovative way of telling stories by using visuals with a motive of impar-
ting a message to an audience has influenced several writings. The use of visual narratives turns
out to be a profound technique of illustrating stories that has existed and continues to exist event
today. From oral narratives to visual ones the art of storytelling has always been efficacious and
more absorbing. Impressing upon what, how, where, and in what manner the event took place
through graphics is fascinating. There is substantial writing that primarily deals with research on
visual stories. One such is Marjane Sartapi’s “Persepolis” told through the eyes of a young girl,
and this unique perspective of graphic narration offers distinctive insight into the perseverance
to retain one's identity in tumultuous times. Nations and homelands play an important part in
one’s identity formation. Associating oneself to national sentiments and signs, individuals feel
themselves part of the nation. However, identity becomes problematic for those in diaspora.
This research paper intends to look at Majane Sartapi’s “Persepolis” as an attempt of the author
to surface through many of her inner-outer conflicts. The paper shall trace her journey of self-
approval from Iran to Vienna and finally to France. The trauma and the identity crisis she faces
during her childhood in Iran and later in Vienna is an experience which she decides to narrate
using animated comic images. The use of visual narrative form has helped her convey the trau-
ma and pain she long carried. Finding a homeland and an identity became challenging.

Keywords: visual narration, identity crisis, veil, diaspora

Article history: received — | September 2020; revised — 6 September 2020; accepted —
15 September 2020.

For citation: Gupta, P. (2020). Locating reality through visual narratives: Marjane
Sartapi’s surfacing in “Persepolis”. RUDN Journal of Studies in Literature and Journalism,
25(4), 714-723. http://dx.doi.org/10.22363/2312-9220-2020-25-4-714-723

OGHapyXeHue peanbHOCTU B NOBECTHU
M. Capranu «[lepcenonunc»
II. I'ynra

Komnemxk ucKyccTs, Hayku ¥ Toprosin M.C. Pamas
Pecny6nuxa Huous, 560054, Banzanop, 7" Main Rd
preetijain27@gmail.com

AunoTanusi. B cTaTee pacKpbiBaeTCs HOBATOPCKHH CMOCOO paccka3blBaHMs MCTOPUH

JW3HA C MOMOLIBIO BA3YaNbHBIX 3¢
ayautopuu. Mcrob30BaHne BU3YallbHbIX HAPPATHBOB OKA3bIBACTCSH MPOLYKTHBHOMN TEXHHKOH

© Gupta P., 2020

[@-—@: This work is licensed under a Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/

714 LITERARY STUDIES. FOREIGN LlTERATUJ

A—""‘IL’}‘ZL-I'_~
ncipal,

M.S. Ramaiah College of Arts, Science & Commerce
MSRIT Post, MSR Nagar
Ban - 560.054 ‘




Research Journal of Chemistry and Environment

Vol. 24 (10) October (2020)

Res. J, Chem. Environ.

Effect of radiation and antioxidant dict on the efficacy

of silk synthesis of the silkworm, Bombyx Mori

Radha M.J}*, Jalaja ILD.2 and Lakshmi P.N.2
1. Department of Biotechnology and Genetics, Ramaiah college of Arts, Science and Commerce, 7" main, Mathikere, MRIT post,
Karnataka, 570054, INDIA
2. Department of Zoology, BGS Scicnce Academy and Rescarch Centre, Chikkaballapura, Bengaluru, INDIA
*radha_varvan @yahoo.co.in

Abstract

Bombyx mori is a beneficial and environment friendly
insect reared commercially for silk. In today's
scenario, the silk farming shows a great downfall due
to the promotion of synthetic materials. Thereby it is
necessary to upsurge the production of silk fibres. The
efficacy of silk is achieved through the growth and
development of silkworms at a higher rate through
supplementing their feed with antioxidant from the
plant sources. Later the same worms were exposed to
low dose radiation from the gamma source. These are
considered as experimental groups while the worms
without the supplement of antioxidant and radiation
exposure, control group. The adaptability of the insects
in terms of growth and economic parameters viz., silk
Jfilament, cocoon weight, shell weight and pupal weight
was recorded. The total proteins in hemolymph and silk
gland were assessed.

The present study results indicated the increase in the
efficacy of silk as well as economic traits in all the
experimental groups compared to the control group.
The assessed total proteins showed an increment in the
silk gland and hemolymph was statistically significant.
The larvae exposed to gamma radiation at low doses
reflects hormesis that has exerted stimulatory and
beneficial effects on the efficacy of silk production.

Keywords: Sericulture, Radiation, Antioxidants, Total
proteins, Economic traits, Silk.

Introduction

Silkworms are oligophagous insects which feed on mulberry
leaves, spin cocoons; later cocoons are used to extract silk
fibers. The silk thread extracted from cocoons depends on
the silkworm feed that is on the quality of mulberry leaves,
the sole source of the nutrients' which is not adequate for
optimal silk performance. The growth and development of
silkworms should be improvised significantly to result in the
good cocoon varieties thereby leading to increase the silk
yield. As a result, healthy and good quality mulberry leaves
along with supplemented nutrients is a dire need for high and
quality cocoon production. The pertinent studies? have
shown that the efficiency of silk can be augmented by
increasing the nutrients in the silkworm’s diet. Besides,
Bhattacharyya et al® concluded that the novel method of
rearing silkworms by feeding worms with good quality of
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mulberry leaves and the diet supplemented with the high
amount of nutrients is a pre-requisite to increase the silk
production. The supplemented diet through feeding may
increase the growth and development of silkworms which
has a critical role in increasing the efficiency of silk. Besides
the environmental factors such as temperature, humidity,
light, air, feed quality® are also of prime importance to
produce quality silk.

Fernandes et al® studied the effect of different concentrations
(5, 10, and 20%) of Bordeaux mixture included in the diet of
the silkworm caterpillars improved the cocoon production
and structural and mechanical properties of the silk®.
Besides, studies of Muniandy et al® showed fortification of
mulberry leaves with supplementation of nutrients and
feeding silkworms, a useful modem protocol to increase the
economic value of cocoon. Each cocoon can produce 1000
to 2000 feet of silk filament made up of fibroin (75% - 90%)
and sericin (10-25%). Furthermore, investigations of Saad et
al’ indicated the red beet supplement upsurges the silk
performance along with improved traits such as weight of
mature larvae, silk gland, fresh cocoon, pupae and cocoon
shell significantly,

Radiation exposure at high dose levels was considered
highly hazardous while radiation at low levels indicated
favourable effects reflected as radiation hormesis shows an
adaptive response®. The growth of silkworms was promoted
and even bodyweight showed an increase upon continuous
exposure to low-dose radiation®. Keeping in view the
importance of silk performance and understanding the role
of small cottage industries to uplift the rural economy, we
hypothesized, the efficacy of silk production can be
increased by supplementing the feed of worms with
antioxidants and the exposure of worms to low dose
radiation that enhances the growth, development and
metabolism of B. mori,

Material and Methods

Chemicals/Labware: All chemicals (AR-grade) with
chemical abstracts service registry number (CASRN) were
purchased from Sigma-Aldrich Ltd. Spectrophotometer,
Cooling REMI centrifuge, Geiger Muller counter (GM
counter), Caesium 137- radioactive source, Microscope,
Weighing scale, Screw gauge and Vernier calipers, rearing
stands and trays, nylon nets, rotary or bamboo mountages or
chandrike were used while rearing silk worms.

Antioxidants from the plant source: Silk filament, the
animal fiber is white to begin with, latey dyed with the
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ABSTRACT

Koywords:

Di-n-butyl phthalate

Hippocampus

Cognitive impairments
Multi-generational assessment
Endocrine dysfunction

Acetylcholinesterase

Di-n-butyl phthalate (DBP) cause significant deficits in cognition and memory, however the neuroanatomical
basis for impairments remain poorly understood. This study evaluates neurobehavioral changes in rats for three
successive generations between non-siblings by administering DBP at 500mg/kg bw dose through oral gavage
from gestation day-6 to 21 and lactation (3-weeks). Weaning period evaluations and developmental deficits
assessed showed variations specific to generation and the toxic potential of DBP was confounded by behavioral
deficits that include changes in sensorimotor development reflex response, poor performance, low memory
retention and greater latency period. The cytoarchitectural alterations witnessed in hippocampus include con-
densed nuclei, vacuole formation and remarkable degeneration, shrinkage of pyramidal neurons in CA1 and CA3
regions; disorganized hilar cells and hyperplasia in dentate gyrus. Comparatively, the enlisted changes were high
in subsequent generations than preceding and correlates assessed between cognitive impairment(s) and endo-
crine function confirm a link indicating vulnerability of immature animals as target to disrupt neural and en-

docrine functions.

1. Introduction

Di-n-butyl phthalate (DBP) is a ubiquitous environmental con-
taminant and widely used plasticizer, it is an additive to adhesives or
printing inks [1]. Recent findings of De Toni et al. [2] reported the
presence of phthalates as well as quantified phthalates namely, DEHP,
DEP, DBP in pre-packed coffee capsules. Katsikantami et al. [3] in their
review article have reported the maternal exposure to phthalates are
able to cross the placental barrier and cause many health issues in
humans. Its exposure to food and other materials at higher levels po-
tentially induce abnormal fetal development [4]. Case studies reported
by Colén et al. [S] have indicated anomalies such as premature breast
development in female subjects while reduced anogenital distance [6],
hypospadias [6] and decreased serum testosterone observed in male
rats [7]. Arbuckle et al. [8] studies linked adverse reproductive effects
and attention deficit disorders upon bisphenol-A exposure. Di (2-
ethylhexyl) phthalate exposure shown to cause neurodevelopmental
and behavioral deficits in rats [9]. Age-related effects reported upon

exposure to phthalates are twice as high in children as adults with 40 %
of children (age two to six years) showing higher urinary

* Corresponding author.

concentrations of phthalate metabolites [10]. Findings of Chopra et al.
[11] indicated attention deficit disorder and learning disabilities in
children of six to fifteen years upon exposure to phthalates. We have
previously reported in utero and lactational exposure of DBP for three
generations brought neuroanatomical perturbations in discrete brain
regions and the severity of the effect was higher in subsequent gen-
erations [12].

Limited data available on cognitive aspects suggest that higher le-
vels of phthalates adversely affect learning abilities in mice [13] and
few studies reported an association between prenatal phthalate ex-
posure and neurological impairments [14), however, the available in-
formation on phthalates is biased and inconclusive, especially on as-
pects of cognitive behavior. The brain weight in rodents was affected by
di-2-ethylhexyl phthalate (DEHP) exposire [15,16]; in contrast, Rhodes
et al. [17] observed no difference in brain weight upon phthalate-ex-
posure in marmoset monkeys, suggesting changes in brain weight re-
stricted only to rodents, while limited information available on cogni-
tive aspects suggest DBP's toxic potential to cause distinct
neurodegenerative changes in the hippocampus of neonatal and im-
mature rats [14]. McIntyre et al. [18] indicated acetylcholine (ACh)
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Keywords:
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The extensive use of dl-n-butyl phthalate (DBP) as a plasticizer in medical devices, personal care products, and
industries, which is a major threat to humankind as it leaches out easily from the plastic matrix into the en-
vironment. Health risks posed to adults and children from the broad usage of DBP in cosmetics and infant toys
observed predominantly due to repeated and prolonged exposure. Hence, this study was undertaken to evaluate
the potential effect of DBP in the hepatic tissue of rats up to three generations. Wistar rats were induced at a dose
of 500mg DBP /kg body weight dissolved in olive oil by oral gavage throughout gestation (GD 6-21), lactation
and post-weaning and reared by crossing intoxicated rats up to three generations. Results of the present study
showed a significant increase in the relative weight of liver, while decreased levels of antioxidant enzymes viz.,
superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx), and reduced glutathione (GSH) was
evident in DBP treated rats at P < 0.05. Besides hepatic marker enzymes viz., alanine transaminase (ALT) and
aspartate transaminase (AST) were elevated significantly in experimental rats compared to those of the control
group. Furthermore, histological studies revealed congested ceatral veins and dilated sinusoids in Fy progeny
while mild to severe focal inflammatory infiltrations were evident in F2 & F3 rats. Negative correlation observed
between the levels of antioxidant enzymes and transaminase activity. In brief, DBP exposure elicits oxidative
stress and alters the transaminase activity levels causing damage in hepatic tissue. F; progeny found to high
vulnerability to the exposure of DBP than F, & F; rats.

1. Introduction food, and dermal contact leading to many health hazards [4-8]. Recent

investigations by Bi et al, [9] detected the presence of phthalates viz.,
DEHP, BBP, DBP, and DIBP in the dust of various indoor environment.
Once phthalates gain entry into the body through air [4], water [5], and

food [6], dermal contact [8), later transform into their corresponding
duction of PVC products, cosmetics and perfume industries owing to metabolites rapidly and eliminate through urine and feces. However

their nature of flexibility, stabilizer [1], adhesiveness [2], fixative and their presence is detected in body fluids namely plasma, amniotic fluid,
denaturing property [3]. Phthalate esters are classified into high mo- breast’s milk and urine of humans [10,11]. The latest investigations
lecular weight (MW) phthalate esters with 7-13 carbon atoms [Diiso- indicated that the frequent usage of cosmetics during and before
decyl phthalate (DIDP), diisononyl phthalate (DINP), di-2-propylheptyl pregnancy was linked with the detection of phthalate metabolites in the
phthalate (DPHP), diisoundecyl phthalate (DIUP) and diisotridecyl hair [12]. Furthermore, many studies have shown that phthalates in-
phthalate (DTDP)] and low molecular weight phthalate esters with 3-6 terfere with the endocrine system by acting as anti-androgens or mimic
carbon atoms [di-n-butyl phthalate (DBP), diisobutyl phthalate (DIBP), hormone (estrogen and androgen) which bring alteration(s) in the
butyl benzyl phthalate (BBP) and di-2-ethylhexyl phthalate (DEHP)] in normal functioning of the reproductive system [13-16]. Phthalates
their backbone. As the usage of plasticizers is on the rise and their non- along with their metabolites have the potential to cause toxicity in the
degradability has led to their ubiquitous presence in the environment. reproductive system, For instance, a decline in sperm count, incidence
This has caused humans’ exposure of phthalates through air, water, of cryptorchidism, and hypospadias have been reported [16,17).

Phthalate esters (PE) are synthetic organic molecules extensively
used as plasticizers in consumer products and has become indispensable
in the human routine lifestyle. They are utilised as additives in pro-
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ARTICLE INFO ABSTRACT
Keywords: The edible endosperm of Areca catechu is recognized as a potent carcinogenic agent either consumed alone or in
Aqueous areca nut extract combination with tobacto. Habitual chewing of areca nut Jeads to orally potential malignant disorders which are
Actvator Protein-1 highly effective in malignant transformation and thereby lead to oral carcinogenesis. Human buecal epithelial KB
iNK MAES, carcinoma cells were used as an experimental cell system to inspect the mechanistic act of agueous exmact of
;:2”5 areca nut on biochemical status and their implications on transcriptonal activation of cancer signaling cascade
Ceii eycle that could possibly migger numerous oncogenic players and finally decides the cells fate. Extract treated cells
showed reduced viability with altered balance between oxidants and andoxidants which lead to redox status and

es within the cell system. Results of RT-PCR demonsiated
long with Acdvator Protein —1 (AP-1) components. While
ct treated KB cells. Likewise, the translational

which is known to distart various biological process
decreased expression of BCI2, cell cycle regulators a
Bax, p16 and p21 mRNAs showed increased expression in extra
levels of proliferation cell nuclear antigen (PCNA), tumor suppressor pS3, retinoblastoma (Rb) and cyclin
dependent kinase 4 (CDK4) were decreased along with AP-1 subunits (c-Jun/c-Fos) with Increased protein levels
of p21 in extract treated KB cells. Further, the downstream activation and regulation of AP-1 wranscription factors
could be through stress activated c-Jun — N lerminal Kinase (JNK) Mitogen Activated Protein Kinases (MAPKSs)
which downregulated both Jun and Fos mRNA transcripts in areca nut extract exposed KB cells. Thus, outcome of
the study provides insights into mechanistic path of pathogenesis of areca related disorders. Further, it could aid
in designing new therapeutic modalites that specific targets these oncogenic players and help In disease

management.

1. Intraduciion cellular responses [2]. MAPKs are known to regulate key cellular pro-
cesses such as proliferation, stress responses, apoptosis, and immune

Mitogen-Artivated Frowen Bnases INARES), # clnss of protein ki- defense [3]. Extracellular signal regulated kinases (ERK), ¢-Jun N-ter-
nases that Auto phosplionylate the b owaea e and threonine resldues or minal kinase (JNK), and p38 isoforms of MAPKs are grouped according
phosphorylate ther trima iptiomal b, [0 aetivile oF 10 suppress 1o their activation motif, structure, and function [4]. Growth factors
their downstream targel genes whicloane wvaly lnvolved i moduli- hormones and proinflammatory cytokines activate ERK, whereas JN}E
tion of numerous biological progiession (1] There wre ubhguliounly and p38 MAPKs are activated by cellular and environmental stressors [4,

expressed and evolutionarily conserveed i ouknryoles sl are involved %), Further MAP Kinases also regulate numerous transcription factor
in sxgnahngcascademalmodululuphyuullmicnlnml pathuphysiologloal — thal are siimulniod elther by mitogens, growth factor, cellular or

Abbreviations: AP-1, Activator Protein-1; MAPK, Mitogen Artlv 1l Prasle
e L B ] It N iprns; EMN, Baowesliakine algnl iegulned kinaes, INK, e-lnsN - tenminal Kinase;
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ABSTRACT: Hepatocellular carcinoma (HCC) stands third among cancer-related deaths globally. Owing to its high

incidence and linked mortality, carly diagnosis is alarmin
developing HCC requires immediate attention. Advances
molecular candidates, including genomic and proteomic pr

g for patient survival and the management of patients with
in the knowledge of cancer biology and recognizing unique
ofiles, substantiate our understanding about several biological

signatures connected with HCC. Precise identification and differential diagnosis of early HCC can remarkably impn?ve
patient survival. Currently, detection of HCC in clinical practice is performed by diagnostic imaging and noninvasive

methods such as evaluation of serum biomarkers, growth factors, and the like. In this review,

ments in targeting biomarkers for HCC.

we discuss recent develop-

KEY WORDS: hepatocellular carcinoma, biomarker, diagnosis, prognosis, targeting, therapy

ABBREVIATIONS: AF, alphalfucosidase; AFP
gamma carboxyprothrombin; DKXKI1, Dickkopf-
ma-glutamyl transferase; GP73, Golgi protein 73; GPC, 3
HCV, hepatitis C virus; HGF, hepatocyte growth factor;

noncoding RNA; MALAT-1, metastasis-associated lung adenocar
gnetic resonance imaging; NEAT-2, noncoding nuclear-enriched abundant transcript 2; OPN, osteopontin;

_transforming growth factor-B; VEGF, vascular endothelial growth factor

loproteinase; MRI, ma
SCCA, squamous cell carcinoma antigen; TGF, B

I. INTRODUCTION

Liver cancer is the third most common cancer-asso-
ciated death globally.! It includes hepatocellular car-
cinoma (HCC) and cholangiocarcinoma (CCA) and
accounts for around 90% and 10% of such deaths,
respectively.? It varies significantly by geographical
location and gender. Hepatitis B virus (HBV), met-
abolic factors, hepatitis C virus (HCV), alcohol, and
tobacco are some of the prominent risk factors for
Jiver cancer.? In patients suffering from chronic hep-
atitis/cirrhosis, the activation of stellate cells leads
to enhanced oxidative stress, growth factors and
cytokine synthesis that triggers inflammation and
hepatocyte regeneration, finally resulting in devel-
opment of HCC.**

, alpha-fetoprotein; ANXAZ2, annexin A2; CT, computed tomography; DCP, des
1 protein; EGF, epidermal growth factor; EGFR, EGF receptor; GGT, gam-
-Glypican-3; HBYV, hepatitis B virus; HCC, hepatocellular carcinoma;
HOTAIR, HOX transcript antisense intergenic RNA; LncRNA, long

cinoma transcript 4; miRNA, microRNA; MMP, matrix metal-

Apart from these factors, the major signaling
cascades linked to HCC are Wht/B-catenin, c-Met,
PI3K/Akt, myc, and hedgehog. Most of them are as-
sociated with the stimulation of protein kinases and
their receptors. Tumor formation is promoted by the
stimulation of Akt signaling by inhibiting apopto-
sis induced through TGF-B, which further activates
the Wnt/p-catenin pathway leading to hepatocar-
cinogenesis. Multiple drugs that modulate these
signaling mechanisms, including KU-0060648, an-
troquinonol, and sorafenib, are currently employed
for the management of HCC.®

For several years, liver biopsy was considered
the gold standard of liver fibrosis and cancer stag-
ing assessment. It provides vital information con-
cerning the degree of liver injury, particularly the
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