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NaN,;/NH,Cl-Promoted Aza-Cyclization: A Convenient Route
for Bio-Active Diverse Isoindolinone Derivatives

Sk Asraf Ali,” Sanjay Bhaumik,™ Akash Jana,” Susanta Kumar Manna,”» Mohammed lkbal,"

Arabinda Mandal,” Anirban Bera,” Avijit Jana,*'¥ and Shubhankar Samanta*"

An efficient substrate dependent NaN;/NH,Cl promoted aza-
cyclization was developed via metal free cascade transforma-
tion. A wide variety of bicyclic/tricyclic isoindolinone derivative
was achieved with excellent diastereoselectivity from achiral
reagent system. This protocol also provided synthetic route of
dopamine D, receptor in short way. The bio-imaging study
towards CHO cell line with our isoindolinone embedded new
fluorophore was also demonstrated.

Introduction

Since the last few decades synthetic pharmaceutical building
blocks have enriched the chemistry of heterocyclic molecules
and medicinal chemistry to a great extent.”” Among them,
isoindolinone scaffold possesses a wide range of biological
activities including antimicrobial, antiviral, HIV-1 inhibition,
sedative and hypnotic.” It has been extensively used for the
treatment of diabetes, obesity and hyperlipidemia, cancer and
CNS diseases.” The 3-hydroxyisoindolin-1-ones are a unique
part of naturally occurring substances, such as the alkaloid
fumadensine isolated from Fumaria densiflora and chilenine
obtained from Berberis empetrifolia, have significant biological
activity (Figure 1)) More precisely, fumadensine and fumar-
idine are important privileged structures similar to our target
molecule, have local anesthetic activity superior to that of
procaine. Another of our analogous compound related to
nonbenzodiazepine drug molecule pazinaclone (Figure 1),
have activity as a sedative and muscle relaxant. Concurrently,
dopamine D, receptor is a well target for drug treatment of
schizoprenia in which isoindolinone as key scaffold.®? Addition-
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ally, Raf kinase, MEK protein kinase and HIV integrase inhibitor
are also observed in 3-hydroxy isoindolinone derivatives.”
Although, researchers have given their utmost to prepare
such molecule” but only a few methods are related to 3-
hydroxyisoindolin-1-ones moieties.” Construction of isoindoli-
none derivatives via inter- and intramolecular Diels-Alder
reactions, Palladium(0)-catalyzed three-component carbonyla-
tion—-amination-Michael addition, Copper-mediated oxidative
coupling of benzamides followed by an intramolecular aza-
Michael-type addition, Chiral phase transfer catalysed intra-
molecular asymmetric aza-Michael reactions are representative
examples of most recent literature.”? The hydroxy substituted
isoindolinone derivatives are rare. They were usually prepared
from the phthalimide which was derived as starting materials
through nucleophilic attack by organometallic reagents for
which specific nucleophilic reagents were needed for their
conversion.®™¥ Recently H. Liu etal. described regioselective
intermolecular coupling transformation between (substituted
ethynyl)benzoic acids, and alkyl amines under microwave-
assisted conditions, which afforded the N-alkyl substituted 3-
hydroxyisoindolin-Tones.® Further, transition metal or organo-
catalyst reactions were developed to synthesize 3-methylenei-
soindolin-1-ones.”) However, all these protocol were limited to
only bicyclic derivatives and not apply to bio-imaging study.

Results and Discussion

In continuation to our synthetic effort on intra/intermolecular
aza-cyclization reaction for development of a new method for
the preparation of heterocycles,"” we wish to communicate a
NaN,/NH,Cl promoted substrate dependent general method for
bio-active isoinodolinones/3-hydroxyisoindolinone/ benzylidene-
isoindolinones. Recently, we have described a NaN;/NH,CI
mediated aza-exo-trig/aza-endo-dig cyclization reaction™ of a
formyl group with suitable alkene and alkyne substituent. The
modification of the substrate with carboxyl group instead of
formyl group under identical reaction conditions in a different
cyclization strategy afforded three types of isoindolinones
depending on the alkene/alkyne functionalities (Scheme 1).
Current assignment commences with the conversion of 2-
alkenyl/2-alkynyl aldehydes into their corresponding acids
through Pinnick oxidation'" with sodium chlorite (1.4 equiv.) in
the presence of sodium dihydrogen phosphate buffer
(1.0 equiv.) and hydrogen peroxide (1 mol%) in aqueous
acetonitrile solvent for 1-2h. Initially, we concentrate our
studies on aza-cyclization on acrylic ester derivatives with
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An Integrated Likelihood Method for Estimating Population
Size in Dependent Dual-record System
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Abstract

Motivated by various potential applications, we consider the problem of estimating
human population size from dependent dual-record system (DRS) (equivalently, two-
sample capture-recapture experiment). Owing to the non-identifiability of the present
model under DRS, available methods are developed in Bayesian paradigm. Our first
contribution is in developing a non-Bayesian estimation strategy through an integrated
likelihood method with the help of a novel idea by Severini (Biometrika, 2007). Infor-
mative priors are chosen depending upon the availability of the directional behavioral
knowledge so that nice frequentist properties hold. By such construction, proposed
integrated likelihood also possess several desirable properties including negligible prior
sensitiveness. Our second contribution lies in the construction of a strategy to classify
the nature of underlying behavioral dependency of the given population (i.e. whether
population is recapture prone or averse). Simulation studies are carried out to explore
the performance of this classification strategy as well as the proposed method along
with available Bayesian methods. Finally, illustration based on two real life data sets
(epidemiological and economic census) are presented.

Key words: Classification of behavioral dependence; Human population; Information-
unbiasedness; Orthogonal parameters; Score-unbiasedness; Unrelated parameters.

1 Introduction

Dual-record System (DRS) is a special type of data-structure obtained from a capture-
recapture type experiment, especially designed for estimating a specified population size, say
N, from two sampling occasions. Federal agencies are generally interested to know the actual
size of a specified population. Often census operations fail to extract the true knowledge for
various reasons. Therefore, either any other contemporary census data is used or another
survey is conducted independently after the census operation in order to estimate the true
size N. Application of this technique is common in various interdisciplinary platforms,
such as epidemiological study, socio-economic census, study of episodic events, etc. In
studies involving human population, more than two sources of information (or sampling
occasions) is seldom used. To estimate population size from these two lists of information
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Abstract. We consider a wave packet in the one-dimensional infinite square well formed by a combination
of ground state and the first few excited states, and identify three different methods to study its time devel-
opment. The first method proceeds by monitoring the temporal evolution of the so-called autocorrelation
function while the second one relies on the behavior of standard deviation based Heisenberg’s position-
momentum uncertainty relation as a function of time. The third method of our interest makes use of the
time variation of the Shannon entropy sum or the so-called entropic uncertainty relation. The chosen form
of the wave packet allowed us to study its revivals, super-revivals and fractional revivals by using analytic
methods, the inevitable numerical routine being invoked at the last stage of the game. We found that, in
general, the uncertainty-based approaches furnish more detailed information on the revival structure of
wave packets than those provided by the autocorrelation function. The results of the entropic uncertainty
relation, however, appear to be more accurate than the corresponding predictions of the standard deviation
based uncertainty relation.

1 Introduction

The time evolution of the wave packets formed by linear superposition of bound-state eigenfunctions of boundary-value
problems provides a typical example of quantum interference. For example, wave packets evolving in time initially
move as localized entities and follow the corresponding classical motion. In particular, a localized wave packet oscillates
with a classical period t as predicted by classical mechanics, but subsequently deviates from classical trajectory so
as to spread out and collapse. At later times, however, the collapsed wave packet may almost recover its initial shape
such that the classical motion revives temporarily [1]. The time taken by a delocalized wave packet to regain its
initial shape is called the revival time, often denoted by t,ey. At intermediate times pt,ey/q, fractional revivals may
occur when the wave packet split into mini packets which are scaled copies of the initial entity [2,3]. Here p and ¢
are prime numbers. On the other hand, for times beyond the revival time ¢, a new sequence of full and fractional
revivals commences. These are characterized by a longer time scale called the super-revival time t,. Interestingly, the
revival cycle may repeat for times greater than t¢,., but smaller than tg,. Studies in the transition between quantum
and classical behavior of physical systems or the so-called classical quantum correspondence were regarded as a very
intriguing problem from the early days of quantum mechanics and still attract considerable attention [4]. In recent
years many attempts were made to characterize the intrinsic evolution of quantum wave packets created in Rydberg
atoms [5] and in Bose-Einstein condensates [6-8].

The revival dynamics of wave packets is usually analyzed in terms of autocorrelation function, i.e. by monitoring
the overlapping between the initial wave packet and the time-evolved one [1,9]. When a revival takes place, the
autocorrelation function reaches its initial value, whereas the fractional revivals show up as relative maxima at times
intermediate between 0 and t.,. The collapse and revival of wave packets can also be studied by analyzing the
time behavior of their position-momentum uncertainty products. The standard deviation based uncertainty product
computed by using wave packets will exhibit maxima and minima as a function of time. The maximum value of
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Abstract The emergence of resistance to the current
available drugs used for treatment against Indian Kala-azar
(KA) or Visceral Leishmaniasis makes the control strategy
inadequate for the disease. This grave epidemiological
situation directed researches towards alternative treatments
including herbal therapy. In this background, the aim of the
present study was to evaluate the antileishmanial activity of
the leaves of Coccinia grandis (a tropical vine) against
both the Sodium Stibo Gluconate (SSG) sensitive and
resistant as well as Miltefosine (MIL) sensitive and resis-
tant field isolates of Leishmania donovani. The cytotoxicity
effect of ethanolic extract of leaves of C. grandis (Cg-LE)
against the clinical isolates of L. donovani was checked
both in promastigotes and intracellular amastigotes stages.
In both sensitive and resistant promastigotes, Cg-LE
stimulated reactive oxygen species generation and apop-
tosis. Parasites infected macrophages showing enhanced
nitric oxide production after Cg-LE treatment suggested
the leishmanicidal activity of the leaf extract. Furthermore,
Cg-LE treatment led to mitochondrial membrane damage
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and DNA fragmentation in promastigotes. The present
study is very encouraging for the fact that Cg-LE showed
promising antileishmanial activity against both SSG and
MIL drug resistant clinical isolates of Indian KA.

Keywords Leishmania donovani -
Drug resistant field isolates - Coccinia grandis -
Antileishmanial activity - Apoptosis - DNA fragmentation

Introduction

Leishmaniasis is one of the neglected tropical diseases
caused by the protozoan parasites belonging to the genus
Leishmania. Among three different clinical forms, Visceral
Leishmaniasis (VL) or Kala-azar (KA) is the most severe
form, if left untreated (Sundar and Rai 2002). It is a sys-
temic infection and most affected vital organs are spleen,
liver, lymph nodes etc.

Around the World, 90% of VL cases occur in Indian
subcontinent, Sudan, Ethiopia and Brazil (Desjeux 2004).
Currently available drugs for the treatment of VL are not
working efficaciously due to the emergence of resistance
(Croft et al. 2006) and there is no potent vaccine
(Kedzierski 2010). In this bleak scenario, alternative ther-
apeutics is gaining impetus for obtaining antileishmanial
compounds. Thus control measures have now focused
mainly on alternative therapeutics using medicinal plants
(De Carvalho and Ferreira 2001; Croft and Yardley 2002).
World Health Organisation reported that almost 80% of the
total population of developing countries depends on tradi-
tional medicines for their health care needs (WHO 2000).
C. grandis is one of such medicinal plants with enormous
medicinal values. Aqueous extract of leaves of C. grandis
showed promising antibacterial activity against both gram
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Abstract

This article describes a macroeconomic framework for analysing the
interaction between output, domestic interest rate and exchange rate
in the presence of the endogenous risk premium and balance sheet
effect of exchange rate depreciation on investment demand. Output is
demand determined. There are three assets: money, domestic bonds
and foreign bonds. Domestic bonds and foreign bonds are not perfect
substitutes due to the presence of risk premium. The endogenous risk
premium depends on certain macroeconomic fundamentals, namely
budget deficit and current account balance. Using this framework,
we will examine implications of monetary policy, fiscal policy, tariff
liberalization and global interest rate hike for exchange rate dynamics
and output. The balance sheet effect and the risk premium together
explain how an expansionary fiscal policy may generate recession, while
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One-pot tandem cyclisation to pyrrolo[1,2-al[1,4]-
benzodiazepines: a modified approach to the
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We have reported a one-pot two-step methodology for the synthesis of highly condensed heterocycles,
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Introduction

In current research development, environmentally benign
methodologies are central issues in modern synthetic organic
chemistry. The one-pot reaction belongs to this class, as mul-
tiple bonds are formed in a single vessel circumventing several
purification procedures at the same time." Among all the one-
pot reactions in the literature,” Pictet-Spengler reactions have
been of great interest to the synthetic organic chemists
because of its potential to synthesise N-fused heterocyclic
compounds.® To the best of our knowledge, to date only two-
component Pictet-Spengler reactions in one-pot have been
reported in the literature. This reaction was mostly documented
as via acid catalysed condensation of a reactive aldehyde with
an amine partner and was utilized for the synthesis of tetra-
hydroisoquinolines (THIQs) and tetrahydro-B-carbolines by
using aliphatic amines (Scheme 1).* However, substitution of
the aliphatic amine by an arylamine linked to an activated
heterocyclic nucleus, such as pyrrole, pyrazole, imidazole, pro-
duced highly condensed 6/7 membered N-rich heterocycles
(Scheme 1) which are the core structure of many biologically
active and pharmaceutically important molecules.’
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pyrrolo[1,2-al[1,4]benzodiazepines, by a modified Pictet—Spengler reaction under mild conditions in a
short time. Our approach has a few advantages over the conventional two components synthesis as it is
step and atom economic, environmentally benign and a convergent synthetic method. We have discussed
here the broad substrate scope of this novel methodology.

The seven-membered N-heterocycles [1,4]benzodiazepines
are psychoactive drugs showing anxiolytic, hypnotic, sedative,
muscle relaxant, amnesic, and other kinds of physiological
activities.® In contrast, the pyrrole unit is an important
privileged structure in various medicines, such as atorvastatin,
pyrvinium, ketorolac, dividol, sunitinib, tolmetin, etc.” The
physiological effects might be increased by the combination of
[1,4]benzodiazepine and pyrrole fragments in a single mole-
cule. Pyrrolo[1,2-a][1,4]benzodiazepines are being used as CNS
(central nervous system) active agents and also have anticancer
activity against leukemia cell lines. On the other hand,
imidazo[1,5-a][1,4]benzodiazepine compounds are found to be
used as a neurological drug. Also some pharmacologically
active agents like asterrelenin, raspalin, and anthramycins are
observed to carry pyrrolo[1,2-a][1,4]benzodiazepines moiety in
their core structure.®

Therefore, research related to the synthesis of efficient,
economical, environment-friendly Pictet-Spengler precursors
with reactive N-heterocycles which involve aza-cyclisation with
aldehydes has been of great interest in the recent era. All
approaches towards Pictet-Spengler cyclisations consist of aryl
or heteroaryl rings with appropriate amine functionality.
These scaffolds were prepared either by multistep reactions or
taking the heterocyclic ring as an initial step (Scheme 1). Our
designed substrate provided a tandem pathway towards the
Pictet-Spengler reaction, where the desired scaffolds prepa-
ration and aldehyde/ketone coupling reaction occur in one-pot
in a very short time. In the course of our study, we have
developed a tandem Pictet-Spengler reaction in which 1 and 2
first produce an arylamine linked activated pyrrole nucleus 3
at room temperature. Successive addition of aldehyde/ketone

orded multi-fused highly condensed pyrrolo[1,2-a][1,4]benzo-
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Characterization and Inception of a Triterpenoid Astrakurkurol, as a
Cytotoxic Molecule on Human Hepatocellular Carcinoma Cells,
Hep3B
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ABSTRACT: Mushrooms are customary influential sources of pharmaceutically active metabolites. Usually lanostane-type
triterpenoids from mushrooms had prospective for cancer disease treatments. Recently, a triterpenoid, astrakurkurol obtained
from the fresh basidiocarps of the edible mushroom Astraeus hygrometricus, drew attention as a new cytotoxic therapeutic. The
structural stability of this triterpenoid had been established with the amalgamation of density functional theory (DFT)
calculations and study of single-crystal X-ray diffraction. To successfully manifest astrakurkurol as a potent cytotoxic
therapeutics, a wide apprehension on the molecular and cellular mechanisms underlying their action is prerequisite. On this
account, our study was directed to scrutinize the influence of this triterpenoid on human hepatocellular cancer cell model
Hep3B. Encapsulating all experimental facts revealed that astrakurkurol had significantly decreased cell viability in a
concentration-dependent manner. This effect was unveiled to be apoptosis, documented by DNA fragmentation, chromatin
condensation, nuclear shrinkage, membrane blebing, and imbalance of cell cycle distribution. Astrakurkurol persuaded the
expression of death receptor associated proteins (Fas), which triggered caspase-8 activation following tBid cleavage. Moreover,
tBid mediated ROS generation, which triggered mitochondrial dysfunction and activated the mitochondrial apoptotic events.
Astrakurkurol cytotoxicity was based on caspase-8-mediated intrinsic apoptotic pathway and was associated with inhibition at
Akt and NF-kB pathway. Astrakurkurol had also inhibited the migration of Hep3B cells, indicating its antimigratory potential.
These findings led us to introduce astrakurkurol as a feasible and natural source for a safer cytotoxic drug against hepatocellular
carcinoma.

KEYWORDS: astrakurkurol, triterpenoid, edible mushroom, liver cancer, apoptosis, migration

H INTRODUCTION as a whole.* Hence, considerable efforts were being given to
identify therapeutic approaches appreciably from natural
sources as they are more active as well as selective, less toxic
with limited side effects, and capable of inhibiting growth and
invasion of cancerous cells by simultaneously inducing
apoptosis in early stage tumors.

Mushrooms have been consumed and valued for their
inimitable taste, nutraceutical properties, and pharmacon
utility. Various medicinal mushrooms known from ancient
folklore had reports of use in conventional remedy, and fungal
metabohtes were popularly used to treat a broad range of
diseases.” The latest studies revealed that there had been an

Cancer as a disease has become a huge concern worldwide,
usually emerging from aberrant cells with unconstrained
division and incursion through blood and lymph systems to
other tissues. In the 21st century, overpowering cancer was one
of the utmost challenges faced by mankind.' Among all
cancers, hepatocellular carcinoma (HCC) is the biggest
recurring malignancy on the globe, which accounts for almost
1 million deaths annually worldwide, and the numbers appear
to be increasing substantlally in America as well as in other
developed western countries.” Despite major revolutions in
modern medicine, the successful diagnosis and effectlve
treatment of cancer still remains a significant challenge.'

Modern cancer treatment involved chemotherapy, surgery, Received: February 20, 2019
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A neutral bidentate ligand 2-(3-methyl-5-phenyl pyrazol-1-yl) benzthiazole (L) has been synthesized by refluxing
equimolar proportions of 2-hydrazino benzthiazole and benzoyl acetone in ethanol. The ligand acts in a N—N
donor fashion and forms stable mononuclear, MoOX;L [L = Ligand, X = Cl (1), Br (2)] and binuclear M0,04X5L»
[L = Ligand, X = Cl (3), Br (4)] complexes with molybdenum(V). The ligand and complexes are thoroughly
characterized by elemental analyses, IR, UV-Vis spectroscopy, EPR study, magnetic susceptibility, thermo-
gravimetry and cyclic voltammetry. Magnetic moment measurements reveal that the mononuclear complexes
are paramagnetic while the binuclear complexes are diamagnetic in nature. EPR studies also confirm the pre-
sence of a mononuclear Mo(V) moiety in the complexes. Relevant Density Functional Theory (DFT) calculations
have been carried out to determine the structures of the synthesized compounds. The binding mode and me-
chanism of interaction of the synthesized compounds with bovine serum albumin (BSA) were studied by con-
centration dependent absorption and fluorescence titration experiments. The ligand and complexes 1-4 are
screened for their potential in vitro anticancer activities against three different human cancer cell lines, namely,
cervix adenocarcinoma epithelial cells (HeLa), renal carcinoma cells (SK-RC-45) and breast adenocarcinoma
cells (MCF-7). The oxomolybdenum(V) complexes are found to exhibit higher anticancer potency towards the
cancer cells than the free ligand. Also, structure activity relationship (SAR) studies of this new series of ox-
omolybdenum(V) complexes indicate that the anticancer activity is to some extent dependent on the electronic
effects of the halogen atom coordinated to the molybdenum centre.

1. Introduction

have been less discussed due to their instability. The chemistry of Mo
(V) is dominated by the paramagnetic mononuclear molybdenyl cation

Molybdenum belongs to the second transition metal series in the MoO®* and diamagnetic binuclear oxo-bridged Mo,05*" or Mo,0,42"

chromium family. The chemistry of molybdenum has received con-
siderable interest because of its large number of accessible oxidation
states ranging from —2 to +6, the presence of molybdenum in me-
talloenzymes and its significant role in hydroxylase and oxotransferase
enzymes [1-7]. Molybdenum can form stable complexes with a large
variety of ligands in its higher oxidation states +1V, +V and + VI. Over
the decades, Mo(VI) complexes have been extensively studied due to
their stable electronic arrangement. Comparatively, Mo(V) complexes

* Corresponding authors.

cores [8-14].

The treatment and eradication of cancer involves chemotherapy as
one of the important techniques [15]. Due to the several drawbacks of
current anticancer drugs [16], the identification of new therapies is a
domain of relevance in biomedical research. Molybdenum plays an
important role in biology [17] and hence it's utility in the field of
pharmaceutical chemistry demands exploration.

The donor set and the ligand environment surrounding
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Supramolecular Interactionsthrough Lone pair
(Ip)—m and Anion-m in Triple-Stranded Dihelicates
of Copper (I1) Involving Multiring Nitrogen-
Heterocyclic Ligand: A Structural Study

Tirtha Pada Majhi, 2Nabanita Kundu

!Assistant professor, 2Assistant Professor
!Department of Chemistry,
Bidhannagar College, EB-2, Sector-1, Salt Lake, K olkata-700064, West Bengal, India

Abstract: Copper (II) complexes of redox-active bis-bidentate nitrogenous heterocyclic ligand, viz., 3,3'-dipyridin-2-
yl[1,1]bi[imidazo[1,5-a]pyridinyl] (L), [Cuz(L)s](ClO4)4.3.3CH2Cl> (2), [Cuz(L)3](ClO4)4.2H20 (3) have been synthesized and
characterized by single-crystal X-ray diffraction analysis. In the solid state, the compounds along with compound 1
[[Cuz(L)3](ClO4)a.3CH3CN] have triple stranded helical structures. Being n-electron deficient, the heteroaromatic ligand display
moderate to strong interactions with perchlorate anions of the complexes as well as with lone pairs of electron rich molecules
(solvent of crystallizations, namely, acetonitrile, dichloromethane, water). The structures al so involve Caene-H---anion nonclassical
hydrogen bonds. Interplay among such non covalent interactions help to shape the extended structures of the moleculesin the solid
state. Compounds 1 and 2 represents experimental proof for unprecedented type of lone-pair-r-r-anion interactions.

IndexTerms - Copper (I1) triple helicate, M ultiring nitrogen heter ocyclic ligand, Non-covalent interactions

|. INTRODUCTION

Non-covalent interactions involving m-systems have been extensively studied in recent years.! Such
interactions play a crucial role in many frontline areas of contemporary science, from molecular biology to
crystal engineering.>® For example, face to face m-stacking interactions involving aryl rings of nucleobase
pairs are important for the stability of DNA double helix.!* The interactions between neutral molecule (e.g.
Lewis base) and electron deficient aromatic nucleus have been demonstrated to play important roles in a
number of chemical and biological systems.’ For example, interactions between water and the aryl rings of
nucleobase pairs help to stabilize RNA pseudoknots.’ Such interactions are also important for the frame
shifting activity of the pseudoknot.>® An electrostatic interaction between anionic species and m-system® has
been overlooked until recently due to counterintuitive nature (anion-m interaction is expected to be repulsive)
of such interaction and has only emerged in the field of supramolecular chemistry since 2004 as a result of
several favorable theoretical investigations.®” Scientists have realized the importance of this type of
interaction in the preparation of highly selective synthetic receptors for the recognition of anions with
important biological and medicinal applications,®® since more than 70% of enzyme substrate and cofactors
are anions.’

Finally, the influence of different types of non-covalent forces are often difficult to measure in solution
because only the time average of such interactions are normally observed in solution. The solid state structural
analysis not only offers an opportunity to estimate the intermolecular forces of host-guest interactions in a
static environment but also provide information about the size, shape, chirality and geometric deformations
in such systems. These informations are important for the design of effective systems capable of recognizing
cation, anion and neutral entities.

We have recently synthesized!%!! a n-electron-deficient N-heterocyclic compound, viz., 3,3'-dipyridin-
2-yI[1,1']bi[imidazo[1,5-a] pyridinyl] (L) containing a pair of biologically relevant'? imidazo[1,5-a]pyridine
moieties. The ligand L is redox-active and capable of acting as a bis-bidentate ligand, and its copper(Il)
compound (1) offers a unique example of valence tautomerism in solution.!! Herein, we report the synthesis
of two new triple stranded helicates of copper(Il) with this ligand (2, 3) in two different solvent systems, also
different from 1 to investigate the phenomena of lone-pair-m interactions. This unique heteroaromatic ligand
with its flexible backbone as well as electron deficient aromatic rings is capable of influencing the
supramolecular structures of these helicates (1-3) through a variety of non-covalent interactions of viz. n-m,
anion-w and solvent-m types.
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Abstract

Coumarinyl-rhodamine, HCR, serves as extremely selective sensor to Pd*" ion in ethanol/H,O
(8:2, v/v, HEPES buffer, pH 7.2) solution and the limit of detection (LOD) is 18.8 nM (3o
method). The free sensor, HCR, is weakly emissive and in presence of Pd?*, the colour changes
from straw to pink with very strong emission at 598 nm in presence of eighteen other cations.
The plausible mechanism includes opening of the spirolactam ring of rhodamine upon interaction
with Pd?*. This is justified by a structure optimization and transition energy calculation by DFT

technique. HCR undergoes 1:1 complexation with Pd** that has been confirmed via Job’s plot,

mass spectra and Bensei-Hildebrand plot (association constant K,, 9.1x10°M™"). A separate in
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Summary. Population size estimation based on a capture—recapture experiment under a triple-
record system is an interesting problem in various fields including epidemiology and population
studies. In many real life scenarios, there is inherent dependence between capture and recapture
attempts. We propose a novel model that successfully incorporates the possible dependence
and the associated parameters have nice interpretations. We provide estimation methodology
for the population size and the associated model parameters based on the maximum likelihood
method. The model proposed is applied to analyse real data sets from public health and census
coverage evaluation studies. The performance of the estimate proposed is evaluated through
extensive simulation study and the results are compared with existing competitors. The results
exhibit superiority of the model over the existing competitors both in real data analysis and in a
simulation study.

Keywords: Behavioural dependence; Disease surveillance; Maximum likelihood; Time-
ordered capture; Trivariate Bernoulli model

1. Introduction

Estimation of population size or the number of vital events that have occurred, during a given
time span, is a relevant statistical problem in various scientific disciplines including epidemi-
ology, population studies and life sciences. Federal agencies are generally interested in such
estimates for planning and policy formulation. In general, a census or any registration system
often fails to capture all the individuals and that leads to undercoverage of the population un-
der consideration. However, in some instances, duplicate records or members outside the target
population are included in the census or any other registers because of erroneous enumeration.
This issue is known as overcoverage, and it is a common practice to identify and remove the
erroneous inclusions through administrative follow-up actions (Chipperfield ez al., 2017) or to
adjust the census data on the basis of an estimate of the overcoverage rate (Zhang, 2015). In this
paper, we focus only on the issues that are related to the commonly encountered problem of un-
dercoverage, assuming that the available data are free from any erroneous inclusion. To reduce
the undercoverage error, information from more than one attempt needs to be considered. The
data that are obtained from various sources are summarized by matching the lists of captured
individuals and analysed to obtain an estimate of the unknown population size (Rastogi and

Address for correspondence: Prajamitra Bhuyan, Department of Mathematics, Imperial College London, South
Kensington Campus, London, SW7 2AZ, UK.
E-mail: bhuyan.prajamitra@gmail.com

© 2019 Royal Statistical Society 0964-1998/20/183000
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Polycyclic Benzimidazole: Synthesis and Photophysical

Properties

Susanta Kumar Manna,” Tapas Das,” and Shubhankar Samanta*®

Benzimidazole has tremendous application in medicinal
chemistry and material science. The fusion of ring/substitution
to benzimidazole nucleus produce polycyclic benzimidazole
e.g., pyrido[1,2-albenzimidazole, benzimidazo[1,2-alquinoline,
pyrrolo[1,2-c]benzimidazolequinones (PBls) and benzimidazo
[2,1-alisoquinolines and these are the important synthetic
strategies in drug discovery. Benzimidazole analogues have
versatile therapeutic properties which encouraged the re-
searchers to develop new therapeutic agents. Hence, the

1. Introduction

N-containing heterocyclic compound like benzimidazole 4 (the
combination of benzene and imidazole) is bicyclic in nature
and was first reported by Hobrecker in 1872." Its structural
similarity with several naturally occurring nucleotides allows it
to interact with the biological system (s). Generally, the
condensation of o-phenylenediamine 1 and formic acid or
trimethyl orthoformate 2 produced benzimidazole 3 in the
laboratory (Scheme 1).

LA L ]

Scheme 1. General schematic path for the synthesis of benzimidazole.

Two nitrogen atoms present in the imidazole ring are
different in character and make the properties of the ring
system diverse in nature. Due to the tautomerization of N—H
proton with the other nitrogen atom present in the ring, the C-
2 position of benzimidazole is reactive towards electrophilic as
well as nucleophilic substrate (Scheme 2).

1.1. Importance of benzimidazole unit

The compound has got tremendous attention due to various
physiochemical and pharmaceutical properties such as anti-

[a]l Dr.S. K Manna, Dr. S. Samanta
Department of Chemistry, Bidhannagar College, Kolkata 700064, India
E-mail: chemshubha@gmail.com

[b] Dr. T. Das
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synthetic literature survey towards the polycyclic benzimida-
zole is paramount important. Due to the beautiful fluorescent
properties of fused benzimidazole moiety, they are also used in
optoelectronics, optical lasers, and organic luminophores. In
addition, this scaffold has broad applications in organometallic
catalysis, co-ordination chemistry, and asymmetric catalysis.
Herein, we report a vast synthetic route of benzimidazole
embedded polyhetrocycles in the last eight years and their
photophysical application in the modern research field.
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Scheme 2. Tautomerization of benzimidazole

microbial, antiviral, antifungal, antiprotozoal, anticancer, anti-
coagulant, antioxidant, antidiabetic, anti-inflammatory and
antihypertensive activities.”™ Benzimidazole units are the core
structure of a range of clinical medicines.”

Many drugs have been designed based upon benzimida-
zole core structure like lansoprazole and pimobendan” which
are act as therapeutic agents for proton pump inhibitor and
congestive heart failure respectively. 2-substituted benzimida-
zole, albendazole has antiparasitic properties and is using in
infections of tapeworms or other parasites.” The antifungal
agent benomyl was first reported as a fungicide against a
broad spectrum of agricultural fungal diseases and is using in
plant cell and protoplast culture (Figure 1).”) Later on, it has
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Figure 1. Marketed drugs containing benzimidazole core
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Synthesis and crystal structure of a mixed bridged trinuclear Ni(il) complex derived from a

tridentate NNO donor Schiff base ligand

Rituparna Biswas

Department of Chemistry, Bidhannagar College, EB-2, Sector-1, Salt Lake, Kolkata-700 064, India

E-mail: rituparna2040@yahoo.co.in

Manuscript received online 11 June 2019, accepted 21 August 2019

A new trinuclear Ni(i) complex [NisL,(0-(NO,)CgH4COO),(t+-N3)o(CH30H),]-2H,0 (1) has been synthesized using a triden-
tate NNO donor Schiff base ligand, 1-[(3-dimethylamino-propylimino)-methyl]-naphthalen-2-ol (HL). Complex 1 has been char-
acterized by X-ray crystallography, elemental analysis, IR and UV-Vis spectroscopy. Single crystal X-ray structure shows that
complex 1 is a linear trinuclear Ni(l) complex containing #-phenoxido, g-azido and syn-syn o-nitrobenzoato bridges between
the terminal and the central Ni(11) ions. Complex 1 is crystallized in the monoclinic sp. gr. P21/c with the unit cell parameters
a=12.246(5) A, b = 14.683(5) A, ¢ = 17.688(5) A, and B = 104.208(5)°, Z = 2. The terminally coordinated methanol mol-
ecule involves in hydrogen bonding through the hydrogen atom H(7) with the oxygen atom O(22) of the solvent water mol-

ecule.

Keywords: Synthesis, crystal structure, Schiff base, mixed bridged, Ni(i1) complex.

Introduction

Polynuclear nickel(ll) complexes of tridentate NNO do-
nor Schiff base ligands have received considerable attention
due to their potential applications in the field of structural
chemistry, biological systems, catalysis and magnetism'4.
These types of NNO donor Schiff base ligands along with
various polyatomic anions (N5~, NO,~, NO3~, N(CN),~,
RCOOQ") are excellent combination to produce coordination
polymers with structural diversity and interesting magnetic
properties also*®. It is difficult to predict the structures of
such mixed bridged Ni(ll) polynuclear complexes in which
Schiff base and more than one polyatomic bridging moieties
are present together. In such cases there are too many fac-
tors that should be taken into consideration. In contrast to
the phenoxido bridged Ni(ll) complexes, the metal ions that
are connected via mixed bridging ligands are less studied
systems®. In connection to the synthesis of mixed bridged
complexes, both azide and carboxylate ligands deserve spe-
cial mention due to their wide variety of coordination modes.
Among them the most common bridging modes of azide are
end-to-end (¢5-N, EE) and end-on (g4-N3, EO). In gen-
eral, monodentate terminal and bidentate bridging modes of
carboxylate ligands are mostly studied but sometimes it may
be coordinated to the metal center in tridentate fashion®. Fur-

JICS-3

thermore, these bridging ligands (phenoxido, azido and
carboxylato) may simultaneously exist in the same species,
leading to interesting topologies and magnetic behaviors®: 10,

Literature survey reveals that mixed bridged trinuclear
Ni(1) complexes containing a tridentate Schiff base ligand
along with carboxylate and azide groups are comparatively
rare. It should be noted that Ghosh et al. previously reported
a similar compound of Ni(ll) with an NNO donor Schiff base
ligand (HL") (2-[(3-dimethylamino-propylimino)-methyl]-phe-
nol) in which the three Ni(ll) centers are triply bridged by #-
phenoxido, ##4-azido and syn-syn acetato bridges®. Herein,
we report synthesis, crystal structure and spectral studies of
a new linear trinuclear Ni(ll) complex derived from a triden-
tate NNO donor Schiff base ligand along with g-azide and
syn-syn o-nitrobenzoate as two bridging co-ligands.

Experimental

Material:

The N,N-dimethyl-1,3-propanediamine and 2-hydroxy-1-
napthaldehyde were purchased from Lancaster Chemical Co.
The chemicals were of reagent grade and used without fur-
ther purification. o-Nitrobenzoate salt of nickel(I) was pre-
pared by the reaction of nickel carbonate and o-nitrobenzoic
acid in hot aqueous solution.
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Introduction

Synthesis, crystal structure, DFT calculations,
protein interaction, anticancer potential and
bromoperoxidase mimicking activity of
oxidoalkoxidovanadium(v) complexest

Debanjana Biswal, = @ Nikhil Ranjan_Pramanik,*b Michael G. B. Drew,”
Nancy Jangra, Mannar R. Maurya, ¢ Mousumi Kundu,® Parames C. Sil'" © and
Syamal Chakrabarti’ ' *®

The tridentate ONO donor ligand, dipicolinic acid (H,L), upon reaction with [V'VO(acac),] in various
alcoholic media (ROH = ethanol/n-propanol/n-butanol) yields a series of homologous water soluble
mononuclear oxidoalkoxidovanadium(v) complexes 1-3 of general formula [VOL(OR)(H,O)] [R = Et (1),
n-Pr (2), and n-Bu (3)]. All the synthesized complexes have been characterized by elemental analysis,
various spectroscopic (IR, 'H NMR, and UV-vis) techniques, cyclic voltammetry and TG/DT analysis. The
molecular structures of complexes 1 and 2 are successfully established by the single-crystal X-ray
diffraction technique. The vanadium centre occupies a distorted octahedral environment in the
complexes. DFT calculations are carried out to estimate the bond parameters, non-covalent interactions
and to obtain the frontier orbitals for complexes 1-3. The binding interaction of the complexes with
BSA protein is studied by employing spectroscopic methods (absorption, fluorimetric titration, and circu-
lar dichroism) and molecular docking. The water soluble complexes 1-3 can be employed as efficient
anticancer agents against human breast adenocarcinoma (MCF-7) cancer cells. The bromoperoxidase
(VHPO) activities of the complexes 1-3 have been demonstrated through their efficient catalytic perfor-
mance in the oxidative bromination of thymol. Both the biological and catalytic activities of the com-
plexes are found to show strong dependence on their molecular structures.

existence in various oxidation states from —3 to +5." Under
physiological conditions, in vivo, vanadium complexes are

The coordination chemistry of vanadium is appealing and has
driven a considerable amount of research because of its
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t Electronic supplementary information (ESI) available: Fig. S1-S9 contain photo-
graph of single crystals of complex 1, ESI-MS, IR, 'H NMR, electronic spectra of all
the complexes, TG-DT curves, frontier orbitals and CD spectra. Tables S1 and S2
contain the CD secondary structure estimation of BSA and results of molecular
docking. CCDC 1893278 (1) and 1893279 (2). For ESI and crystallographic data in
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usually stable in their +4 and +5 oxidation states. In higher
oxidation states, vanadium is highly oxophilic.> Among various
transition metal complexes, the importance of vanadium chemistry
is currently receiving considerable recognition owing to its diverse
applications in biology and pharmacology.’> This continuous
upsurge of interest in vanadium is due to the important therapeutic
role of vanadium as anticancer,® antimicrobial and antidiabetic
agents.” Breast carcinoma is the most common malignant disease
among women and is drawing significant concern. The prevention,
diagnosis and treatment of cancer are equally important and
demand great attention. Major discoveries regarding anticancer
drugs are cases of serendipity or inhibition of the crucial metabolic
pathways of cell division. Thus, the exact mechanism of action of a
drug at the molecular level is challenging and a fertile field of
research. The evolving paradigms of anticancer metallodrug devel-
opment demonstrate the increasing importance of metal ions and
their coordination chemistry.
structure of compounds is
structure-activity relationship
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Dynamics of nonuniform viscosity of unsteady
CuO-H,0 nanofluid flow from a spinning body

Shib Sankar Giri'® | Kalidas Das® | Prabir Kumar Kundu®
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Bengal, India This paper studies an unsteady rotating flow over a
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) accounted in the extant study. CuO-H,O nanofluid is
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*Department of Mathematics, Jadavpur used in adopted nanofluid model. A comparative study
University, Kolkata, West Bengal, India among the upshot of nonuniform viscosity and uniform

viscosity on present nanofluid model is established here.
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equations have been resolved numerically by expending
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an RK-4 shooting exercise. The stimulus of encouraging
flow parameters on the flow specific is made accurately
through diagrams and charts. We witnessed that the heat
transmission rate is intensified for unsteadiness factor of
the present flow, which suggests that the rate of cooling
improves. The unsteadiness factor supports the flow to
I upsurge in x — direction and the reverse consequence
2 Sec | SnLove o84 originates in the spinning direction. The heat transmis-
sion rate is higher in case of nonuniform viscosity than
uniform viscosity.

KEYWORDS

CuO, rotating sphere, variable viscosity

1 | INTRODUCTION

In various engineering divisions, such as chemical and industrial engineering," external fluids
flowing from rotating bodies are remarkable. In rotating schemes, rotation strongly sways

2010 Mathematics Subject Classification: 76W05
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Abstract

Mass production of Bacillus thuringiensis A5-BRSC culture as biofertilizer, using cheap carbon sources
revealed that mashed potato is the most effective carbon source followed by arrowroot and liquid
waste of boiled rice. Biomass was mixed with charcoal, the carrier, and applied to the pots to study
its plant growth stimulating effect using Abelmoschus esculentus as test plant. Biofertilizer inoculated
plants showed high shoot and root length, high numbers of leaves, more numbers of fruits, increased
fruit weight in comparison to control plants where no biofertilizer was inoculated. Microbial activity
of biofertilizer in pot soil was studied by both soil dehydrogenase assay and carbon evolution method.
Both of the study revealed that the biofertilizer is stable in soil condition up to 45 days.

Keywords: Biofertilizer, Bioprocess productivity, pot culture, charcoal, Bacillus thuringiensis.
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mucilaginosa, N,-Fixing Endobacteria, and Rice Improves
Plant Nitrogen Nutrition
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Nitrogen (N) limits crop yield, and improvement of N nutrition remains a key goal for crop research; one approach to improve
N nutrition is identifying plant-interacting, N,-fixing microbes. Rhodotorula mucilaginosa JGTA-S1 is a basidiomycetous yeast
endophyte of narrowleaf cattail (Typha angustifolia). JGTA-S1 could not convert nitrate or nitrite to ammonium but harbors
diazotrophic (N,-fixing) endobacteria (Pseudomonas stutzeri) that allow JGTA-S1 to fix N, and grow in a N-free environment;
moreover, P. stutzeri dinitrogen reductase was transcribed in JGTA-S1 even under adequate N. Endobacteria-deficient
JGTA-S1 had reduced fithess, which was restored by reintroducing P. stutzeri. JGTA-S1 colonizes rice (Oryza sativa),
significantly improving its growth, N content, and relative N-use efficiency. Endofungal P. stutzeri plays a significant role in
increasing the biomass and ammonium content of rice treated with JGTA-S1; also, JGTA-S1 has better N,-fixing ability than
free-living P. stutzeri and provides fixed N to the plant. Genes involved in N metabolism, N transporters, and NODULE
INCEPTION-like transcription factors were upregulated in rice roots within 24 h of JGTA-S1 treatment. In association with
rice, JGTA-S1 has a filamentous phase and P. stutzeri only penetrated filamentous JGTA-S1. Together, these results
demonstrate an interkingdom interaction that improves rice N nutrition.

INTRODUCTION N, is exclusive to prokaryotes and these N,-fixing prokaryotes
are termed diazotrophs. Moreover, only amonophyletic group of
angiosperms of the order Eurosids | interacts with a group of
specific diazotrophs to exploit the N fixed by these diazotrophs

Nitrogen (N) is a vital macronutrient for plant growth, but the
limited availability of usable N has led to the extensive use of N

fertilizers, which are both energy intensive to produce and en-  \ithin symbiotic nodules (Soltis et al., 1995). These findings have
vironmentally unfriendly to use. N fixation, that is the conversion prompted the development of synth

of N, toforms the plant can use, provides an attractive alternative engineer N,-fixing symbiosis in cert AR

to exogenous fertilizers. However, the ability to fix atmospheric 2014). ( Afropar
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ABSTRACT ARTICLE HISTORY
Weighing the cumulative odds ratios suitably, a two treatment Received 2 November 2018
response adaptive design for phase Il clinical trial is proposed for Accepted 11 July 2019
ordinal categorical responses. Properties of the proposed design are KEYWORDS
investigated theoretically as well as empirically. Applicability of the Response adaptive design;

design is further verified using a data pertaining to a real clinical trial ordinal categorical
with trauma patients, where the responses are ocbserved in an ordinal responses; cumulative pdds
categorical scale. ratio

1. Introduction

A clinical trial is a large-scale experimentation with human patients to answer relevant
health-related questions. Among the four phases of a clinical trial, phase III is very cru-
cial, where entering subjects are randomized to different treatments under consideration.
However, assignment of an incoming subject 1s a trade off between individual and collec-
tive ethics [1], where individual ethics refers to maximizing the benefit of each individual
patient and collective ethics is concerned with maximizing the benefit of entire patient
group to be treated. Naturally, the former demands more assignment of patients to the
better treatment eventually whereas the latter requires detection of a significant treat-
ment effect with higher precision. Complete randomization (CR), where the treatments are
assigned to equal fractions of patients, is often the popular choice, but only takes care of
the collective ethics. On the other hand, maintaining individual ethics requires knowledge
of treatment effects. But treatment effectiveness is never known in advance and therefore,
data driven randomization, where the allocation strategy is updated dynamically based on
the available data, is a way to balance between the requirements of individual and collec-
tive ethics. Response adaptive randomization (RAR) is a data driven procedure (see, e.g.
the book length treatments of [1,2]), which uses the past allocation and response informa-
tion of the patients and skews the allocation towards the better performing treatment. But
response adaptive allocations, in general, sacrifice the power of a test of equality of treat-
ment effects [3] and hence may provide a safeguard to the individual but compromises a
little in terms of collective ethics.
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ABSTRACT ARTICLE HISTORY

The paper describes nonparametric approaches for comparing Received 18 January 2018
three-period, two-treatment, four-sequence crossover designs Accepted 24 January 2019
through testing the hypothesis that the treatments are interchange-

able. The proposed approaches are based on a model which incor- Xf;%g‘::iismbuﬂon;
porates, along with the direct treatment effects, self and mixed car-  3ymptotically

ryover effects. Related asymptotic results are obtained. Comparisons distribution-free; Balaam’s
among the designs are made numerically with respect to type | design; crossover design;
error rate and power of the tests considering compound symmetry mixed carryover effect; self
and autoregressive covariance structures of the response variables. carryover effect; step-down

Lengths of the confidence intervals of the treatment differences are approach
also used to make comparative study among the designs.

1. Introduction

In clinical research, where two or more treatments are under comparison, patients receive
treatments in groups. Here it is important that single measurement from each patient is
not appropriate in the statistical sense and it may produce bias due to his/her initial con-
dition. This emerges the concept of repeated measurement studies by which subjects are
given treatments more than once over time. Crossover and parallel group trials produce
such studies in practice. In particular, when disease under study is chronic and stable (e.g.,
cancer, arthritis, obesity, asthma), clinical researchers are inclined to crossover trials as they
possess certain medical ethics.

In crossover design with more than two periods, there should be a restriction to those
designs in which the first two periods represent one of the basic crossover designs. Thus,
for comparing two treatments, denoted by A and B, through crossover design, the first
two periods should be {AB, BA} (usual crossover design) or {AA, AB, BA, BB} (Balaam’s
design). See, for example [1-3]. This is because of the fact that, if the extra treatment peri-
ods result in an excessive number of withdrawals, it will still be possible to carryout analysis
with the first two periods in the usual way [4]. This leads us an approach to get a three-
period design with a view to achieve higher efficiency than the corresponding two-period
crossover design.
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A shift in the fluorescence emission maxima with gradual increase in excitation wavelength is termed as red edge excitation shift (REES).

fluorescence can explore the dynamics of surrounded water molecules, the ubiquitous biological solvent. Thus REES experiment of
various protein conformational states can provide significant input to the study of protein folding pathway and it can also be useful to

their respective native, intermediate and denatured state.

-
|
Tryptophan residues are widely utilized as intrinsic fluorescence probe to investigate the protein structures. Wavelength selective tryptophan |
I
|
|
|

| study interaction of proteins with others. In this review article, we shall focus on red edge effect of various multi-tryptophan proteins in

Keywords: Fluorescence, Multi-tryptophan protein, Red edge excitation shift, Red edge effect, Protein structure.

INTRODUCTION

Proteins, the ubiquitous biological macromolecules, are
workhorse of the living cell. They regulate numerous biological
processes in vivo by acting as enzymes, antibodies, hormones,
neurotransmitter, nutrient storage and many more. Polypeptide
chains, build up from naturally occurring amino acids, fold into
unique native structure of protein, in post translational period.
Protein molecules are often organized in highly ordered confor-
mation in the crowded milieu of the cell. These conformations
show characteristic dynamic properties which enable the inter-
action of protein molecule with its counter parts and owes signi-
ficantly to protein function [1]. Thus the interplay between
structure and dynamics of protein molecules is crucial for its
function. Crystallization and thereafter X-ray crystallographic
diffraction analysis of many soluble proteins provides detailed
and precise information about their structure [2]. But all these
information about protein structure obtained from X-ray cryst-
allography, are necessarily static in nature and can’t give insight
into the dynamic properties of protein molecules which is intri-
cately related with its function [3]. Again in case of membrane
proteins, we have lesser crystallographic information since

crystallization of the membrane proteins are extremely challen-
ging [4]. Further, apart from its native form protein molecules
can also exist in different conformations like molten globule,
denatured or misfolded states depending on environmental
demand. It is not often possible to characterize these states by
crystallographic technique because of the transient nature of
these non native states. In this context, spectroscopic techniques
are very much appreciated because they can provide subtle
information about the structure as well as organization and
dynamics of protein molecules.

Fluoroscence spectroscopy is a widely used technique for
analysis of protein structure, dynamics and function because
of its intrinsic sensitivity, suitable time scale, non-invasive nature
and minimum perturbation [5]. Tryptophan, the essential amino
acid, serves as the intrinsic fluorescence probe of protein mole-
cules. Tryptophan fluorescence is widely used spectroscopic
technique for extracting information about protein structure
in solution. A shift in the emission maximum of fluorescence
spectra towards higher wavelength due to shift of the excitation
wavelength towards the red edge of the absorption spectrum,
is termed as red edge excitation shift (REES) [5]. The study of
REES is a novel approach of fluoresgence snectrosconv to
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HEXAFLUOROISOPROPANOL-INDUCED SECONDARY STRUCTURE PERTURBATION
OF SOYBEAN AGGLUTININ
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ABSTRACT

Fluoroalcohols like 1,1,1,3,3,3-hexafluoroisopropanol (HFIP) are widely used as cosolvent along with the biological
solvent water to perturb the native protein molecules. The non native states obtained are of immense importance in the
field of protein structure and folding, since these states may be present in the protein folding pathway or in the off
pathway which leads to amyloid formation. In this study, HFIP-induced structure perturbation at secondary level of the
tetrameric legume lectin, soybean agglutinin (SBA) is examined by far-UV circular dichroism (CD) spectroscopy. Like
other member of the legume lectin family, native SBA is also an all B-sheet protein. Analysis of the far-UV CD spectra
shows formation of 0-helix rich conformations at the expense of native 3-sheet in presence of higher concentration (50%
or more) of HFIP. Visible aggregation is noticed at lower HFIP concentration (~10%) which disappears at higher
concentration of HFIP with concomitant induction of the 0-helical secondary structure. The results confirm about the
helix propensity of amino acid sequence of SBA and helical intermediates may be involved in the early stage of its folding

PI'OCCSS.

Keywords: Solvent perturbation, Hexafluoroisopropanol, Lectin, B-Sheet, a-Helix, Far-UV CD

1. INTRODUCTION

Perturbation of protein native structure is of paramount
importance in the study of protein structure and folding.
Non native states obtained by structure perturbation may
resemble the ‘folding intermediates’ present in the
folding pathway of a nascent polypeptide chain leading to
the native functional protein [1] or these states may be
representative of off pathway structures leading to
protein aggregation and eventually amyloid formation [2,
3].  Alcohols and mostly fluoroalcohols are extensively
used as cosolvent along with the biological solvent water
to perturb the native proteins [4, 5]. 2,2,2-
Trifluoroethanol (TFE) and 1,1,1,3,3,3-
hexafluoroisopropanol (HFIP) are the two fluorinated
alcohols used frequently for this purpose. Fluorinated
alcohols tend to stabilize conformers with predominantly
helix secondary structure as seen in case of various
peptides and proteins [6-9]. Even proteins with natively
B-sheet structure were also reported for high helical
conformation in presence of fluoroalcohol [10-12]. In
order to address the reasoning behind alcohol
perturbation, the whole problem can be viewed as two
parts. First, there occurs perturbation of native protein

structure and secondly, formation of a regular secondary
structure mainly alpha helix. Disruption of the native
structure happens because of decreasing hydrophobic
effect in alcoholic medium [13]. But why does it adopt
preferentially helical structure? Explicit answer to this
Theoretical

computational study using a two-dimensional lattice

question  still  remains  unknown.
model indicates about weakening nonlocal hydrophobic
contacts and strengthening local helical interactions [14].
Helix forming ability does not depend on exclusively on
the property of added alcohol, but also on the intrinsic
properties of a particular peptide or protein. So the
amino acid sequence is also a determining factor [15, 16].
Lectins, an important protein family, are comprised of
protein molecules which bind carbohydrates specifically
and reversibly [17]. Lectins are oligomeric proteins and
have been involved in various biological processes.
Soybean Agglutinin (SBA) is a member of most
extensively studied lectin sub-family — legume lectins.

SBA is a GalNAc / Ga} YR .

with one Man-9 oligon

[18]. Like all other lect W
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MEDIUM RING BENZOFUSED HETEROCYCLIC COMPOUNDS: RELEVANCE
AND RECENT SYNTHETIC APPROACHES
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ABSTRACT

Benzofused medium ring heterocycles find a wide range of application in pharmaceuticals and medicinal chemistry due to

their binding capability with multiple receptors. Synthesis and exploration of these types of compounds will help

researchers to discover biologically active compounds with a broad range of medicinal values.

Keywords: Heterocycles, Synthesis, Pd-catalyzed reactions, ring closing metathesis, radical cyclization

1. INTRODUCTION

The term ‘medium size ring’ introduced by Prelog and
Brown [1] is usually applied to alicyclic compounds
having a ring size in the range of 8 to 11. However, 7-
membered and 12-membered rings are often included for
comparison  purpose.  Benzofused ~medium = ring
heterocyclic compounds are worth our attention for
many reasons; chief among them are their biological
activities. More than 80 % of approved drug molecules
contain a nitrogen heterocycle within their structure [2].
Almost all of these are easy-to-make 5-7 membered
rings. Although medium-ring nitrogen heterocycles
(containing 8—11 members) are present in biologically
active natural products, they are absent from medicinally
important structures. This is principally due to the
difficulties associated with their synthesis. Efficient access
to medium-sized rings remains a challenging goal in
synthetic organic chemistry. The unfavorable entropy
effect and transannular interactions are among the
difficulties that have to be overcome in order to achieve
such transformations. Therefore, organic chemists have
been making extensive efforts to produce these
heterocyclic compounds by developing new and efficient
synthetic transformations.

Benzofused cyclic molecules incorporating at least one
nitrogen atom in the structure are often referred to as
“privileged structures” owing to their capability of
binding to multiple receptors with high affinity [3].
Benzofused seven- or eight membered cyclic amines,
named as benzazepines or benzazocines respectively,
exhibit important pharmacological properties and are
currently under intense scrutiny for their physiological

activity. For example, 1-benzazepine systems [4] have
shown significant antimicrobial and analgesic activity. 2-
Benzazepines have been reported [5] to be used as non-
peptide mimics for the well-known tri-peptide sequence
Arg-Gly-Asp (RGD), which interacts with av[33 integrin,
a pivotal protein that plays a key role in cell-cell signaling
and acts as its antagonist. 3-Benzazepines have inhibitory
effect on reverse transcriptase [6]. 1-Benzazocine
derivatives are described as CCR-5 antagonists and used
against HIV infections and some other diseases also [7].
These cyclic amine moieties are present in many
pharmaceutically active naturally occurring molecules,
for example: i) Galanthamine (1) [8] isolated from
Galanthus woronowii or Galanthus nivalis is one of the
effective drugs for Alzheimer disease, the most common
case of elderly dementia; ii) (+) —FR900482 (2) [9]
isolated from Streptomyces sandaensis and acts as an anti-
tumor antibiotic;. iii) (-) Pancracine (3) [10] isolated
from Rhodophiala bifida of USA shows hypotensive and
anticonvulsive activities. Lorcaserin (4), [11] a 3-
benzapepine derivative, is a selective serotonin 5-HT2C
receptor agonist for the treatment of obesity is recently
synthesised. Besides cephalotaxine (5), [12] buflavine (6),
[13] lycoramine (7), [14] chilenine (8), [15] and
montanine (9) [16] are notable for their unique and
synthetically challenging structures (Fig 1). Similarly a
number of natural products endowed with diverse
biological activities are found to incorporate oxygen
heterocycles of varying r

aromatic moiety (Fig 1).

—
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Cu(l) catalyzed first example of decarboalkoxymethylation of alkyl 2-(1-(pyridin-2-yl)-1H-
pyrrol-2-yl)acetates
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Abstract:

Herein we report an unprecedented functional group assisted decarboalkoxymethylation (-
CH2CO2R) of N-pyridinyl pyrrolo esters by using air stable and cheap copper (1) catalyst. 2-
formyl substituent of pyrrole unit is the key isolated intermediate for this novel transformation.
This methodology is quick and tolerates a wide range of functional groups in open flask
conditions. This protocol provides a large array of tricyclic N-pyridinyl 2, 5 unsubstituted fused
pyrrole derivatives with high yield (up to 92%).

Towards the discovery of drugs, medicines, natural products and synthetic building block,
many methods have been adopted by using various new molecules and the progress is going
on by leaps and bounds. Among them, defunctionalization reactions have an fair share
importance in chemical synthesis; especially for the preparation of simple organic motif
from complex one.! High bond dissociation energy of C-C or C-X (X = heteroatom) bond
possess a challenge in the selective removal of functional groups (FGs). Despite this
challenge, a significant number of defunctionalization reactions (decarboxylation,
decarbonylation, deoxygenation, dehalogenation, etc.) have successfully developed over the
last couple of decades. This can be easier by metal catalyzed reaction,®> where
organometallic intermediate creates an electrophilic/nucleophilic center for further
incorporation of another functionality.® There is a lot of example of decarboxylation of
aromatic or heteroaromatic derivatives via copper catalyst with numerous ligand.* In the

current era, metal-assisted de-esterification is considered as the growin ff&;
[Qnoipnf' :
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An easy green synthetic approach for fused isoindologuinazolinones has been developed under neat reaction
(yields up to 91%) conditions. This new one-pot tandem methodology involves condensation of readily available
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anthranilamide with 3-(2-formylcycloalkenyl)-acrylic ester under solvent- and catalyst-free conditions. This
strategy avoids the use of oxidant, and heavy metal catalysts and also is free from work-up and generation of
toxic by-products. A dramatic change of photophysical properties of dihydroisoindologuinazolinones in basic

and aqueous media has also been documented in our study. Moreover, our model synthetic compound shows
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Introduction

In recent years, one-pot tandem chemical transformations
under metal- and solvent-free conditions have widely been used
for complex organic molecule syntheses with reduced reaction
time period and minimum energy requirement. A variety of
chemical conversions, like oxidation, reduction, substitution,
condensation, etc. have been developed using this principle."
Hence, heterocyclic ring formation using this green technique
has been an active and attractive field in the recent era.>
Among the heterocyclic molecular architectures, N-fused
heterocycles are ubiquitous in nature and a common structural
motif for bioactive molecules and drug candidates. In particular,
substituted quinazolinones have a wide range of biological and
pharmacological activities, such as diuretic, anti-inflammatory,
antidiabetic, anti-hepatitis C, anticonvulsant, antileshmanial,
anticancer and so forth.> Two major types of fused quinazolinones
available in nature are carbocycle fused quinazolinones, such as
phaitanthrin, tryptanthrin, vasicione etc. (Fig. 1)* and heterocycle
fused quinazolinones, like luotonin A and wuzhuyurutine A.°
Quinazolinone molecular frameworks are also popular as efficient
organic fluorescence materials.® Hence, development of a modern

“ Department of Chemistry, Bidhannagar College, Kolkata 700064, India.

E-mail: chemshubha@gmail.com; Fax: (9133) 2337 4782; Tel: +919775550193
b pepartment of Chemistry, Jadavpur University, Kolkata 700032, India.

E-mail: amit.saha@jadavpuruniversity.in
¢ Department of Chemistry Berhampore Girls’ College, Berhampore 742101, India
 Department of Microbiology, Bidhannagar College, Kolkata 700064, India
+ Electronic supplementary information (ESI) available. CCDC 1945935. For ESI
and crystallographic data in CIF or other electronic format see DOI: 10.1039/
c9nj05808g

cytotoxic activity towards metastatic HepG2 and PC3 cancer cell lines.

synthetic strategy for fused quinazolinones and their applications
in in vitro and in vivo bio-systems are highly needed.”

Different approaches have been reported in the literature to
synthesize highly condensed quinazolinone derivatives.® Suzuki
coupling followed by Pd/Cu catalysed oxidative C-H amination,’
and tandem Sonogashira coupling and hydroamination
cyclization'® are the two independent approaches towards fused
quinazolinone, where 2-bromobenzaldeyde and anthranilamide
were taken as the starting materials. Another recent report involves
ruthenium(u)-catalyzed one-pot oxidative C-H/N-H functionalization
of substituted dihydroquinazolinones with alkynes.'' Radical
cyclization of N-(2-iodobenzyl}-N-acylcyanamides is another reported
strategy to access fused pyrroloquinazoline.'” LiJiang Xuan and his
group synthesized the same scaffolds via ruthenium-catalyzed oxida-
tive coupling of 2-arylquinazolinones followed by an intramolecular
aza-Michael reaction.> However, to the best of our knowledge, no
attention has been devoted towards the synthesis of fused quinazo-
linones under metal- and solvent-free conditions. For eco-friendly
reaction conditions, the chemical community always searches for
green reactions under metalfree and solventfree conditions. It is
always better to perform the reaction in a non-hazardous solvent
medium such as water, but it is also far better to run a reaction
without any solvent, which reduces the steps in a multistep proce-
dure e.g. work up and purification. As a part of our ongoing studies
devoted towards the development of new heterocycles,'* we have
disclosed here an operatively simple, catalyst- and solvent-free
synthesis of pyrrolo/isoindolo quinazolinone derivatives from
3-(2-formylcycloalkenyl}-acrylic ests
amide 2 under heating conditio
good yields (Scheme 1). In additiol
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Abstract
This paper explores stagnation-point flow mechanism and the convective heat transmission of an
incompressible viscous fluid encouraged by impermeable stretching sheet. Water (H,O) and the
ethylene glycol (EG) driven nanofluids comprising titanium oxide (TiO,) nanoparticles in
company of non-uniform heat source/sink accounted here. Effect of second order velocity slip
and induced magnetic-field accounted in the presumed model. Primary equations of adopted
model have been standardized through similarity methodology and resolved the subsequent
equations numerically by expending RK-4 shooting exercise. The stimulus of encouraging flow
parameters on the flow specific is made accurately through diagrams and charts. We measure the
strength besides trend of the relation amongst the numerous emergent flow parameters with Skin
friction coefficient, Nusselt number by using correlation co-efficient and the impression of the
relation confirmed by employing Ficher’s 7-test. Here dual characteristic of induced magnetic-
field has been witnessed for magnetic Prandtl number.

Keywords: induced magnetic field, titanium oxide nanoparticle, slip condition

(Some figures may appear in colour only in the online journal)

Nomenclature

T temperature of the nanofluid
u, v velocity components T, Ambient temperature of the nanofluid
Uy, Uy stretching and free stream velocity A*, B* space and temperature dependent heat source/
H, H, magnetic components sink factors
H, magnetic field at free stream o oy electrlca.l conductivity of nanoparticles and
. . . base-fluid
Lo viscosity of the nanofluid ) ) )
n . . 10) is nanoparticles concentration
P density of the nanofluid
nf a,c,A, B constant parameters
Konf thermal conductivity of the nanofluid o coefficient of momentum
Qpf el.ectrlca.I co'nduc't1V1ty of the nanloﬂuld . A molecular mean free path
Ve, py kinematic viscosity and the density of fluid
AN K, Knu
o magnetic diffusivity L chai f&
M mag \ Aboioar
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Homogeneous-heterogeneous reaction mechanism on
MHD carbon nanotube flow over a stretching cylinder
with prescribed heat flux using differential transform
method
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Abstract

Hydromagnetic nanofluid flow through an incompressible stretching cylinder accompanying with
homogeneous-heterogeneous chemical reaction has been executed in current literature. SWCNTs (single-walled carbon
nanotubes) and MWCNTs (multiwalled carbon nanotubes) as nanoparticles in appearance of prescribed heat flux are
accounted here. Leading equations of the assumed model have been normalized through similarity practice and succeeding
equations resolved numerically by spending RK-4 shooting practice and analytically by engaging differential transform
method. The impulse of promising flow constraints on the flow characteristic is finalized precisely through graphs and
charts. We perceived that velocity outlines and temperature transmission are advanced in MWCNT than SWCNT in every
case.

Keywords: carbon nanotubes; nanofluid; stretching cylinder; prescribed heat flux; homogeneous-heterogeneous chemical
reaction; DTM

1. Introduction

To utilize solar energy, researchers, scientists, and engineers are devoted to develop energy resources and the energy technologies
due to significant dependence on it of human society. It is a well-known reality that improvement in thermal characteristic can be
made by adding little amount of nanoparticles having high thermal characteristic. However, in recent times nanofluid (Bhatti, Abbas,
& Rashidi, 2017; Daniel, Aziz, Ismail, & Salah, 2018; Dhlamini, Kameswaran, Sibanda, Motsa, & Mondal, 2019; Mondal, Almakki, &
Sibanda, 2019), which is a new kind of fluid categorized due to solid-liquid arrangement in metal or nonmetal nanoparticle suspen-
sion; originated by Choi (1995), to highten thermal conductivity of the fluid. Carbon nanotubes basicallv are the cvlinder of single
or multiple sheets of graphene. Centered on sheets of the graphene, carbon nanotubes are 1
and multiple-walled carbon nanotubes (SWCNTs and MWCNTSs). CNT is generally used in e
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Journal of Official Statistics, Vol. 36, No. 1, 2020, pp. 2548, http://dx.doi.org/10.2478/JOS-2020-0002

Identifying the Direction of Behavioral Dependence in
Two-Sample Capture-Recapture Study

Kiranmoy Chatterjee' and Diganta Mukherjee®

With the possibility of dependence between the sources in a capture-recapture type
experiment, identification of the direction of such dependence in dual system of data
collection is vital. This has a wide range of applications, including in the domains of public
health, official statistics and social sciences. Owing to the insufficiency of data for analyzing a
behavioral dependence model in dual system, our contribution lies in the construction of
several strategies that can identify the direction of underlying dependence between the two
lists in the dual system, that is, whether the two lists are positively or negatively dependent.
Our proposed classification strategies would be quite appealing for improving the inference as
evident from recent literature. Simulation studies are carried out to explore the comparative
performance of the proposed strategies. Finally, applications on three real data sets from
various fields are illustrated.

Key words: Classification; direction of behavioral dependence; human population;
randomized rule; recapture probability.

1. Introduction and Motivation

Estimation of the size of a given population is an important statistical conce :
application in the field of public health, population studies and animal g ST Gl
practice, it is mostly impossible to count all the individuals in a populatioi

any attempt, especially when the population is large enough or very hard

remedy, more than one attempt is carried out independently and the popula

estimated by matching the available (two or more) lists of information. This kind of data
structure is known as a multiple-record system, which is equivalent to the capture-
recapture system popularly relevant to abundance of animal population. However, in the
context of a closed human population, use of more than two sources of information is
uncommon in the official registration systems of most countries. When two attempts have
been made to estimate the N in capture-recapture format, then the resulting data structure
is known as a dual-record system (DRS), which is presented in Table 1. Estimation of
census coverage error (Gerritse et al. 2017; Chatterjee and Mukherjee 2016a),
epidemiological events (Ifiigo et al. 2003; Granerod et al. 2013), size of hard-to-count
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HEXAFLUOROISOPROPANOL-INDUCED SECONDARY STRUCTURE PERTURBATION
OF SOYBEAN AGGLUTININ

Anisur Rahaman Molla
Department of Chemistry, Bidhannagar College, Salt Lake, Kolkata, West Bengal, India

*Corresponding author: anisur.chem @gmai]. com

ABSTRACT

Fluoroalcohols like 1,1,1,3,3,3-hexafluoroisopropanol (HFIP) are widely used as cosolvent along with the biological
solvent water to perturb the native protein molecules. The non native states obtained are of immense importance in the
field of protein structure and folding, since these states may be present in the protein folding pathway or in the off
pathway which leads to amyloid formation. In this study, HFIP-induced structure perturbation at secondary level of the
tetrameric legume lectin, soybean agglutinin (SBA) is examined by far-UV circular dichroism (CD) spectroscopy. Like
other member of the legume lectin family, native SBA is also an all B-sheet protein. Analysis of the far-UV CD spectra
shows formation of 0-helix rich conformations at the expense of native 3-sheet in presence of higher concentration (50%
or more) of HFIP. Visible aggregation is noticed at lower HFIP concentration (~10%) which disappears at higher
concentration of HFIP with concomitant induction of the @-helical secondary structure. The results confirm about the
helix propensity of amino acid sequence of SBA and helical intermediates may be involved in the early stage of its folding

PI'OCCSS.

Keywords: Solvent perturbation, Hexafluoroisopropanol, Lectin, B-Sheet, a-Helix, Far-UV CD

1. INTRODUCTION

Perturbation of protein native structure is of paramount
importance in the study of protein structure and folding.
Non native states obtained by structure perturbation may
resemble the ‘folding intermediates’ present in the
folding pathway of a nascent polypeptide chain leading to
the native functional protein [1] or these states may be
representative of off pathway structures leading to
protein aggregation and eventually amyloid formation [2,
3].  Alcohols and mostly fluoroalcohols are extensively
used as cosolvent along with the biological solvent water
to perturb the native proteins [4, 5]. 2,2,2-
Trifluoroethanol (TFE) and 1,1,1,3,3,3-
hexafluoroisopropanol (HFIP) are the two fluorinated
alcohols used frequently for this purpose. Fluorinated
alcohols tend to stabilize conformers with predominantly
helix secondary structure as seen in case of various
peptides and proteins [6-9]. Even proteins with natively
B-sheet structure were also reported for high helical
conformation in presence of fluoroalcohol [10-12]. In
order to address the reasoning behind alcohol
perturbation, the whole problem can be viewed as two
parts. First, there occurs perturbation of native protein

structure and secondly, formation of a regular secondary
structure mainly alpha helix. Disruption of the native
structure happens because of decreasing hydrophobic
effect in alcoholic medium [13]. But why does it adopt
preferentially helical structure? Explicit answer to this
Theoretical

computational study using a two-dimensional lattice

question  still  remains  unknown.
model indicates about weakening nonlocal hydrophobic
contacts and strengthening local helical interactions [14].
Helix forming ability does not depend on exclusively on
the property of added alcohol, but also on the intrinsic
properties of a particular peptide or protein. So the
amino acid sequence is also a determining factor [15, 16].
Lectins, an important protein family, are comprised of
protein molecules which bind carbohydrates specifically
and reversibly [17]. Lectins are oligomeric proteins and

have processes.
Soyb; of most
exter o me lectins.
SBA E&z|3§2?1?§§i'3“;57% -84 lycoprotein
with r monomer
[18]. rised of [3-
sheet y structure
.
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ift in the fluorescence emission maximawith gradual increasein excitation wavelength istermed asr ge excitation shift .

| A shiftinthefl iss i ith gradual i i itati elengthi ed asred ed itation shift (REES |
Tryptophan residues arewidely utilized asintrinsic fluorescence probeto investigate the protein structures. Wavel ength sel ective tryptophan

| fluorescence can explore the dynamics of surrounded water molecules, the ubiquitous biological solvent. Thus REES experiment of |

| various protein conformational states can provide significant input to the study of protein folding pathway and it can also be useful to |

study interaction of proteins with others. In this review article, we ocuson r ge effect of various multi-tryptophan proteinsin

| i ion of i ith others. In thi i icl shall f ed edge eff f vari Iti h insi |

| |

| |

their respective native, intermediate and denatured state.

Keywords: Fluorescence, M ulti-tryptophan protein, Red edge excitation shift, Red edge effect, Protein structure.

INTRODUCTION

Proteins, the ubiquitous biological macromolecules, are
workhorse of theliving cell. They regulate numerous biol ogical
processesin vivo by acting as enzymes, antibodies, hormones,
neurotransmitter, nutrient storage and many more. Polypeptide
chains, build up from naturally occurring amino acids, fold into
unique native structure of protein, in post translational period.
Protein moleculesare often organized in highly ordered confor-
mation inthe crowded milieu of the cell. These conformations
show characteristic dynamic propertieswhich enable theinter-
action of protein moleculewith itscounter partsand owessigni-
ficantly to protein function [1]. Thus the interplay between
structure and dynamics of protein moleculesis crucia for its
function. Crystallization and thereafter X-ray crystallographic
diffraction analysis of many soluble proteins provides detailed
and preciseinformation about their structure[2]. But all these
information about protein structure obtained from X-ray cryst-
alography, are necessarily staticin natureand can't giveinsight
into the dynamic properties of protein moleculeswhichisintri-
cately related with itsfunction[3]. Again in case of membrane
proteins, we have lesser crystallographic information since

crystallization of themembrane proteins are extremely challen-
ging [4]. Further, apart from its native form protein molecules
can also exist in different conformations like molten globule,
denatured or misfolded states depending on environmental
demand. It isnot often possible to characterize these states by
crystall ographic technique because of the transient nature of
these non native states. I n this context, spectroscopic techniques
are very much appreciated because they can provide subtle
information about the structure as well as organization and
dynamics of protein molecules.

Fluoroscence spectroscopy isawidely used techniquefor
analysis of protein structure, dynamics and function because
of itsintrinsic sengitivity, suitabletime scale, non-invasive nature
and minimum perturbation [5]. Tryptophan, the essential amino
acid, servesastheintrinsic fluorescence probe of protein mole-
cules. Tryptophan fluorescence is widely used spectroscopic
technique for extracting information about protein structure
in solution. A shift in the emission maximum of fluorescence
spectratowards higher wavelength dueto shift of the excitation
wavel ength towards the red edge of the absorption spectrum,
istermed asred edge exci
REES is a novel appro

This is an open access journal, and articles are distributed under the terms of the Attribution 4.0 |
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W) Cheok for updates The vital role of ditopic N—N bridging ligands
with different lengths in the formation of new
binuclear dioxomolybdenum(vi) complexes:
synthesis, crystal structures, supramolecular
framework and protein binding studiesf

Cite this: DOI: 10.1039/d0nj03702h

Debanjana Biswal, ' Malini Roy,® Nikhil Ranjan Pramanik,*° Suvendu Paul, (¢

Michael G. B. Drew® and Syamal Chakrabarti (2 *®

A new series of binuclear dioxomolybdenum(vi) complexes 1-4 of general formula [(MoO,L),(N—N)] with an
ONS donor Schiff base ligand (HoL = S-benzyl-B-N-(5-bromo-2-hydroxyphenyl)methylenedithiocarbazate)
and bridging auxiliary ligands having different lengths and flexibilities [N—-N donor 4,4’-bipyridine (4,4’-bipy),
1,2-bis(4-pyridylethene (bpe), 1,3-bis(4-pyridyl)propane (tmp) and 1,4-bis[(1H-imidazole-1-y)methyllbenzene
(bix)] have been synthesized. The complexes have been thoroughly characterized by elemental analyses, IR,
'H NMR and UV-Vis spectroscopy, cyclic voltammetry and thermal analyses. The molecular structures of all
four complexes 1-4 have been determined by single-crystal X-ray diffraction techniques. Crystal structures of
binuclear molybdenum complexes having bridging 1,3-bis(4-pyridyl)propane and 1,4-bis[(1H-imidazole-1-yl)-
methyllbenzene ligands are reported for the first time. Each molybdenum site in the binuclear complexes
adopts a distorted octahedral geometry. The auxiliary spacers (N—-N) act as bis-monodentate ligands occupy-
ing one axial position of each molybdenum centre thereby connecting two molybdenum(vi) atoms. The influ-
ence of auxiliary ligands on structural and supramolecular features of the complexes has been studied.
Hirshfeld surface and fingerprint plots uncover the central role of different intermolecular interactions and
their comparative dimension to build up the crystal architectures of the molybdenum complexes. Supportive
DFT calculations regarding non-covalent interactions and molecular orbitals have been carried out to support

Received 22nd July 2020, the experimental data. Apart from these interesting structural features, the effects of binding of the ligand

Accepted 14th September 2020 H,L and complexes 1-4 with bovine serum albumin (BSA) have been explored using absorption and

DOI: 10.1039/d0nj03702h steady-state fluorescence titration measurements. Molecular docking studies have also been carried out to
further deepen the understanding of interaction patterns and binding modes of the ligand and binuclear

rsc.li/njc dioxomolybdenum(vi) complexes with BSA.

Introduction more environment friendly compared to other transition metals.

Characteristic features of molybdenum are its ability to form
Coordination chemistry of molybdenum is one of the most oxo-anions and a wide range of oxidation states (—2 to +6)* of
fascinating areas of chemical research and will continue to be relatively similar stability. The important oxidation states of
so in the years to come. Molybdenum is much less toxic and molybdenum are +IV, +V and +VI since biological systems work
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1 Electronic supplementary information (ESI) available: Supplementary figures S1 and S2 shows IR and UV spectra of th

the CV diagrams, Hirshfeld surface plots, frontier orbitals, TG-DT curves, FRET and molecular docking images of th

plots of the complexes. Table S5 presents Hirshfeld surface volume and surface area of the complexes 1-4. The FRET

Tables S6 and S7 respectively. CCDC 1974269-1974272 contain the supplementary crystallographic data for t
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Abstract

In the present context of global warming, it is essential to estimate the entrapped carbon in biomass and soil. In India, the
dry deciduous forest is the premier forest type. However, in such forest type of West Bengal, there has not been estimation
of the carbon contents at any vegetation layer. This article describes the carbon contents in biomass, litter and soil of the
undershrub layer as well as its species composition-diversity. Five distinct sites—dry nullah (S1), forest clearing (S2), forest
middle (S3), forest edge (S4) and foot track (S5) were identified. The above ground biomass (AGB) and litter were estimated
through harvest and forest floor sweeping, respectively. For the measurement of below ground biomass (BGB), soil monoliths
were dug out. The total biomass (AGB +BGB + Litter) across the forest ranged between 3.15 t ha=! and 37.58 t ha™! (av.
18.39 t ha™!). The AGB-carbon ranged between 0.59 t C ha 'and 3.63tCha™! (av. 1.97 t C ha™ '), the BGB-carbon ranged
between 0.51 t C ha™! and 12.92 t C ha™! (av. 4.91 t C ha™") and the litter-carbon ranged between 0.32 t C ha™! and 2.39
t Cha~! (av. 1.40 t C ha™!). The organic carbon in acidic sandy soil of the forest ranged between 12.47 t ha=! and 17.31 t
ha~! (av. 15.14 tha™ 1). Of the total entrapped carbon in the forest, the AGB-carbon contributed 8%, the BGB-carbon 21%,
while the litter-carbon 6%. The balance pool of 65% was supplied by the soil organic carbon. Seventeen undershrub species
were identified with density of 6690 individuals ha~' and the average indices of diversity and concentration of dominance
was 0.77 and 0.22, respectively. Thus, to contribute in understanding the carbon stocking potential in a specific forest type
and also to add to the inventory of carbon budget in the Indian forests, this micro level study was carried out in a dry topical
forest (of eastern India).

Keywords Above ground and below ground biomass - Carbon budget - Forest sites - Litter - Soil organic carbon -
Vegetation layer

Introduction

One among the several significant services provided by the
forest is its role in carbon cycle. This is because, the for-
est stores large quantity of carbon in the biomass, litter and
soil. There is an estimate that about 86% and 73% of the
earth’s terrestrial above ground and soil carbon, respectively
to be stored in forests (Rodger 1993). But, forests can also
be a source as well as sink of carbon (Vashum and Jayaku-
mar 2012). India with its huge population and expanding
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habitation has a very low per capita forest cover (0.06 ha).
But it is amongst the few tropical countries where the for-
est carbon stock has either stabilized or is set to increase
(Ravinranath et al. 2008). In this country, tropical forests
cover about 86% of its total forested areas and of which
53% belongs to the dry deciduous forest type (Singh and
Singh 1991). Being the premier forest type, these forests
have been thoroughly studied with respect to density, diver-
sity, disturbance, biomass and carbon contents by several
workers (Singh and Singh 1981, 1991; Sukumar et al. 1992;
Pandey and Shukla 1999; Sagar et al. 2003; Mehta et al.
2008a; Chaturvedi et al. 2011; Sundarapandian et al. 2013;
Chaturvedi and Raglgglgpt 204 20 20 B0t oantc
Naidu et al. 2018; R:
forests are also amo @ =
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An analysis of exo-polygalacturonase

bioprocess in submerged and solid-state
fermentation by Pleurotus ostreatus using
pomelo peel powder as carbon source

Kausik Majumder"?", Bubai Paul' and Rakhi Sundas'

Abstract

Background: As there has been an increasing trend in the effective utilization of plant and crop residues for
microbial transformation into a desired product, an attempt was made to compare of exo-polygalacturonase
production using logistic and Luedeking-Piret kinetic model by Pleurotus ostreatus in submerged (smf) or solid-state
fermentation (ssf) using pomelo peel powder, an agro-forestry residue as carbon substrate.

Results: Cultures grown in submerged fermentation produced a peak of exo-polygalacturonase activity as 6160 Ul
on the 4th day of culture as compared with 2410 UI"" on the 5th day of fermentation by solid-state fermentation.

The enzyme yield coefficient (Yg) is of higher value in smf vs. ssf system (Ygx = 1.05 X 10% vs. 0622 x 10°)
indicating the more efficient product yield in smf as compared with ssf. The plots derived fromA versus( clearly
demonstrate that the secondary product destruction is higher in smf than in ssf.

Conclusion: P. ostreatus performs much better in submerged fermentation as compared with solid-state
fermentation in respect to exo-polygalacturonase production although ssf technique produced a more thermo-
stable exo-polygalacturonase in crude extract, which is highly desirable in various industrial applications.

Keywords: Polygalacturonase, Pleurotus, Pomelo peel powder

Background

Microbial pectinolytic enzymes of fungal origin have
many industrial applications viz food processing, textile,
etc. with tremendous potentials [1]. Filamentous fungi,
e.g., Aspergillus niger are the most frequently used
microorganism in the enzyme industry since they pro-
duce about 90% of enzyme extra-cellularly. Research re-
ports are available on exo-polygalacturonase production
by Aspergillus species using a wide range of substrates
through either ssf or smf. Moreover, comparative
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@ Springer Open

assessment between these two techniques, i.e., smf and
ssf on the production of polygalacturonase are also re-
ported [2, 3] in which Aspergillus niger was used. There
are very few works available about the production of
polygalacturonase from the edible fungi, such as Lenti-
nus edodes [4] or Pleurotus ostreatus [5]. These studies
are confined either submerged or solid-state fermenta-
tion, although no research work has been on record
about the comparative assessment on the kinetics of
exo-polygalacturonase (exo-PG, EC 3.2.1.67) production
by these two techniques. Moreover, enzymes obtained
from the edible fungi can be suitably employed in food
processing industries. In recent years, there has been an
increasing trend in the effective utilization of crop resi-
dues for microbial degradation and transformation into
a specific desired product of industrial values and
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Influence of nanoparticle diameter and interfacial layer on
magnetohydrodynamic nanofluid flow with melting heat
transfer inside rotating channel
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rated with effect of diameter of graphene oxide and solid-liquid interfacial
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Kolkata 700064, West Bengal, India. from leading PDEs, and numerically, by employing RK-4 shooting practice, we

nanofluid model. Through similarity technique, we obtain non-linear ODEs

Email: shibsankar.math@gmail.com resolve the succeeding equation. Stimulus of inspiring flow factors on the flow
specifically is accomplished precisely through figures and charts. Temperature
circulation enhances with nanoparticle diameter and interfacial layer factors.
Primary and secondary velocity outlines are reverse in nature when melting
factor enhances.
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1 | INTRODUCTION

For extensive choice of application, conception of nanofluid is a step in advance topic towards the scholar. Nanofluid
can be framed among two phase systems: solid phase and liquid phase. Crucial causes recognized are their strength-
ened heat transmission characteristics. There has been enormous scale of theoretical and experimental investigation'™
to accomplish utmost effective nanofluid model of several thermophysical properties such as viscosity and thermal con-
ductivity. For spherical- and cylindrical-shaped nanoparticles, Murshed et al.® and Leong et al.” made an expression for
thermal conductivity of nanofluid by considering the consequence of sizes of nanoparticles and interface among solid
particles and liquid. They clarified that base fluid molecules form a coating around nanoparticles, whose molecules are
good in order than base fluid. This coating is recognized as interfacial layer or nanolayer. Nanolayer executes as a ther-
mal bridge among nanoparticles and base liquid. Xie et al.® explored the consequence of )

tive thermal conductivity of nanofluid and deduced an expression to compute enrichg (i e

general solution of heat conduction equation in the structure of spherical coordinates. R oo
quence of nanolayer conductivity and nanoparticle diameter on mixed convective it

numerically and analytically. The influence of nanolayer and nanoparticle size on nano

Math Meth Appl Sci. 2020;1-15. wileyonlinelibrary.com/journal/mma
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Neuroprotective Role of Quercetin on Rotenone-Induced Toxicity
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Abstract

The detrimental impact on the food chain due to the overuse of rotenone is partly responsible for alpha-synuclein (x-syn)
mediated neurotoxicity. It is hypothesized that rotenone overdose leads to cytosolic proteopathy resulting in modulation of
apoptosis and autophagic pathways. The aim of our study is to explore the neuroprotective role of quercetin, a beneficial
polyphenol against rotenone-induced neurotoxicity in dopaminergic human SH-SYS5Y cell lines. In our study we demon-
strated the correlation of rotenone-induced neurotoxicity through elevation of intracellular reactive oxygen species (ROS)
and imbalance in the mitochondrial membrane potential (MMP). Moreover, the morphological distortion of cell, conden-
sation of nuclei, externalization of the inner phosphatidylserine, cleavage of caspase 3, and Poly ADP Ribose Polymerase
(PARP) confirmed apoptosis. However, all these lethal effects were ameliorated by treatment of quercetin to the cells. On
the other hand rotenone has a strong effect on autophagy which is a regulated degrading and recycling cellular process to
remove dysfunctional proteins. Indeed, rotenone-mediated autophagy resulted in the enhancement of autophagosome-bound
microtubule-associated protein light chain-3 (LC3-II) expression. Furthermore, excess accumulation of acidic vesicles was
detected in presence of rotenone. Lysosome associated membrane protein (LAMP-2A) is yet another crucial protein that
recruits overexpressed or misfolded proteins into the lumen of lysosome to trigger autophagy. In all cases the impact of
rotenone on the cells acquired significant protection through quercetin treatment. In the present work we therefore opine the
prospects of quercetin as a therapeutic candidate against neurotoxicity.

Keywords a-Syn - Rotenone - Neurotoxicity - Quercetin - Apoptosis - Autophagy

Introduction

Parkinson’s disease (PD) is the second most common neu-
rodegenerative disorders caused due to loss of dopaminer-
gic neuron at substantia nigra in the mid brain [1]. Classi-
cal symptoms of PD are muscular stiffness, bradykinesia,
tremor, imbalance in body posture, and amnesia. Progres-
sively, the detrimental effects of PD enhances with age.
Expression level of various human genes is misregulated
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by environmental pollutants like pesticides which gradually
lead to development of neurodegenerative disorders such as
PD and Alzheimer’s disease (AD) [2]. Uncontrolled appli-
cation of pesticides, e.g. rotenone in the agriculture fields
eventually reaches human body through several trophic lay-
ers of food chain [3]. Rotenone has shown much impact in
stimulating aggregation, misfolding and overexpression of
various neuronal protein(s) viz. alpha-synuclein (a-syn), and
aggregated tau at the cellular levels, resulting in the gradual
formation of Lewy body, a neuropathological hallmark event
of PD [4, 5]. Rotenone induces oxidative stress, accumula-
tion of nonfunctional proteins, impairment in mitochondrial
health, and imbalance in chaperone-mediated autophagic
pathway within the neuronal cytoplasm. As molecular
mechanism of such diceacec hac remained nnknown the
regimen of exact me
be explored. L-3,4-D
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On the analytic representation of Newtonian systems
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Abstract. We show that the theory of self-adjoint differential equations can be used to provide a satisfactory
solution of the inverse variational problem in classical mechanics. A Newtonian equation, when transformed to the
self-adjoint form, allows one to find an appropriate Lagrangian representation (direct analytic representation) for
it. On the other hand, the same Newtonian equation in conjunction with its adjoint provides a basis to construct a
different Lagrangian representation (indirect analytic representation) for the system. We obtain the time-dependent
Lagrangian of the damped harmonic oscillator from the self-adjoint form of the equation of motion and at the
same time identify the adjoint of the equation with the so-called Bateman image equation with a view to construct
a time-independent indirect Lagrangian representation. We provide a number of case studies to demonstrate the
usefulness of the approach derived by us. We also present similar results for a number of nonlinear differential
equations by using an integral representation of the Lagrangian function and make some useful comments.

Keywords. Calculus of variation; inverse problem; Lagrangians; linear and nonlinear systems.

PACS Nos  45.05.-+x; 02.30.Zz; 02.03.Hq

1. Introduction

In point mechanics the term ‘analytic representation’
refers to the description of Newtonian systems by means
of Lagrangians [1]. Understandably, to find the ana-
Iytic representation of a mechanical system one begins
with the equation of motion and then constructs a
Lagrangian function by using a strict mathematical pro-
cedure discovered by Helmholtz [2,3]. In the calculus of
variation, this is the so-called inverse variational prob-
lem which is more complicated than the usual direct
problem where one first assigns a Lagrangian function
using phenomenological consideration and then com-
putes the equation of motion using the Euler-Lagrange
equation [4]. However, there are two types of analytic
representations, namely, the direct and indirect ones. We
can introduce the basic concepts of direct and indirect
analytic representations by using a system of two uncou-
pled harmonic oscillators with equations of motion

G(1) + o?q(t) =0 (1)
and
§(t) + w?y(t) = 0. 2)

Published online: 21 September 2020

It is straightforward to verify that the system of eqs (1)
and (2) can be analytically represented either by the
Lagrangian

1 2
Lo =30 +50) - %(qzm R )
or by the Lagrangian
Li =¢)y(t) — o*q@)y(2). (4)

Here overdots denote differentiation with respect to
time ¢. The function L, refers to a Lagangian that
gives direct analytic representation of the system pre-
sumably because it yields the equation of motion for
q(t) (y(¢)) via the Euler-Lagrange equation written
in terms of g(¢) (y(¢)). On the other hand, L; yields
the equation of motion for g (¢) (y(¢)) via the Euler—
Lagrange equation written.in termec of v\ (a())_Thic
is why the representatic:
is called indirect analy —
example indicates that Bichannagar Collsge
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ABSTRACT

The present study was conducted to isolate and examine the different parasitic helminths, their distribution and
prevalence in stomach and intestine of adult Black Bengal Goat during six months’ time interval of the year
2017-2018. Goat organs were collected from Garfa urban local market of Kolkata and after parasitological
study, they were mainly found to be infested with cestodes and nematodes. The most prevalent parasites were
Choanotaenia sp., Trichuris sp., Ostertagia sp., Stromgyloides sp., Dictvocaulus sp., Haemonchus sp.,
Trichostrongylus sp. The seasonal study revealed the maximum parasitic prevalence during pre and post winter
season. The month November and April of a particular period studied exhibits most parasitic abundance and
prevalence in relation to mixed infection. Histopathological study of the infected tissue revealed cellular
damage, infiltration and disintegration.

Keywords: Helminth; infection; goat.
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EVALUATION OF ACUTE TOXICTIY STUDIES ON COPPER-INDUCED OXIDATIVE STRESS IN
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ABSTRACT

Copper has been assigned to be a heavy metal which occurs most abundantly in agricultural soils owing to its large-scale
use in metal industry as-well-as in agriculture as fungicides. Mitotic index, rate and categories of anatelophase
chromosome aberrations, as well as the frequency and types of metaphase disturbances were scored in root tip meristems
of Lathyrus sativus L (variety Ratan) after seed exposure to copper, provided as copper acetate at six concentrations (10,
8,6,4,2,and 1 ppm) respectively. Except the 1 and 2 ppm concentration, all the other concentrations of copper acetate
brought forth mito-depressive action. The copper genotoxicity is expressed in the increased levels and rates of
chromosome aberrations in mitotic ana-telophase stages including chromosome bridges, laggards and complex
aberrations are the most numerous, although multipolarity, fragments and micronuclei are present, but with lower
frequency in lower treatments. Metaphases with chromosomes expulsed from equatorial plate are numerically
preponderant, followed by C-metaphases. At higher doses (6 ppm onwards) copper exhibited micronucleoli formation
and nucleolar disintegration i.e., micronucleoli formation in germinating root tip cells which augmented the fact that
although a essential micronutrient, but above suboptimal concentration copper stands out as potential cyto-nuclear
poison for plant life which is also proved by inhibition of seed germination percentages, root length inhibition, reduction
in total soluble protein and disruption of root metabolic activity by inhibition of dehydrogenase activity. These
observations constitute a signal about the risks of the widespread and increasing presence of copper in ecosphere and
could be considered for a high throughput evaluation of copper and its effects on other organisms, even on human health,
due to large use of copper compounds, inclusively as pesticides and fungicides.

Keywords: Grass pea, Seed germination, Aneugenic effects, Clastogenic action, Genotoxicity, Soluble protein, ROS,

Biomarker

1. INTRODUCTION
In the twenty first century high anthropogenic activity

ecosystem from its use in industry and agriculture as

fungicide, algaecide, or bactericides in different

[1] brings about large scale heavy metal pollution which
pollutes the biosphere in a multidimensional propensity.
According to Kabata-Pendias [2] among the most toxic
heavy metals reported so far for both higher plants and
micro organisms; Copper (Cu), although an essential
metal for nutrition, has been an heavy metal evokes a
threat for biological world above suboptimal concen-
trations. As like other bivalent metal cations, excess

2 . . . .
amount Cu’ comes in agrlcultural soils and in

countries [3]. Copper has been assigned to be an
essential micronutrient for plant growth and has found
to impart important role in metabolic systems plants in
addition to protein and carbohydrate metabolism,
detoxification of free_radicalse  cell wall lionification
photosynthesis, respir;
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Amidation and Intramolecular Aza-Michael Reaction:
One-Pot Synthetic Strategy of Isoindolinones

Sk Asraf Ali,”* " Anirban Bera,”’ Mijanur Rahaman Molla,*®" and Shubhankar Samanta*™

Herein, we report one-pot Cu(l) catalyzed open flask synthetic
strategy of 3-substituted N-pyridinyl isoindolinones from alkyl
(E)-3-(2-formylphenyl)acrylate by oxidative amidation and intra-
molecular aza-Michael reaction using cheap air stable Cu(l)
single catalyst. We have also established a synthetic route of N-
aryl substituted isoindolinones with acid-amine coupling reac-
tion of (E)-2-(3-alkoxy-3-oxoprop-1-en-1-yl)benzoic acid fol-
lowed by aza-Michael reactions. Unexpected synthetic route of
N-(1H-inden-1-yl)pyridin-2-amine derivatives have been docu-
mented from the same precursors using Cu(l) catalyst.

Introduction

The isoindolinone scaffold is widely spread in nature as it exists
in various biologically active compounds and many of the
pharmaceutically relevant compounds (Figure 1) As for
instance Pazinaclone plays the role of agonist at the binding
site of human GABA-A receptor and displays excellent
anxiolytic and sedative activities.? Pagoclone is used as
anxiolytic agent and it is commonly known as sleeping drug,
zopiclone.”? Nuevamine is one of the naturally occurring
isoindolinone alkaloid which exhibits potential biological
properties such as antitumoral, anti-inflammatory and
antimicrobial.”? There are many more natural isoindolinone
derivatives which were used as sedative and arrhythmias
drug.”! So, the isoindolinone core or in particular 3-substituted
analogues is observed to play as a key molecule for the
synthesis of various natural products and biologically active
compounds.” Hence, several synthetic methodologies associ-
ated with 3-substitued isoindolinones have been found in the
literature report where amidation followed by cyclization is
observed to be the crucial step.”

In organic transformation amidation reactions are used as
an important tool for the generation of various lactams,
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peptides and pharmaceutically pertinent compounds.® The
amide bond generally forms by the coupling reaction with
carboxylic acid and amine partners. But it is explained in many
literature that amide formation in alcohols,”*® aldehydes,*" «,
B-unsaturated ketones,®® and alkynes,®™™ through oxidative
amidation. Intramolecular amidation reaction took an impor-
tant role for the preparation of bio-active isoindolinone
derivatives via the consecutive reaction with aldehyde-
ester/"®9 carboxylic acid-halide/"*¢ aldehyde-cyanide*
and amine partner"™ More specifically, 3-substituted N-
pyridinyl/N-aryl isoindolinones have been prepared via either
multi-steps process or one-pot protocol. Recently, Wu and co-
workers developed Pd-catalyzed C—H carbonylation of benzyl-
amines to form 3-substituted isoindolinone derivatives in
presence of TFBen (Benzene-1,3,5-triyl Triformate) as CO
source.” In very recent literature by Zang etal. and Verma
et al. they synthesized N-pridinyl isoindolinones in two inde-
pendent approaches."? Both the groups used 4" row transition
metal Rh and Ru along with the supportive additive Cu (ll) for
the amidation, C—H activation and aza-Michael reaction. It was
significant to note that more than one additive are used here
to make the reaction successful and get good yield. The
presence of more additive is harmful to our environment as
well as it has higher probability to get side products. It is also
difficult to find out the exact pathway of organic trans-
formations. Despite having impressive advances, the use of
expensive rhodium/ruthenium metal required inert atmosphere
for oxidative amidation. To avoid the complex condition by
using of double metal [Ru and Cu(ll)] and pre-preparation of
amide functionality herein we report one-pot Cu(l) catalyzed
open air synthetic strategy of 3-substituted N-pyridinyl iso-
indolinones from alkyl (E)-3-(2-formylphenyl)acrylate 1 via
oxidative amidation and intramolecular aza-Michael reaction
(Scheme 1). We have also established a synthetic route of N-
aryl substituted isoindolinones with acid-amine coupling reac-
tion of 2 followed by aza-Michael reactions. In continuation of
defunctionalisation strategy,*® we have also demonstrated
accidental synthetic route of N-(1H-inden-1-yl)pyridin-2-amine
derivatives from the same substrate 1 using Cu(l) catalyst.

Result and discussion
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In general, paramagnetic ions serve as fluorescence quencher. Very few fluorogens are known who could enhance
emission on binding with paramagnetic transition metal ions. In this work, a novel (3-methoxy-7-pyridin-2-yl-5,
6, 8, 13-tetrahydro-7H-8, 13a-diaza-benzo [f]lnaphtho [2,1-a]azulen-14-yl)-acetic acid methyl ester (HPBD) is
characterized by spectroscopic techniques who selectively senses Cu?" ions with the ‘turn-on’ fluorescence
enhancement at 463 nm over 25 metal ions. Limit of detection is as low as 35.58 nM (EPA recommended

tolerance limit, 20 pM) in buffered (HEPES, pH, 7.4) acetonitrile (MeCN)/H20 (v/v, 19:1) medium. The 1:1
composition of [Cu-PBD]™ complex is supported by fluorometric Job's plot, mass spectra and Bensei-Hildebrand
plot (association constant K, = 5.2 x 10* M~1). It is further studied to monitor Cu*" ions in Hep G2 cells by

fluorescence microscope.

1. Introduction

About one-third of 92 naturally occurring elements involve in the
origination, growth and survivability of human life. The biologically
important cations monitor the physiological process, including oxygen
transport, cellular energy generation and signal transduction [1].
Amongst them, Cu®" serves as a catalyst in many enzymatic reactions in
life involving tyrosinase, superoxide dismutase, cytochrome c oxidase
etc. [2-5]. Meanwhile, the widespread use of Cu®* ions display metal
toxicity and it is a causative factor for few severe neuromotor degener-
ative diseases such as Wilson diseases, Menkes Alzheimer's disease and
Indian childhood cirrhosis (ICC) [6-10]. Maximum possible limit of
tolerance of copper in drinking water as proposed by EPA (Environ-
mental Protection Agency) is 1.3 ppm (~20 pM) [11].

Trace detection of Cu?" ions involve the high-tech procedures like,
AAS, ICP-AES, ICP-MS, voltammetry and electrochemistry [12-16].
Some of these are very costly and involve high salaried expert operators
and also follow time-consuming sample preparation steps. Hence, the
construction of low cost Spectrophotometric but equally sophisticated
process is very urgent. Absorption and Fluorescent spectrophotometers

are readily available; while fluorescence spectroscopy is 10* times more
sensitive, selective and specific than absorption process. Use of fluor-
ogens for detecting transition metal ions are of highly significance for
biological and environmental applications [17-22]. The 3d transition
metal ions (TM) mainly act as fluorescence quenchers due to their
paramagnetic properties [23-26]. Most of the sensors go through
nonspecific quenching of emission on binding/colliding with TM cations,
such as Cu®>" ions [27-32]. A few examples of fluorogenic sensors are
reported who are demonstrating an enhancement of fluorescence on
binding with Cu®" ions [33-39]. In this work, a hitherto unknown pyr-
rolo [1,2-a] [1,4] benzodiazepine derivative (HPBD) is used as an effi-
cient probe for sensing Cu®>* ions in sulfate buffered acetonitrile solution
by enhancement of emission. The formation of the probe-Cu?* complex is
examined by Job's titration and different spectroscopic techniques. The
cell line toxicity of HPBD is examined by MTT assay and the cell sur-
vivability is determined for human lung fibroblast cells, WI38. The effects
of probe and Cu?* on the growth of Hep G2 cells are also examined.

* This article is dedicated to 160th Birth Anniversary Celebration of Acharya P . C. Ray, Father of Indian Chemistry.
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ABSTRACT

The extended structure of the protonated form [H,(L)](CF;SO;), (1) of a new redox-active bis-bidentate nitrogenous

heterocyclic ligand, viz., 3,3'-dipyridin-2-yl[1,1']bi[imidazo[1,5-a]pyridinyl] (L), and its znc(Il) and cadmium(Il)

complexes (2 and 3) have been characterized by single-crystal X-ray diffraction analysis. The structures of 1-3 also

involve anion—7r, M-, CH—T-type noncovalent interactions as well as C

H---anion type non-classical H—bonding

arene”

interactions that play dominant roles in shaping the extended structures of these molecules in the solid state.

Keywords: Zinc (II), Cd (Il) compounds, Multiring nitrogen heterocyclic ligand, Non-covalent interactions.

1. INTRODUCTION

A recently developed branch of supramolecular
chemistry has unveiled novel types of non-covalent
forces between electron deficient aromatic ring and
anion (anion-Tr interaction) as well as between electron
deficient aromatic systems and lone-pair of electrons.
Anions are essential species in biological systems in
which they often play crucial structural and functional
roles [1]. Several electron deficient aromatic moieties
are found to be present in biomolecules. In biological
system anion recognition is of prime importance
since. more than 70% of enzyme substrates and
cofactors are anions [2]. Such interactions have received
much attention in recent years as important strategy in
developing receptors [3a-c,3e,4] and transporters [5]
which are of prime importance for environmental
[3a,6], biological and medicinal applications [3a,3d,4a-
b,7] as well as in catalysis [8].

We have recently synthesized [9,10] a T-electron-
deficient N-heterocyclic compound, viz., 3,3'-dipyridin
2-yl[1,1']bi[imidazo[1,5-a] pyridinyl] (L) containing a
pair of biologically relevant [11] imidazo[1,5-a]pyridine
moieties. The ligand L is capable of acting as a bis-
bidentate ligand, and its copper (II) compound (1) offers
a unique example of valence tautomerism in solution
[9]. Herein, we report the non-covalent interactions in
the protonated form of this ligand (1) as well as its

zinc(Ill) (2) and cadmium(Il) (3) helicate complexes.
This unique heteroaromatic ligand with its flexible
backbone as well as electron deficient aromatic rings is
capable of influencing the supramolecular structures of
these helicates (1-3) through a variety of non-covalent
interactions of viz. T-T, anion-T and CH-TC types.

2. SYNTHESES

Compounds 1-3 were prepared as described elsewhere
[9].

[H,(DI(CE,SO,), (1), [Zn, (L);] (C10,),2.25H,0 (2),
[Cdy(L),(H,0)(CIO,),:0.5H,0 (3)

3. RESULTS AND DISCUSSION

3.1. Syntheses

The protocol followed for the synthesis of 1-3 is
summarized in scheme 1. Being electron deficient, the
aromatic rings of the ligand is capable of interacting with
anions and solvent of crystallizations of the complexes
(anion-Tt and =
supramolecula
halves, each e
Bidhannagar College

rings, viz., in
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Several new dioxomolybdenum(VI) complexes containing tridentate ONS donor ligand (H,L) derived from
pyridoxal and S-benzyldithiocarbazate have been synthesized by refluxing MoO;(acac), with Schiff base
ligand and Lewis base (B) (where, B = pyridine, y-picoline, 1-methylimidazole, tetrahydrofuran) in 1:1:1.5
molar proportions in methanol. The complexes having general formula MoO,LB (1-4) are thoroughly
characterized by elemental analyses and various spectroscopic techniques (IR, '"H NMR, UV-Vis and mass
spectra). The structures of the complexes have been optimized by Density Functional Theory (DFT) cal-
culations. The hexa coordinated metal center possesses a distorted octahedral geometry in all the com-
plexes. The redox behavior of the complexes is studied by cyclic voltammetry. The oxo-transfer reactivity
of the MoO,LB complexes with PPh; has also been examined. The interactions of the complexes with
Bovine Serum Albumin (BSA) protein are investigated spectroscopically by absorption, fluorescence titra-
tion and fluorescence life time measurements. The values of the Stern-Volmer constant (Ksy), binding
constant (Ky) and number of binding sites (n) are determined which indicates significant binding with
BSA protein. Fluorescence spectral change also indicates efficient FRET from the protein to ligand and
complexes. Molecular docking studies have also been carried out to understand the binding modes and
interaction patterns of the dioxomolybdenum(VI) complexes with BSA.

© 2021 Elsevier B.V. All rights reserved.

Keywords:
Dioxomolybdenum(VI)
ONS donor ligand
DFT calculations
Protein interaction
Molecular docking

1. Introduction

The chemistry of molybdenum has been widely explored due
to its versatility in several fields. It constitutes the active site of
so many metalloenzymes such as hydroxylase [1], oxotransferases
[2] and nitrogenase [3]. The biochemical role of molybdenum is
based on its ability to facilitate electron exchange and coordinate
with a variety of ligands containing different donor environments
[4]. The useful role of molybdenum is not restricted to biological
systems alone, but it also exhibits catalytic activities in a variety of
chemical reactions like epoxidation of olefins [5], olefin metathe-
sis [6] and ammoxidation of propenes [7]. Oxygen atom transfer
(OAT), in both nature and industry also involves the reduction of

* Corresponding authors.
E-mail addresses: nr_pramanik@yahoo.co.in (N.R.
schakrabarti2014@gmail.com (S. Chakrabarti).

Pramanik),

https://doi.org/10.1016/j.molstruc.2021.130192
0022-2860/© 2021 Elsevier B.V. All rights reserved.

mononuclear Mo(VI) moiety by PPh; towards Mo(IV) complexes
[8].

Pyridoxal [3-hydroxy-5-(hydroxymethyl)-2-methyl pyridine-4-
carbaldehyde] is one of three natural forms of Vitamin B6 and is
present as cofactor in various enzymatic processes [9]. Pyridoxal
and its derivatives also exhibit significant roles in treatment and
the prevention of cancer [10]. The presence of pyridoxal as one of
the building block of the ligand is quite advantageous as it is not
expected to give rise any toxic metabolites and improve the solu-
bility of the final complexes.

Dithiocarbazates and their metal complexes are very much in-
teresting scaffolds and possess anticancer, antibacterial, antifungal
and insecticidal activities [111 The Schiff hace licandc derived from
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Two new isostructural mononuclear dioxomolybdenum(VI) complexes of the formula MoO,X,L [where,
X =Cl (1), Br(2)] have been synthesized with a N—N donor 2-(3-methyl-5-phenyl pyrazol-1-yl) benzthi-
azole ligand (L). The reaction is carried out in open air and the Mo"0>" centre in the precursor molecule,
MoOXsL undergoes spontaneous aerial oxidation, leading to the formation of molybdenum(VI) com-
plexes 1 and 2. The complexes are characterized by a wide range of spectroscopic techniques (IR, UV-
Vis and 'H NMR) and elemental analyses. Crystal structures of the ligand and complexes 1 and 2 have
been determined by single crystal X-ray diffraction which reveal a distorted octahedral geometry around
the molybdenum(VI) centre in both the complexes. The ligand and the complexes build up fascinating
supramolecular assembly via several non-covalent interactions including hydrogen bonding, C—H---mt
and -7 interactions. Further, a detailed study of Hirshfeld surface analysis and fingerprint plots of com-
plexes 1 and 2 are presented for understanding the intermolecular interactions involved in building self-
assembled frameworks. Supportive DFT and TD-DFT calculations have also been carried out.
Electrochemical properties of the complexes have been examined by cyclic voltammetry. Catalytic per-
formance of the synthesized complexes has been evaluated for the oxidation of different olefins in the
presence of hydrogen peroxide.

Keywords:
Dioxomolybdenum(VI)
N—N donor ligand
Crystal structure
Hirshfeld surface analysis
Catalytic activities

© 2021 Elsevier Ltd. All rights reserved.

Benzthiazole nucleus finds its applications in biological activi-
ties viz. anticancer [ 14], antimicrobial [ 15] and fungicidal activities

1. Introduction

Molybdenum chemistry has been mostly investigated in recent
years due to the presence of molybdenum in metalloenzymes i.e.,
nitrogenase [1], hydroxylases [2] and oxotransferases [3]. It also
plays a vital role in many of earth’s biochemical cycle [4-7].
Another important aspect of molybdenum complexes is their effi-
ciencies in the industrial catalytic processes. They show good cat-
alytic performances in some organic transformations such as olefin
metathesis [8], oxidation of alcohols [9], alkanes [10], ammoxida-
tion of propene [11], epoxidation of olefins [12] etc. since molybde-
num possess a large number of accessible oxidation states [13] as
well as coordination numbers.

* Corresponding authors.
E-mail addresses: nr_pramanik@yahoo.co.in (N.R. Pramanik), schakrabar-
ti2014@gmail.com (S. Chakrabarti).

https://doi.org/10.1016/j.poly.2021.115144
0277-5387/© 2021 Elsevier Ltd. All rights reserved.

[16]. Further, substituted pyrazoles also exhibit a promising role as
anticancer [17], insecticidal [18] and effective antibacterial agents
[19]. Metal complexes with specific N—N donor ligands derived
from benzthiazole and 2-pyridyl derivatives have been previously
studied [20,21].

During the previous years, there has been increasing interest in
transition metal complexes containing neutral N—N donor ligands
[22,23]. Despite the great importance of molybdenum complexes
with multidentate ligands, only a few articles have been published
in which molybdenum(VI) complexes are coordinated with neutral
bidentate N—
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Abstract

The present article explores steady, incompressible,
and electrically conducting viscous hybrid-nanofluid
flow through an impermeable slender stretching sheet.
We have opted for water (H,0) as base fluid and two
nanoparticles namely Al,O; and graphene for the
hybrid-nanofluid. The consequence of nonuniform
magnetic field and Hall current is accounted for in the
flow distribution. Zero mass-flux boundary conditions
have been included here. The leading partial differ-
ential equations of the acknowledged model revise to
similarity variables. Next, the subsequent equations are
numerically solved by a shooting scheme based on
The
sequences of boosting flow factors on transport systems

Runge-Kutta fourth-order procedure. con-
are achieved accurately through the requisite figures
and charts. Concentration outlines are dual in nature
when the wall-thickness factor intensifies. The rate of
heat and mass transmit augments with wall-thickness

factor.

KEYWORDS

Hall current, hybrid nanofluid, nanofluid, slendering stretching
sheet, zero nanoparticles flux
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Foodborne disease is one of the major causes of hospitalization and death around
the world. Many advance antimicrobial techniques, food sanitation techniques are present
nowadays but still Foodborne diseases are become more serious day by day. Some traditional
well known antimicrobial methods including chemical treatment, pasteurization, high pressure
processing, and irradiation are some popular techniques to control bacteria causing Foodborne
diseases but they have several drawbacks like high cost, machine and processing equipment
damage, damage nutritive value and organoleptic properties of foods and more importantly
adverse effect on health. In this situation most promising and safe technique is biocontrol
method. The interest for natural antimicrobial agent has exhibited due to consumer awareness
towards the use of chemical based pathogen control methods or preservatives in food processing
sectors. Use of bacteriophage is one of the most useful and promising natural biocontrol methods
that targets specific strains of bacteria and kill the specific bacterial cell (or inhibit bacterial cell
count). Bacteriophages can control foodborne disease outbreaks and ensure food safety by four
different stages including therapy, biocontrol, biosanitation, and preservation. Bacteriophages
are easily available in the environment and can be used safely in various foods ranging from
fresh fruits, perishable animal product, and vegetables to ready-to-eat food products for bacterial
decontamination. Approved commercial bacteriophages are also available to ensure food safety.
bacteriophage biocontrol is recently recognized as an alternative method to reducing pathogenic
bacteria from foods naturally and secure food safety. This review work is a brief overview of
current bacteriophage related work in the field of foodborne diseases and food safety.

Keywords : Biological preservation , Bacteriophages , Food born disease & Biocontrol.

Consumption of contaminated food
stuffs during any step of pre harvest, post harvest,

the most prevalent public health problem globally.
Bacteria contributes two third of food borne

storage, delivery and consumption process cause
food-borne diseases. Wide range of pathogenic
microorganisms like virus (4%), bacteria (66%),
fungi, parasites (4%) and microorganism derived
toxins and some harmful chemicals (26%)
are some main causes of food borne diseases.
Currently bacteria causing foodborne disease is

disease including 250 types of different diseases.
31 pathogens have been detected that resulting
foodborne diseases, but among them some bacterial
pathogens like Salmonella species, Staphylococcus
aureus, Listeria monocytogenes,
Campylobacter species, Escherichia coli are most
common. Animal food products including meat,

This is an
Published by Oriental Scientific Publishing Company © 2021
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ABSTRACT

Mollusc represents a vital component of freshwater ecosystem of our country. Bellamya bengalensis is an edible
viviparous gastropod constitutes a traditional food item of human, poultry and fish. It demands a special
importance in ecology, ethnomedicine and economy. Natural habitat of B. bengalensis is under ecological risk
due to indiscriminate and unrestricted use of a synthetic pyrethroid pesticide fenvalerate by Indian farmers.
Mollusc in general, depends on hemocytes in elicitation of immunological responses including production of
cytotoxic agents like superoxide anion and nitric oxide against environmental xenobiotics and pathogen. Present
study is aimed to assess cytotoxic response with superoxide anion and nitric oxide generation in hemocytes of
juvenile specimens of B. bengalensis to examine any immune alteration of the edible species.. Present study
would provide an important information base of immunotoxicity of fenvalerate in juvenile specimens of B.
bengalensis, which can be utilized in formulating a sustainable strategy of conservation and culture of aquatic
mollusc in their natural habitat for human consumption.

Keywords: Pesticide; mollusc; hemocyte; superoxide anion generation; nitric oxide.
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Abstract Channa punctatus is a common fresh water fish in India and regularly consumed because of its high
nutritional value. Heavy metals are common pollutants of the aquatic environment because of their persistent and
tendency to concentrate in aquatic organisms. This freshwater fish is continuously exposed to arsenic toxicity as this
metalloid enters the body through gills and arsenic contaminated food. Fresh water murrel, C. punctatus were
exposed to different sub-lethal concentrations of sodium arsenite for varied span of time in controlled laboratory
condition to assess the impact of metalloid toxicity on marker enzymes in gill. Arsenic-induced stress can
specifically achieved in fish through elevated level of reactive oxygen species which is responsible for biochemical,
cell metabolism and physiological activities. Arsenic induced changes in Acid phosphatase and Alkaline
phosphatase activity in gill of freshwater murrel after one week of exposure. Results revealed reduction of
Superoxide dismutase and Glutathione-S-transferase activity after 7 days of exposure in sub lethal concentration of
sodium arsenite in gill. Result revealed that enzyme assays determination is relevant tool to monitor stress in
freshwater ecosystem. The present study is also indicative of immune alteration in C. punctatus that may lead to
decline population size in its natural habitat.

Keywords: Arsenic, Channa punctatus, SOA, ACP, ALP, SOD, GST
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1. Introduction

Channa punctatus is one of the most important fish
species of Indian flood plains [1] and has a great demand
in market because of its high nutritional value. Heavy
metals are common pollutants of the aquatic environment
because of their persistent and tendency to concentrate
in aquatic organisms [2]. Arsenic, a sulphydryl reactive
metalloid is one of the most important and concerned
global environment toxicant widely spread in the aquatic
environment as a result of both geogenic processes and
anthropogenic disturbances [3]. Due to adverse effects on
human health, the contamination of aquatic ecosystems
with arsenic (As) has been receiving worldwide attention.
In aquatic environments several species of microorganism
make arsenic biologically available to organisms including
fish [4]. Fish appear to be particularly susceptible to
arsenic toxicity as they are continually exposed to it
through gills and intake of arsenic contaminated food
[5]. Enzymes are biochemical macromolecules that
control metabolic process of organisms, thus a slight
variation in enzyme activities would affect the organism
by disturbing its metabolism [6]. Acid phosphatase

and Alkaline phosphatase was estimated as a
representative of metabolic modulation at the backdrop of
metalloid toxicity. Several reactive oxygen species occur
as a result of normal oxygen metabolism, but can be
produced in large quantities during toxicant-induced
interactions, leading to oxidative stress. The extent, to
which such biological damage occurs, depends on the
effectiveness of antioxidant defenses and detoxification
mechanism to remove reactive oxygen species [3]. Thus,
oxyradical production ultimately poses a threat to the
fitness and health of organisms. In this present study,
superoxide anion radical was estimated as a representative
of reactive oxygen species. Superoxide dismutase
and Glutathione-S-transferase  represent the main
enzymatic defenses against reactive oxygen species. For
the study of xenobiotic induced impairment in relation to
biochemical adaptive response, activities of metabolic
enzymes like Acid phosphatase and Alkaline phosphatase,

antioxidant enzymes like Superoxide dismutase and
detoxification enzyme like Glutathinne-S-transferase was

quantified in gill o]
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A study on the seasonal fluctuation of water quality
parameters and Ichthyofaunal diversity in
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ABSTRACT

Fish diversity and their correlation with seasonal fluctuation of water quality parameters of Mathura Beel
was studied during the period 2015-16 to 2017-18. 39 species of fish belonging to 18 families under 8 orders
were recorded from this floodplain wetland of North 24 Parganas district of West Bengal. The most dominant
family was Cyprinidae with 13 species. The beel is alkaline in nature as the pH varies 7.7-10.5. The dissolved
oxygen content is good. In this beel, Shannon-Weaver species diversity index (H’) has positive correlation
with Free CO,, DO, alkalinity and hardness whereas negative correlation with temperature, pH and BOD.
Margalef’s Species richness index (D) has positive correlation with temperature, pH and BOD while has
negative correlation with Free CO,, DO, alkalinity and hardness. Pielou’s Species evenness index (/') has
positive correlation with Free CO,, alkalinity, hardness and BOD whereas negative correlation with
temperature, pH and DO. The overall ecological health of the beel was suitable for aquaculture.

Key words : Floodplain wetlands, Beels, Physicochemical parameters, Fish, Diversity indices

Introduction

Floodplain wetlands are formed from main stream
of river when river meanders are cuts due to erosion
and siltation of river banks. Some floodplain lakes
are permanently cut offs from the river and forms
closed ecosystem and others remains seasonally
connected with river. These wetlands or lakes are
known as beels or baurs or ox-bow lakes. (Jhingran
and Jha, 1988). These beels houses many aquacul-
ture industries in India particularly eastern part of

the country and act as important source of inland
fisheries also (Mondal and Kaviraj, 2009).

West Bengal, a state of eastern India, has more
than 150 floodplain wetlands which covers almost
42,000 ha, constitutes 22% of state’s total freshwater
area (ICAR, 2006). These beels functions vitally in
waste water treatment, water storage, ground water
recharge and controlling flood. Not only that, beels
acts as natural habitats of many common and rare
fish species also. The diversity of fish and their oc-
currence in such typgmda’ R )
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INHIBITION OF AMYLOID BETA FIBRILIZATION BY SMALL ORGANIC MOLECULES: AN
IMPLICATION TO THERAPEUTIC ROUTE OF ALZHEIMER'’S DISEASE
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ABSTRACT

The exact reason of Alzheimer’s disease is still not understood but deposition of extracellular plaques formed by the

aggregation of amyloid B peptide and intracellular accumulation of neuro fibril tangles (NFT) formed by phosphorylated

tau protein are the two hall marks of Alzheimer’s disease. Therapeutic route to Alzheimer’s disease is still unknown.

Studies with natural products, short peptides and synthetic organic molecules have identified a pool of small organic

molecules with aggregation inhibitory activity. These molecules can be considered as lead compounds in the drug

discovery of Alzheimer’s disease.

Keywords: Amyloid 3 protein, Aggregation, Alzheimer ’s disease, Small organic molecule.

1. INTRODUCTION

Neurodegenerative diseases significantly affect the quality
of life of elderly people across the globe. Alzheimer’s
Disease (AD) and Parkinson’s disease are the most
common among the neurodegenerative diseases [1]. Loss
of memory is the most prominent symptom of
Alzheimer’s disease. Degeneration of brain neurons
causes gradual loss of movement, breathing, talking in
AD patients [2]. Protein misfolding is the main reason of
Alzheimer’s disease. AD patients suffer from damage of
brain cell neurons due to formation of extracellular
plaques by aggregation of amyloid B protein and
intracellular accumulation of neurofibril tangles (NFT) by
tau protein [3, 4]. Prevalence of Alzheimer’s disease has
inspired scientific community of whole world to find
therapeutic route to but till now very few medicines are
available ~ which  can only treat the disease
symptomatically and provide limited benefit. In this
context, it is very much important to find ways to inhibit
the aggregation process of amyloid beta and tau protein
which can stop or postpone Alzheimer’s disease. Many
studies are taking place all over the world in which
natural products, synthetically accessible small molecules
and also peptides are being used as potential amyloid [3
inhibitors [5-9]. This article aims to review the in vitro
and in vivo studies with small and simple organic
molecules which show ability to suppress or postponed

Journal of Advanced Scientific Research, 2021; 12 (3): Aug-2

fibrillation process of amyloid B protein and thus can be
very important in the path of drug discovery of
Alzheimer’s disease.

2. PROTEIN MISFOLDING

Proteins are workhorse of the living cell. They act as
enzymes, hormones, neurotransmitters, nutrient storage,
antibodies and many more to regulate the life of a living
cell [10]. Proteins have marvelous versatility in their
structure and keen specificity in their function. Structure
and function of protein molecules are crucially related
[11]. Specific function of protein molecules is completely
governed by its correctly folded native structure. Most
protein fold in the posttranslational period [12]. Protein
disulfide isomerase (PDI) and peptidyl-prolyl cis-trans
isomerase (PPI) have important role in the protein
folding phenomenon [13, 14]. Chaperons assist
significantly in correct folding of proteins. Chaperons can
rescue incorrectly folded proteins to proper route of
folding [15]. Beside chaperon, cell has its own quality

control mechanism which discriminates between
correctly folded and
degrades the misfold
17]. In spite of th A
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SIGNAL RESPONSE BETWEEN NITRIC OXIDE SYNTHASE AND METALLOTHIONEIN IN CHROMIUM
AND LEAD TREATED BACTERIA ISOLATED FROM COAL MINE AREA
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ABSTRACT

In the study an attempt was made to reveal signal cross talk between metallothionein (MT) and Nitric Oxide Synthase
(NOS) in the bacteria isolated from soil of Raniganj Coal mine area after treatment of bacteria with Chromium (Cr) and
Lead (Pb). Cr(VI) reducing ability of the bacteria and hence its metal remediation was studied by the Chromate reductase
activity of the bacteria. Lead bioremediation was assayed by the Atomic absorption spectroscopy (AAS) after treatment of
bacteria with Pb(Il). MT was extracted from bacteria isolated from coal mine area. Induction of protein like MT having
molecular weight 14 kD occurs in isolated bacteria upon treatment with heavy metals like Cr(VI) and Pb(Il) as evidenced
from SDS PAGE. The thiol content in metal treated bacteria increased in comparison with the control (metal untreated
bacteria). Metals induce NOS activity when it is compared to the control. NOS binds transition metals and demonstrates
increment in expression of NOS activity in presence of metals like Cr(VI) and Pb(Il). In this study, the effects of these
heavy metals on the activity of NOS and the effects of NOS on the thiol content of proteins have been discussed. The
mechanism of action of xenobiotics like Pb and trace metals like Cr are to some extent different in terms of thiol content
and NOS activity. A hypothesis regarding the relationship between MT and NOS has been proposed here. Bacteria where
MT synthesis is regulated by NOS can be used in sites contaminated with higher concentrations of heavy metals.

Keywords: Metallothionein, Lead, Chromium, bacteria, Nitric oxide synthase.

1. INTRODUCTION

drawbacks, namely, high cost, low efficiency, and

Cr(VI) is harmful for the living system whereas Cr(III) is
not, instead it acts as an essential micronutrient in
humans. Isolation of chromium reducing bacteria which
are Cr(VI) resistant can be used for environmental
clean-up and bioremediation of heavy metals
contaminated industrial wastes by evaluating their
Cr(VI) reducing ability to Cr(Ill) through chromate
reductase assay. In the present study, the effect of
Chromium on bacteria isolated from the coal mine area
is observed and its chromate reductase activity and thus
its metal remediation capacity are ascertained [1].

Chromium toxicity is one of the major causes of
environmental pollution emanating from tannery
effluents. The Cr(IIl) species predominantly existing as
hydroxides, oxides, or sulphates, are less water soluble,
mobile (100 times less toxic), and (1,000 times less)
mutagenic. Chemical reduction and precipitation,
adsorption on activated carbon, ion exchange, and
reverse osmosis, in a basic medium are the principal
techniques for recovering or removing Cr(VI), from
wastewater. However, these methods have certain

generation of toxic sludge or other wastes that require
disposal and imply operational complexity [2,3].
Bioremediation of Cr(VI) by bacteria is an eco-friendly
approach.

Lead is a ubiquitous toxic metal which have mutagenic,
carcinogenic, genotoxic, anthropogenic, and phytotoxic
effects [4]. Lead is a xenobiotic heavy metal present as a
pollutant in the environment which must be
remediated. The use of fossil fuels including past use of
leaded gasoline, some types of industrial facilities, and
past use of lead-based paint in homes are the sources of
lead exposure. Pb(Il) can be also bioremediated by
bacteria.

The defining feature of a nitric oxide synthase (NOS) is
a heme and pterin-binding oxygenase domain, and
enzymes that possess this domain are found in animals
and bacteria. Recent pi s 0
of bacterially derived
protection from vario

oipal
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EFFECT OF CADMIUM AND ZINC HEAVY METALS ON THE SOIL BACTERIA ISOLATED
FROM COAL MINE REGION
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ABSTRACT

Study of growth pattern of isolated soil bacteria from Raniganj coal mine area shows an unusual increase in growth rate of
the isolated bacteria when treated with heavy metal stress in the culture media. The metals used were Cadmium (Cd)
and Zinc (Zn). Utilization of metal ions by the bacterial cells was studied by detection of leftover metal in the culture
medium after optimal growth, by Dithizone method and surface adsorption of metal ions on bacterial cell by FTIR
technique. The amount of total thiol and non-protein thiol of the bacterial culture was assayed for the presence of thiol
containing protein like Metallothionein. Metallothionein production was also studied using SDS-PAGE and Western blot
technique to find if the cells were stressed in the presence of increasing concentration of Zn”" and Cd*". Metallothioneins
(MTs) are proteins rich in cysteine residues having low molecular weight. They perform different functions like
scavenging of free radicals, involvement in maintaining metal balance, regulation of metabolic activities and protective
role against damage caused by heavy metals. Metallothioneins can be correlated with heavy metal contamination of an

environment and thus may be considered as bio-marker for environmental pollution.

Keywords: Cadmium, Zinc, Dithizone, Bacteria, Metallothionein.

1. INTRODUCTION

Persistence of heavy metals having toxicity in

withstand metal stress. Such metal resistant

microorganisms ~ can show strong bioremediation

biogeochemical cycle largely depends on microbes.
Microbes also help to remove contamination of toxic
heavy metals. Metals possessing atomic density greater
than 4000 Kg/ m’ are known as heavy metals [1]. At
high concentration, Zinc, Nickel, Copper, Cobalt and
Manganese have toxic effect on human health and
different organisms [2]. On the other hand, Cadmium,
Mercury, Lead etc. do not have any biological role and
are harmful to the organisms even at minute
concentration [3]. The existence of heavy metals occurs
both in bioavailable and non-bioavailable forms.
Mobility of heavy metals depends on the metallic
element precipitating as positively charged ions as well
as the one, which constitute negatively charged part of
salt. Detrimental effects are observed on the
environmental microbes when the concentration of
heavy metals exceeds threshold levels. Otherwise,
microorganisms might develop higher resistance against
toxic heavy metals when they are exposed to the
increased concentrations of these metals [4-6].
Additionally, various means have been developed by the
microorganisms dwelling in metal polluted soils to

capacity. To survive in the metal stressed conditions,
bacteria have devised various pathways to resist the
intake of heavy metal ions. The pathways adopted for
withstanding the heavy metals are accumulation and
complexation of the metal ions inside the cell, reduction
of the heavy metal ions to a less toxic state [6,7,8] and
metal ions efflux outside the cell. Reports already exists
on the different metal-resistant bacteria. Isolation of
bacteria was done from contaminated sediments, soils,
and waters.

Margoshes and Valee discovered Metallothioneins in
1957 as newly invented proteins isolated from the tissue
[9] of a horse renal cortex. These proteins possess high
degree of homd! " B — Nl
proteins are exp

express similar j clpaf’

(from 5 to 14 kI sz‘%::‘f’}f‘gﬁ’m_ o
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ARTICLE INFO ABSTRACT

Keywords: Suppression of genomic instability is the key to prevent tumor development. PTEN is a unique tumor suppressor
PTEN P°SF translational modification protein having both lipid and protein phosphatase activities. Interestingly though it is a cytoplasmic protein, but
DNA repair a significant pool of PTEN can also be localized in nucleus. The function of cytoplasmic PTEN is well defined and
Replication stress . Loa . . . . . . . .

Chromatin extensively studied in various literatures focusing mainly on the negative regulation of oncogenic PI-3Kinase-

AKT pathway but functional regulation of nuclear PTEN is less defined and therefore it is a fascinating subject
of research in cancer biology. Post-translation modulation of PTEN such as phosphorylation, sumorylation,
acetylation and methylation also regulates its cellular localization, protein-protein association and catalytic
function. Loss or mutation in PTEN is associated with the development of tumors in various tissues from the brain
to prostate. Here we have summarized the role of nuclear PTEN and its epigenetic modulation in various DNA
metabolic pathways, for example, DNA damage response, DNA repair, DNA replication, DNA segregation etc.
Further, pathways involved in nuclear PTEN degradation are also discussed. Additionally, we also emphasize

probable potential targets associated with PTEN pathway for chemotherapeutic purpose.

1. Introduction

Phosphatase and Tensin homolog deleted on chromosome ten
(PTEN) is a unique and bona fide tumor suppressor protein that pos-
sesses both lipid and protein phosphatase activity. This protein has been
identified simultaneously by two research groups in the year 1997 as
tumor suppressor genes located at chromosome 10923 in glioblastoma
and prostate cancer cell lines [1,2]. Soon after its discovery, it has been
found that the frequency of monoallelic mutations at this locus has been
estimated at 50 %-80 % in sporadic endometrial carcinoma, and at 30
%-50 % in breast, colon, and lung carcinoma. Accumulation of PTEN
germline mutations develops in a group of autosomal dominant syn-
dromes characterized by various developmental disorder, neurological
deficits, multiple hamartomas, and an increased risk of breast, thyroid,
and endometrial cancers which are collectively referred to as the PTEN
hamartoma tumor syndromes (PHTS), that includes Cowden syndrome,
Lhermitte-Duclos disease, Bannayan-Riley-Ruvalcaba syndrome and
Proteus and Proteus-like syndromes [3]. The latest list of COSMIC cancer
database includes more than 2700 mutations in PTEN in 28 different
tumor types, and the cBio portal of The Cancer Genome Atlas (TCGA)
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lists 1120 mutations in 27 tumor types. Considering the vast mutational
diversity of PTEN in different tumor specimens, it is essential to un-
derstand the functional regulation of PTEN in cancer.

The crystal structure of PTEN (403 amino acid) revealed that it is a
multi domain protein: N terminal phosphatase domain, the C2 domain
and the C-terminal tail. C2 domain as well as 6 to 15 amino acid residues
of N-terminus are involved in membrane localization through interac-
tion with phospholipid PIP3 [3-5]. The C-terminal tail contains a
number of phosphorylation sites at Serine 370, Serine 380, Threonine
382, Threonine 383, and Serine 385 residues. Interestingly phosphory-
lation of Ser 380, Thr 382, Thr 383 residues (collectively named STT
motif) but not Ser 370 or Ser 385, increases the stability of PTEN and at
the same time decreases its phosphatase activity [6]. It has been sug-
gested that mutations or dephosphorylation of this STT cluster unwraps
the protein conformation, making it less stable, but increases its phos-
phatase activity [6,7]. Thus STT motif of PTEN regulates its catalytic
activity as well as its stability. Apart from C terminal phosphorylation
sites, there are also multiple phosphorylation, sumorylation, acetylation
and methylation sites which are important for PTEN nuclear functions
(See Fig. 1 and Table 1). PTEN specifically dephosphorylates the D3
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1 | INTRODUCTION

Clinical trial is a research study involving treatments and patients to find the treatments for future recommendation.
Involvement of human patients forces this study to maintain ethics. Consequently, a double-blinded clinical trial always
tries to maintain a balance between “individual ethics™ and “collective ethics” (Rosenberger & Lachin, 2016), where “indi-
vidual ethics™ demands assignment of maximum number of patients to the eventually best performing treatment(s) and
“collective ethics” urges for maximization of statistical precision. Complete randomization (CR), blind to the perfor-
mances of the treatments, is most adopted for the equal assignment of the patients but takes care of only the “collec-
tive ethics.” However, treatment effectiveness is never known in advance, and hence skewing the allocation towards the
promising treatment(s) in the intermediate stages based on the repeated analysis of the sequentially accrued data through
some adaptive randomization seems justified to maintain the "individual ethics.” But maintaining “individual ethics”
causes lack of balance in allocation and subsequently loses precision. In fact, ethics and precision behaves like two types
of errors in hypothesis testing, that is, they vary in the opposite directions. As a result, adaptive randomization favoring
the better performing treatment for future allocation (i.e., maintaining “individual ethics™) sacrifices statistical precision
(i.e., fails to maintain “collective ethics™), in general. Therefore, an adaptive randomization procedure balancing the con-
trasting aspects of ethics and precision seems reasonable. This urges the experimenter to think of optimal adaptive design
(Rosenberger & Lachin, 2016}, which is well known for their ability to compromise the contrasting aspects within the
same framework. Thus, an optimal design, ensuring high precision, needs relatively smaller sample sizes to depict the
best treatment(s) for future patients.

Often, the response of the patients is time-to-event observations. For example, in survival trials, the response may be
the time of progression free survival or overall survival {O5). Naturally, in such a trial, carrying tha trislantil all reenoneag
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This study assessed some important physiological biomarkers of freshwater edible fish Cyprinus carpio following
exposure to 10 % (T1) and 20 % (T2) sublethal concentrations of Alpha-cypermethrin (A-cyp) over a total period
of 45 days. Behavioral responses were noticed and Kaplan-Meier survival curves were prepared during acute
toxicity study. Total serum protein concentration, total erythrocyte count, hemoglobin, packed cell volume,
mean corpuscular volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, and
total leukocytes count were decreased significantly (p < 0.05), while the blood glucose, total serum lipid con-
centration, and clotting time were increased significantly (p < 0.05) over control. The most affected fish group
and most significantly altered biomarker under toxic stress of A-cyp were identified using integrated biomarker

response (IBR). The biomarker response index (BRI) values measured the overall health status of the treated fish
and indicated that moderate adverse effects were exerted on the fish group exposed to T2 for 45 days.

1. Introduction

Synthetic pyrethroids have long been dominating the global insecti-
cide market during the evolution of third generation insecticides (Mugni
etal., 2013 and Manyilizu, 2019). Type Il and I are two distinct classes of
synthetic pyrethroids that have been categorized on the basis of their
chemical nature and mode of action (Prusty et al., 2015; Ghazouani et al.,
2020). The presence of a-cyano group at the a-position is a critical
determinant of typeII, otherwise it is absent in typeI. Alpha-cypermethrin
(A-cyp) and cypermethrin (Cyp) are the most common examples of type II
synthetic pyrethroids. The a-cyano group makes type II as a more potent
toxicant over the typeI(non-cyano) pyrethroids (Ecobichon, 1991; Nasuti
et al., 2003; Ghazouani et al., 2020). A-cyp (C22H19Cj2NO3) comprises
a racemate of the highly active two cis-isomers [(S)-a-cyano-3-pheno
xybenzyl-(1R,3R)-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane-carb
oxylate and (R)-a-cyano-3-phenoxybenzyl-(1S,3S)-3-(2,2-dichlorovinyl)
-2,2-dimethylcyclopropane-carboxylate] out of eight isomers found in
Cyp (Prusty et al., 2015). The biological activity of cis-isomers is more
potent than trans-isomers, and hence A-cyp is two to three times more

* Corresponding author.

toxic than Cyp under field conditions. The reported NOAEL values for
A-cyp were also lower than that of Cyp. The a-cyano group of A-cyp exerts
its fast action through the persistent opening of Sodium channels allowing
a slow influx of Sodium-ions during the membrane depolarization phase
of the nerve impulse propagation (Ellenhorn and Barceloux, 1988; Kakko,
2004; Breckenridge et al., 2009). A-cyp also affects gamma-aminobutyric
acid (GABA)-receptor, GABA-activated channels, voltage-sensitive
calcium channels, and chloride channels (Soderlund, 2010). The typical
symptoms of A-cyp poisoning are excitation followed by convulsions,
paralysis and ultimately leads to the death of a target organism (Gha-
zouani et al., 2020). A-cyp is mostly used on cereals, fruits, soybeans,
maize, sugar beet, other vegetables, and different minor crops to eradicate
sucking and chewing insects belonging to the orders Lepidoptera,
Hemiptera, and Coleoptera (Tomlin, 1997). A-cyp has been extensively
and commonly (46 %) used insecticide in Indian rural agricultural fields
(Banerjee etal., 2014; Kaviraj and Gupta, 2014). It has been reported that
only 0.1 % of applied insecticide finally reaches the target pest
(Marigoudar et al., 2009). Thus, use of Insecticides, including A-cyp
possibly reaches and contaminates different water bodies by drifting from
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Two different approaches to solving the inverse problem of the calculus of variation for nonlinear equa-
tions are introduced. The first approach is based on an integral representation of the Lagrangian func-
tion, while the second one relies on the generalization of Lagrangian symmetry. As an application of the
first approach, we initially provide some useful remarks on the Lagrangians of the modified Emden-type
equation, and then construct Lagrangian functions for (i) a cubic—quintic Duffing oscillator, (ii) Liénard-
type oscillator and (iii) Mathews—Lakshmanan oscillator. Using the second approach, we obtain analytic
(Lagrangian) representations for the three velocity-dependent equations, namely, (iv) Abraham-Lorentz
oscillator, (v) Helmholtz oscillator and (vi) Van der Pol oscillator. For each of the systems in (i)—(vi)

(2022)

we find the Jacobi integral and thereby provide a method for obtaining the Hamiltonian function.

topics: Lagrangians, Jacobi integrals, Hamiltonians, nonlinear differential equations

1. Introduction

The inverse problem in the calculus of varia-
tion involves deciding whether a given system of
second-order ordinary differential equations rep-
resenting dynamical systems is a solution of the
Euler-Lagrange equation and eventually finding its
Lagrangian representation, if the solution exists [1].
For linear ordinary differential equations, the set of
constraints for the existence of Lagrangians is pro-
vided by the so-called Helmholtz conditions [2, 3.
The equation of motion of a damped harmonic
oscillator

i) +ya(t) +w?z(t) =0 (1)
violates these conditions such that we cannot find
a time-independent Lagrangian representation for
it. In (1), the over-dots denote the differentia-
tion with respect to t. Here 7 represents the fric-
tional coefficient of the medium in which the oscil-
lator of angular frequency w is embedded. An ex-
plicitly time-dependent Lagrangian of the damped
system was actually found [4, 5] during 1940’s.
For this Lagrangian, the canonical momentum is
time-dependent. This provides an awkward ana-
lytical constraint to use the corresponding Hamil-
tonian to quantize the system [6]. In 1931, Bate-
man [7, 8] suggested a very ingenious method to
find an explicitly time-independent Lagrangian for
the damped harmonic oscillator by doubling the

64

number of the system’s degrees of freedom. More
specifically, in conjunction with (1), an auxiliary
oscillator equation

() =7 g(t) +wy(t) =0

was considered to obtain the Lagrangian
. . Y . .
L = (t)j(t) + 3 () §(t) — () y(1))

—w?z(t)y(t). 3)
Physically, the energy drained out from the oscil-
lator in (1) is completely absorbed by that in (2)
such that these two oscillators together represent
a conservative system. The Euler—Lagrange equa-
tion [9] written in terms of y(¢)(z(t)) gives the equa-
tion of motion for x(¢)(y(t)). Because of this un-
usual behavior, the Lagrangian (3) is said to provide
an indirect analytic (Lagrangian) representation of
the system. The canonical quantization of damped
harmonic oscillator using the indirect Lagrangian
representation has been found to be quite satisfac-
tory [10-12] because the corresponding Hamiltonian
is time independent [5].

Traditionally, the Lagrangian function L of the

autonomous differential equation is expressed as
L = T — V, Whera T and 1/ ctand rocnectivelss

(2)

for the kinetic and
represented by the
referred to as stan
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Abstract

The exact analytic expressions of the autocorrelation function and Husimi distribu-
tion function for a Morse oscillator wave packet have been derived and we use them
to see the evolution of the wave packet. The dynamics of Morse oscillator wave
packets for the dimers ArXe, Be, and Li, have been discussed. Special emphasis
has been given on the revival phenomenon of such wave packets. It is obtained that
the exact revivals of wave packets for ArXe, Be, and Li, do not occur at the revival
times (¢,,,) but at the instances 3.5, 8.5 and 33.5 times and their simple multiple of
t,,, respectively.

Keywords Morse oscillator - Molecular wave packet - Autocorrelation function -
Husimi distribution function - Revival

1 Introduction

The simplest model for studying molecular wave packet dynamics is to consider
the Morse oscillator [1]. It is an exactly solvable system and largely used to study
rotating vibrational states of diatomic molecules [2]. Due to anharmonicity of the
potential, the energy eigenvalues are nonlinear. It causes the initial wave packet to
disperse which causes the collapse and after some time the collapsed wave packet
gets back its initial form which is called the revival. The revival phenomena are not
only theoretically described [3] but also experimentally verified for high-n Rydberg
atoms [4], ion traps [5], semiconductor quantum wells [6], cavity QED [7], molec-
ular vibrational states [8§—10] etc. Revival of a wave packet tells us many internal
information of the system. For the coherent control of a wave packet [8] it is nec-
essary to know time of revival. A single laser pulse creates a wave packet but to
study the ionization probability, phase-space localization or shaplng the wave packet
a time delayed second pulse is applied. Moreover, the po;

ond pulse is maximum when the wave packet is at the i
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Abstract

The recent trend in the discovery of arange of exoplanets opens up a door to evaluate their
origin and classification under the light of different planetary attributes. This paper
enthusiastically focused on atypical branch of exoplanets, hot Jupiter, and several planetary
characteristics were observed to frame the population into substantive categories. In this
paper, a statistical framework was also established to understand different planetary
formation processes for hot Jupiters. Finaly, the relevance of hot Jupiters in search of
habitable planetsis also discussed briefly.

Keywords: Hot Jupiters; Planetary formation; Star metallicity; Habitable zone.

© 2022 JSR Publications. ISSN: 2070-0237 (Print); 2070-0245 (Online). All rights reserved.
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1. Introduction

It is not far back when the concept of planetary systems except our solar system was the
only stuff of theory and informed speculation. As time progresses, the catalog of
exoplanets and their parent stars gets longer, and it helps mold different models of
planetary formation around complex data. A special class emerges from the large pool of
exoplanets due to their intriguing characteristics, inflated size, and proximity to the parent
star. They are popular under the name of "Hot Jupiter," as during the first quadrant of their
discovery period, most of them were found to have a mass comparable to our solar Jupiter
[1]. Due to the propinquity of the parent star (semi-major axis <0.1 AU), Hot Jupiters
have a concise orbital period (around afew days only) while our solar system Jupiter has a
very long period of ~12 years orbits at ~5 AU from the Sun [2,3].

Mayor and Queloz discovered the first hot Jupiter through periodic Doppler shifts
caused by the gravitational tug of 51 Pegasi [4]. This technique is biased towards finding
hot Jupiters around less massive stars. After two decades since then, there are many more
techniques, viz., radia velocity planets and dedicated photometric transits surveys, that
have been deployed to detect and probe their physical attributes [5-8]. A group of these
planets will have orbital inclinations close enough to edge in so that wide-angle CCD
lenses capture the dimness of starlight during their transits in front of its parent star. Stars
targeted by ground-based transit surveys are often amenable to radial velocity follow-up

* Corresponding author: soumyabrata_mondal @yahoo.in
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grafted polymers with a broad range of stimuli functions.

INTRODUCTION

It has been long time since natural polysaccharides, owing
to their structural diversities and properties, have contributed
immensely to the medical field. The developing nations have
adopted the use of polysaccharides replacing the use of costly
items widely in advanced diagnosis of a disease. Now-a-days,
every effort is being made to convert the discarded wastes
into useful materials from renewable sources with added
properties. We are focusing here largely on the applications of
polysaccharides family. Polysaccharides may be isolated and
extracted from marine, plant, animal and synthetic sources [1].
The naturally growing seaweeds are a good source of sulfated
polysaccharides, as reported in most of the cases [2]. In many
cases, higher plants, edible fruit, bark, fungi and bacterial sources
are reported to contain polysaccharides, which were extracted
using standard procedures and cheap solvents, thereby discar-
ding the other byproducts in the process. After the extraction
process is over, chemical profiling, Smith degradation and
linkage pattern determination is mostly done to establish the

Accepted: 26 February 2022;

Published online: 20 April 2022; AJC-20754

The review provides an insight regarding the state of the art of cross-linked ionic polysaccharides, which are a part of common drug |
delivery systems, which are involved in the regulation of release of drug in specific required sites. The changes in pH, ion concentration, |
wavelength, redox potential, temperature, electric and magnetic field intensity are the stimuli sensitive functions, which play a major roles.
Due to their high reproducibility and better characterization from natural resources, the polysaccharides remains as a point of interest for |
compiling many stimuli-responsive drug delivery systems. The hydrogel networks are formed from ready cross-linking of ionic |
polysaccharides, subject to control of internal and external variables. These hydrogel networks become operative for drug release on-off |
through complex mechanisms. The polysaccharide-based drug delivery systems are now responsive to different hybrids, composites and |
|
|

Keywords: Ionic polysaccharides, Chitosan, Carboxymethyl cellulose, Heparin, Stimuli sensitive, Drug delivery system.

structure of the extracted polysaccharides from the natural or
synthetic sources [3]. The proposed structure is thereafter
confirmed from IR, NMR and GC-MS spectroscopic studies,
compared to standard monosaccharides [4]. In fact, these poly-
saccharides may also be synthesized of diverse architecture
with desired molecular weight and functional group. It is due
to the coupling of the organic chemistry with the polymer science
that has led to the formation of several new materials [5].
The polysaccharides and its composite materials were used
in the aquatic feeds and agricultural byproducts in the last two
decades. With passing time, gradually the synthetic materials
have been replaced by these composite polysaccharide materials
synthesized with the help of pharmaceutical technology. There
has been an increase in search of the new materials using bio-
medical and pharmaceutical technology produced from daily
household waste materials, which in turn would additionally
reduce the large a ) A R i :
saccharides are als
in structure in man
systems. In food pr:
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Assessment of NSS data on morbidity: Is incidence appropriate for estimating the
burden of disease?

Shewli Shabnam*! and Nandita Saikia?

Abstract: The aim of this study is to check the quality of morbidity data in two nationally
representative sample surveys and their implication in estimating the burden of disease. We
have analysed the reported morbidity data of NSS Round 60 (collected in 2004) and Round 75
(collected in 2017-18). We have checked the internal consistency of data by applying
mathematical relationships. We found inconsistency between the reported status of ailment
and the duration of ailment and between the life table estimates of the duration of ailment and
the implied duration derived by mathematical relationship. The incidence approach is
unsuitable in determining Years Lost due to Disability (YLD) using NSS data.

Introduction

According to the Commission on Social Determinants of Health (CSDH), the level of
development of any society “can be judged by the quality of its population’s health, how fairly health
is distributed across the social spectrum, and the degree of protection provided from disadvantage as a
result of ill-health” (Commission on Social Determinants of Health, 2008, Para. 3). The fundamental
requirement for this kind of analysis is the empirical statistics on health. Conventionally, we use infant
mortality rate (IMR), under-five mortality rate (USMR), and life expectancy at birth to understand the
health status of the population. In the 20" century, a steady decline in mortality rates in industrial
countries called for a serious re-examination of how we should measure health. It was observed that the
increase in life expectancy was primarily caused by the mortality reductions from non-communicable
diseases at older ages. Consequently, public health researchers became very concerned about the rise in
chronic diseases and emphasised that morbidity conditions should be adequately reflected in health
policy and setting priorities. These issues led to the development of “Summary Measures of Population
Health (SMPH) that combines both mortality and morbidity data to represent overall population health
as a single number” (Field and Gold, 1998, p. 4). Disability-Free Life Expectancy (DFLE), Active Life
Expectancy (ALE), Disability-Adjusted Life Year (DALY are some of the popular SMPH. As the life
expectancy in India has reached 70 years and the burden of chronic diseases is also increasing with the

growing elderly population, many researchers are using SMPH to depict the health status of India.

Most health measures are based on incidence rates or prevalence rates. While the incidence is
the rate at which new events (e.g., ailments or deaths) occur in a population in a defined time period,

the prevalence refers to the proportion of existing cases (rather than new cases) at a certain point in time
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Outlining the features of nanoparticle
diameter and solid-liquid interfacial layer and
Hall current effect on a nanofluid flow
configured by a slippery bent surface
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accomplished in water-based nanofluid escorting
Aluminum oxide (AlLO;) nanoparticles. The novelty
of the work is primarily to capture the consequence of

solid-liquid interfacial layer and diameter of Alumi-
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Abstract: Disrupted behavior and respiratory distress effects of 96-h acute deltamethrin exposures in
adult Mozambique tilapia, Oreochromis mossambicus, were investigated using behavioral indices and
opercular movement, respectively. Deltamethrin concentrations were found to be associated with toxi-
cological (lethal and sublethal) responses. At 24, 48, 72, and 96 h, the LC50 values and 95% confidence
limits were 12.290 (11.174-14.411 pg/L), 12.671 (11.334-15.649 pg/L), 10.172 (9.310-11.193 ug/L), and
8.639 (7.860-9.417 ng/L), respectively. The GUTS-model analysis showed that GUTS-SD (stochastic
death) with a narrow tolerance distribution in deltamethrin exposed O. mossambicus populations
was more sensitive than the GUTS-IT (individual tolerance) model. Prior to death, exposed fish
demonstrated concentration-dependent mortality and disturbed behavioral responses, including
uncoordinated swim motions, increased mucus secretion, unbalanced and unpredictable swimming
patterns, and inactivity. The altered behavioral patterns and increased opercular movement with
increased deltamethrin levels and exposure time are strongly suggestive of neurotoxicity and respira-
tory distress, respectively. Adverse Outcome Pathways (AOPs), describing biological mechanisms
and plausible pathways, highlighted oxidative stress and cholinergic effects as intermediate steps
linked to respiratory distress and behavioral toxicity.

Keywords: structural homology; in silico analysis; neurotoxicity; behavioral toxicity; respiratory distress

1. Introduction

The increasing demand for pesticides and fertilizers, alongside the rising demand
for crops, goods, and services, is a recurrent concern for sustainability and environmental
stewardship [1]. While pesticides and fertilizers do provide benefits, their production and
use incur costs, including acute and long-term ecological health effects [2]. The sustainable
development goal report articulated the need to improve the understanding of current
practices and drivers of pesticide and fertilizer use, and identify knowledge gaps regarding
environmental and health risks [3]. Due to current management practices, legislation, and
policies to minimize ad 1 N icts, SDGs specify that the
environmental footprint :d [4].

Pyrethroid insectic el . > and organophosphate in-
secticides due to their p¢ B Durnage Y. 1 toxicity to most non-target
animals, particularly m armful to all aquatic crea-
tures [5,6]. In particula 'nontarget aquatic species
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RGS11-CaMKII complex mediated redox control attenuates
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ARTICLE INFO ABSTRACT
Keywords: Dose limiting cardiotoxicity remains a major limiting factor in the clinical use of several cancer chemothera-
RGS proteins peutics including anthracyclines and the antimetabolite 5-fluorouracil (5-FU). Prior work has demonstrated that
Chemotherapy chemotherapeutics increase expression of R7 family regulator of G protein signaling (RGS) protein-binding
girij;(;::lgzss partner Gfs, which drives myocyte cytotoxicity. However, though several R7 family members are expressed in
Cell death heart, the exact role of each protein in chemotherapy driven heart damage remains unclear. Here, we demon-
strate that RGS11, downregulated in the human heart following chemotherapy exposure, possesses potent anti-
yoptotic actions, in direct opposition to the actions of fellow R7 family member RGS6. RGS11 forms a direct
mplex with the apoptotic kinase CaMKII and stress responsive transcription factor ATF3 and acts to coun-
1 rbalance the ability of CaMKII and ATF3 to trigger oxidative stress, mitochondrial dysfunction, cell death, and
- lease of the cardiokine neuregulin-1 (NRG1), which mediates pathological intercommunication between
Bidhannagar College yocytes and endothelial cells. Doxorubicin triggers RGS11 depletion in the murine myocardium, and cardiac-
EB-2, Sec.- |, Salt Lake, Kol - 84 ecific OE of RGS11 decreases doxorubicin-induced fibrosis, myocyte hypertrophy, apoptosis, oxidative stress,

1d cell loss and aids in the maintenance of left ventricular function. Conversely, RGS11 knockdown in heart
'omotes cardiac fibrosis associated with CaMKII activation and ATF3/NRG1 induction. Indeed, inhibition of
\MKII largely prevents the fibrotic remodeling resulting from cardiac RGS11 depletion underscoring the
nctional importance of the RGS11-CaMKII interaction in the pathogenesis of cardiac fibrosis. These data
:scribe an entirely new role for RGS11 in heart and identify RGS11 as a potential new target for amelioration of
lemotherapy-induced cardiotoxicity.

1. Introduction Irrespective of the specific malignancy, chemotherapy remains a critical
component of cancer therapy and has been shown to significantly

According to the International Agency for Research on Cancer improve patient survival over a 20-year period [1]. However, the clin-
(IARC), there were 9.5 million deaths from cancer in 2018, numbers ical utility of many of these drugs is limited by life-threatening side ef-
expected to rise in the coming decades due to the aging population and fects, which include chemotherapy-induced cardiotoxicity characterized
increasing prevalence of risk factors for malignant transformation. by compromised left ventricular function, structural heart damage,

* Corresponding author. Department of Systems Biology Centre of Biomedical Research (CBMR), SGPGI Campus, Raebareli Road, Lucknow, Uttar Pradesh, 226014,
India.
E-mail addresses: bmaity@cbmr.res.in, bmaity28@gmail.com (B. Maity).
1 Equal contribution.

https://doi.org/10.1016/j.redox.2022.102487

Received 10 September 2022; Accepted 20 September 2022

Available online 27 September 2022

2213-2317/© 2022 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nec-nd/4.0/).


mailto:bmaity@cbmr.res.in
mailto:bmaity28@gmail.com
www.sciencedirect.com/science/journal/22132317
https://www.elsevier.com/locate/redox
https://doi.org/10.1016/j.redox.2022.102487
https://doi.org/10.1016/j.redox.2022.102487
https://doi.org/10.1016/j.redox.2022.102487
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

e ¥ - _

Home > Biological Trace ElementResearch > Article i n
Sty |"Biological Trace 4%

Longer-Term Adverse Effects of Selenate Exposures on
Hematological and Serum Biochemical Variables in Air-
Breathing Fish Channa punctata (Bloch,1973) and Non-

Element Rese;

air Breathing Fish Ctenopharyngodon Idella (Cuvier,
1844): an Integrated Biomarker Response Approach Biological

Published: 17 Octaber 2022
Aims and scope >

Submit manuscript -

Shubhajit Saha, Kishore Dhara, Prasenjit Pal, Nimai Chandra Saha, Caterina Faggio [ & Azubuike V. Access this article

Chukwuka

g] 555 Accesses D 13 Citations Explore all metrics =

Bidhannagar
EB-2, Sec.- |, Salt Lake, Kol -84



Article

Nitrate-Induced Toxicity and Potential Attenuation
of Behavioural and Stress Biomarkers in Tubifex
tubifex

August 2022 - intemational Journal of Environmental Research 16({4)

August 2022 - 16(4)
DOI:10.1007/541742-022-00443-4

Authors:
Pramita Garai Priyajit Banerjee l Pramita Sharma
8]
Pradip Mondal Nimai Chandra Saha
®

Caterina Faggio

A, Download citation @ Copy link

[ Request fulktext PDF

To read the full-text of this
research, you can request a copy
directly from the authors.




> Enviran Sci Pollut Res Int. 2022 Dec;29(58):87319-87333. doi: 10.1007/511356-022-21361-0. FULL TEXT LINKS

Epub 2022 Jul 8. &) Spri g

#) Emﬁerhnk
Mechanistic insights to lactic and formic acid toxicity
on benthic oligochaete worm Tubifex tubifex e
Pramita Garai * 1, Priyajit Banerjee * 1, Pramita Sharma 7, Arnab Chatterjee T, m
Ritwick Bhattacharya !, Nimai Chandra Saha 2 [] Collections
Affations. — collapse

Affiliations
SHARE

1 Fisheries and Ecotoxicology Research Laboratory (Vice-Chancellor's Research Group),
Department of Zoclogy, The University of Burdwan, Burdwan, West Bengal, 713104, India. @ o @
2 Fisheries and Ecotoxicology Research Laboratory (Vice-Chancellor's Research Group),
Department of Zoology, The University of Burdwan, Burdwan, West Bengal, 713104, India.
ncsaha@zoo.buruniv.ac.in. PSSR RN

# Contributed equally.
< Title & authors

PMID: 35802337 DOl 10.1007/511356-022-21361-0
Abstract




ELSEVIER i s -~

Antioxidant enzyme activity and
pathophysiological responses in the
freshwater walking catfish, Clarias
batrachus Linn under sub-chronic and
chronic exposures to the neonicotinoid,
Thiamethoxam®

Dip Mukherjee %, Shubhajit Saha ®, Azubuike V. Chukwuka © & &, Biswatosh Ghesh &,

Kishore Dhara %, Nimai Chandra Saha 8, Prasenjit Palf Caterina Faggio " 2=

® Department of Zoology, 5.B.5. Government College, Hili, Dakshin Dinajpur, 733126 West
Bengal, India

Department of Zoology, Sundarban Hazi Desarat College, South 24 Parganas, 743 611
West Bengal, India

= National Environmental Standards and Regulations Enforcement Agency (NESREA),
Osogbo, Nigeria

Post Graduate Department of Zoology, Bidhannagar College, Kolkata 700 064, West
Bengal, India

® Freshwater Fisheries Research & Training Centre, Directorate of Fisheries, Nadia 741 251,

i .




€ ASIAN JOURNAL
= OF CHEMISTRY

ASIAN JOURNAL OF CHEMISTRY %!

Asian Journal of Chemistry, Vol. 34, No. 12 (2022), 3391-3398

5121 Journa) of Chems

https://doi.org/10.14233/ajchem.2022.24053

Chemical Profiling of Crush, Tear, Curl (CTC) Tea Waste of Eastern
Sub-Himalayan Regions: An Elemental and Spectroscopic Analysis

SATYANT SARKAR'?®, Soumik BARDHAN>*® ARINDAM GANGOPADHYAY>™, SHANKHA BANERIEE*”, SANJIB SENAPATIH®,
SAURABH CHAKRABORTI®®, SumiT SaHA”®, ManipaL SINGHY® and MoNORANJAN CHOWDHURY>™

'Department of Tea Science, University of North Bengal, Raja Rammohunpur, Siliguri-734013, India

*Taxonomy of Angiosperms & Biosystematics Laboratory, Department of Botany, University of North Bengal, Raja Rammohunpur, Siliguri-
734013, India

*Physical Chemistry Section, Department of Chemistry, Jadavpur University, 188, Raja S.C. Mallick Road, Kolkata-700032, India
*Department of Biotechnology and B.J.M. School of Biosciences, Indian Institute of Technology Madras, Chennai-600036, India
*Department of Chemistry, Rampurhat College, Rampurhat, Birbhum-731224, India

°Office of the Principal, Bidhannagar College, EB-2, Sector-1, Salt Lake, Kolkata-700064, India

"Department of Chemistry, National Institute of Technology Sikkim, Ravangla-737139, India

#Project Director & Director (Research) Additional Charge, Tea Board India, 14, B.T.M. Sarani (Brabourne Road), Kolkata-700001, India

*Corresponding author: E-mail: mchowdhury @nbu.ac.in

Received: 23 September 2022; Accepted: 19 November 2022; Published online: 25 November 2022; AJC-21071

Tea is not only the most popular beverage in the world but also producing a large quantity untreated wastes product every year. In |
particular, the tea gardens of eastern Sub-Himalayan region cumulatively produce 15 million kg of crush, tear, curl (CTC)-factory tea |
waste (FTW) every year, which primarily includes discarded tea leaves, leaf fibers, buds and tender stems of tea plants. Beside that ~ 80%
population of Indian subcontinent consume CTC tea regularly at their homes, tea stalls, market, cafe efc. and the waste produced from it, |
is called CTC domestic tea waste (DTW). Thus, not only factory tea waste but also a large quantity of domestic CTC tea waste (DTW) is |
exposed into the environment regularly. In present study, an attempt has been made for primary screening of the compounds in both the |
CTC-tea wastes. It has been shown that FTW sample contains greater amount of non-metal elements such as sulfur, calcium, phosphorus
and metal elements like potassium and iron compared to DTW sample. Abundance of aromatic compounds has been seen to be higher in |
FTWs whereas, DTW primarily contains aliphatic compounds. Using Orbitrap-HRLCMS analysis allowed to make accurate predictions |
about the molecular structures of the likely organic chemicals found in tea trash. Thus, various bioactive organic compounds, micronutrients |
and trace elements from tea waste were found. |
|

Keywords: Tea waste, CTC-FTW, CTC-DTW, Chemical profiling.

INTRODUCTION

Tea is the most popular beverage in the world. India is the
major producer of tea. India mainly produce three types of tea
i.e. CTC tea, green tea and an orthodox tea [1]. Among those
about 70-80% tea belongs to CTC type. Green tea and orthodox
tea do not produce any waste during its manufacture except only
domestic tea waste (DTW). But in case of CTC tea, it produces
large number of factory tea waste (FTW) during its manu-
facturing. There are about 400 big industrial tea gardens (BTGs)
and many small tea growers (STGs) in the Sub-Himalayan

Terai and Dooars regions of India, especially in Darjeeling,
Kalimpong, Jalpaiguri, Alipuduar and Cooch Behar. BTGs and
STGs produce about 52% and 48%, respectively, of total prod-
uction of tea in North Bengal area of India. Furthermore, they
not only produce CTC teas but also produce around 15 million
kg of factory tea waste (CTC-FTW) per year. Beside that a
large number of tea wastes are nroduced in the tea shons and
domestic consumption of te

tea waste. In India, CTC te —
consumption of tea and th ' Bidhannagar Collsge

CTC domestic tea waste (I s
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FRB domain of human TOR protein induces compromised proliferation and &&=
mitochondrial dysfunction in Leishmaniadonovani promastigotes
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ARTICLE INFO ABSTRACT

Keywords: Visceral leishmaniasis (VL) or Kala-azar, the second-largest parasitic killer worldwide, is caused by Leishmania
FRB domain donovani. The drugs to treat VL are toxic and expensive. Moreover, their indiscriminate use gave rise to resistant
mTOR

Oxygen consumption
Respiratory complex
Mitochondria
Leishmania donovani

strains. The high rate of parasite proliferation within the host macrophage cells causes pathogenesis. In the
proliferative pathway, FRB domain of TOR protein is ubiquitously essential. Although orthologues of mTOR
protein are reported in trypanosomatids and Leishmania but therein depth molecular characterization is yet to be
done. Considerable protein sequence homology exists between the TOR of kinetoplastidas and mammals.
Interestingly, exogenous human FRB domain was shown to block G1 to S transition in mammalian cancer cells.
Thus, we hypothesized that expression of human FRB domain would inhibit the proliferation of Leishmaniado-
novani. Indeed, promastigotes stably expressing wild type human FRB domain show 4.7 and 1.5 folds less intra-
and extra-cellular proliferations than that of untransfected controls. They also manifested 2.65 times lower rate
of glucose stimulated oxygen consumption. The activities of all respiratory complexes were compromised in the
hFRB expressing promastigotes. In these cells, depolarized mitochondria were 2-fold more than control cells.
However, promastigotes expressing its mutant version (Trp?°?’-Phe) has shown similar characteristics like
untransfected cells. Thus, this study reveals greater insights on the conserved role of TOR in the regulation of the
respiratory complexes in L. donovani. The slow growing variant of FRB expressing promastigotes will have great

potential to be exploited as a prophylactic agent against leishmaniasis.

1. Introduction

Visceral Leishmaniasis (VL), a neglected tropical disease caused by
Leishmania donovani, transmitted by sandfly vectors is considered to be a
significant public health problem in 100 countries worldwide [1,2]. The
parasite persists and multiplies within the phagosomes of the mamma-
lian host macrophages [3,4]. Detailed understandings of molecular
events involved in this proliferative pathway would be helpful for us to
develop broadly applicable therapeutic strategies to combat the disease.
Mechanistic target of rapamycin (TOR; originally known as mammalian
target of rapamycin), an evolutionary conserved member of PI3kinase
pathway is one of the important central control points of cell growth and
proliferation [5]. This serine/threonine kinase is activated by different
nutrients like amino acids and growth factors [6,7]. Rapamycin, a
lipophilic macrolide, inhibits mTOR by the formation of a high affinity
inhibitory complexwith the FK506-binding protein- 12 (FKBP12) and

the FRB (FKBP12 rapamycin binding) domain of TOR [8]. However, this
rapamycin sensitive complex controls the protein translational ma-
chinery via activation of p70 ribosomal S6 kinase (p70S6K) and inhi-
bition of elF-4E binding protein 1 (4E-BP1) [9]. Moreover, mTOR
controls mitochondrial respiration directly [10], by regulating nuclear
transcription of mitochondrial genes involved in oxidative phosphory-
lation [11] and also forms complex with membrane proteins of mito-
chondria [12].

FRB domain [11 kDa (aa-2015-2114)] was originally identified as
the binding site for FKBP12/ rapamycin complexes but now it has been
proved to mediate important TOR functions [8,13,14] most importantly
G1 to S cell cycle progression in the mammalian system [15,16].

TOR kinases have been found in Leishmania major, Leishmania
donovani and in other trypanosomatids with the signature FRB domains
involved in several cellular functions [17,18,19,20]. Leishmania major
contains three TOR proteins, two are essential for its survival (LmjTOR1

* Corresponding author at: Department of Biochemistry, University of Calcutta, 35 B.C. Road, Kolkata 700019. India.
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Abstract

The science and art of architecture skilfully relate parts to a greater whole as
well as creates a form, which is uniquely appropriate for the exercise of a specific
set of functions. There is no single approach to the study of architecture, but
many. Anthropological approach considers buildings as cultural artefacts and can
be revealing of the relationship of dwellings to family, social structure and mores.
Architectural anthropology is an emerging discipline which has its scope in the
interface of physical and cultural spaces of a community. The present study is
an empirical attempt to understand the anthropological and phenomenological
dimensions of architecture in two urban housing complexes located in Kolkata
in India. The key concept to be used in the present study is space both in terms
of theoretical discourse and empirical representation. The study do establish the
fact that buildings have social lives with physical structure, needs, uniqueness,
characters as well as cognitive identity. The social identity of these buildings is
drawn from a number of socio-economic variables of the residents guided by
time—space determinants.

Keywords
Architecture, culture, space, anthropology, phenomenology
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A New Benzimidazolium lon-Based “Turn Off” Fluorescent
Compound for Detection of Fe’* lon and Its Application
towards Antimicrobial, Antibiofilm and Cell Imaging Study

Susanta Kumar Manna,** Sudipta Chakraborty,” Arup Kumar Adak,” and

Shubhankar Samanta™®

A novel water soluble fluorescent compound methylated
polycyclic benzimidazolium ion 4 based on benzimidazolium
ion (85% yield) for the response of Fe** has been demon-
strated for the first time due to its excellent photophysical
properties. The molecule is highly sensitive and selective
towards Fe’*. A dramatic fluorescence switch on-off-on has
been observed during interchange from Fe** to EDTAand the

Introduction

Iron is the second most abundant metal, after Aluminium in
the earth’s crust. It is the most important transition element for
the living systems. It plays an important role in enzyme
catalysis, cellular metabolism, and as an oxygen carrier in
hemoglobin and a cofactor in many enzymatic reactions.!"
However, both the deficiency and overload of iron in a human
body induces the occurrence of many diseases such as anemia,
liver and kidney damages, diabetes and heart diseases.”
Several analytical methods including atomic absorption spec-
troscopy, electrochemical method, inductively coupled plasma
mass spectrometry, inductively coupled plasma atomic emis-
sion spectrometry, have been developed for detection of
several metal ions in water including Fe**.”!) However, those
methods are usually high priced, time consuming, or need
complicated sample preparation process.” Thus, seeking a
simple and low-cost method is very important for the
identification and monitoring of Fe®* ions from the biological,
environmental, and industrial samples.Recently, fluorescent
chemosensors have been considered as one kind of promising
materials for metal ions sensing through the change of
fluorescence.”’ Additionally, different types of small-molecule
fluorescence sensors have been commonly used to detect Fe**
ions because of changing their fluorescence signal in response
to chemical reactions or variations in their adjacent
environment.” These sensors are designed by covalently join-

[a] Dr.S. K. Manna, Dr. A. K. Adak, Dr. S. Samanta
Department of Chemistry, Bidhannagar College,
Kolkata- 700064, India
E-mail: smannal9@gmail.com
[b] S. Chakraborty
Department of Microbiology, Bidhannagar College,
Kolkata- 700064, India
] supporting information for this article is available on the WWW undé
"~ https://doi.org/10.1002/slct.202200729

ChemistrySelect 2022, 7, €202200729 (1 of 11)

detection limit is 15.8nM (30 method) for Fe’" ions. The
compound 4 exhibits excellent antimicrobial and anti-biofilm
activities against E.cloacae and S.aureus. Cell imaging and
mammalian cell cytotoxicity were also investigated. The
synthesized molecule exhibits selective activity toward gram-
positive bacteria than gram-negative ones among six different
bacterial species.

ing binding sites with many kinds of signaling units such as
BODIPY, fluorescein, rhodamine, coumarin, benzimidazole,
etc.”) Among all these, the benzimidazole, being one of the
ideal structure for detecting analytes/metal ions due to its
brilliant photophysical properties, remarkable long-wavelength
emission, high molar extinction coefficient, and fluorescence
quantum yields.

The benzimidazole nucleus and its derivatives are ubiqui-
tous in nature and important due to their physiochemical
properties® and biological activities especially analgesic,”’
antitumor,"® cytotoxic activities."" Benzimidazole units and N-
alkylated Benzimidazole/ N-alkylated Benzimidazolium ions are
the core structure of a range of clinical medicines/natural
product!’?'! albendazole,"* AKT inhibitor-iv,"¥ Telmisartan
(Micardis),Nk109,"® Nitidine""® Berberine” (Figure 1)

Previously we have reported an easy synthesis of polycyclic
benzimidazole™ which shows interesting photophysical prop-
erties. We have also reported the synthesis of an ionic
compound pyridopyrimidinium ion™ and we find its interest-
ing photophysical and biological properties. Therefore, we are
inspired and wish to prepare the ionic derivatives of the N-
heterocycle i.e, polycyclic benzimidazole. Herein we report the
methylation of a pentacyclic benzimidazole and transform it
into an ionic one which is more polar and water-soluble.
Furthermore, these compounds are highly fluorescent. In
addition to this interesting fluorescent switch on-off-on- study
an extensive antimicrobial study has been demonstrated.

In addition to this in the biological point of view scientists
are searching for a molecule which will show anti-microbial
and anti-biofilm activity. This molecule is highly effective to
fulfilling the above mentioned both properties.

In the present work, we have determined the antibacterial
activity of a novel benzimidazole compound against six differ-

i sitive: Enterococcus faeca-
fiw aphylococcus aureus and
Bidhannagar Collsge

£B-2, Sec- |, Salt Lake, Kol -84 © 2022 Wiley-VCH GmbH


http://orcid.org/0000-0001-8435-3003
https://doi.org/10.1002/slct.202200729
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fslct.202200729&domain=pdf&date_stamp=2022-05-17

Asian Journal of Chemistry; Vol. 34, No. 7 (2022), 1633-1638 g uﬁmu

ASIAN JOURNAL OF CHEMISTRY

L5730 Journal of ChemS

OF CHEMISTEY

https://doi.org/10.14233/ajchem.2022.23735

MINI-REVIEW
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lonic liquids are nowadays extremely popular in the advanced research field of many disciplinesincluding chemistry, chemical engineering, |
material science, biology and pharmaceuticals. Unique physico-chemical properties of the ionic liquids such as low vapor pressure,
stability, large liquid range, broad solubility and easy modification of structures are responsible for its vast application. Imidazolium |

mini-review, imidazolium ionic liquid induced effect on the structure and function of protein molecules are discussed. |

|
|
| based ionic liquids are one of the most widely used ionic liquids and theses are extensively studied in thefield of protein research. Inthis |
|
|

Keywords: lonic liquid, Imidazolium, Protein structure, Disaggregation. |

INTRODUCTION

lonic liquid (IL) wasfirst prepared over a century ago in
the year 1914 by German chemist, Paul Walden [1]. But the
ionicliquids(ILs) becamewidely popular among the scientific
community only in the beginning of the current century and
these have been extensively utilized in various hot research
topic of chemistry aswell asinmultidisciplinary research areas
including chemistry, chemical engineering, material science
and biology [2-6]. Normally liquids consist of neutral mole-
cules and various weak intermolecular attractive forces (e.g.
hydrogen bonding, dipolar interaction, van der Waal’sforces,
etc.) operates among the molecules. On the other hand, ionic
compounds have high melting point because of strong inter-
ionic attraction and those are solid at room temperature. In
contrast to those, there exists another type of chemicalswhich
areionic in nature, yet liquid at room temperature and these
arecalled ‘ionicliquids’. By definition, ionicliquidsareionic
compoundswhich meltsat temperature bel ow the boiling point
of water (100 °C) [3]. In other words, ionic liquids can be des-
cribed as*low temperature molten salts’. Fig. 1 represents some
of the common cations and anions, which combineto form an
ionicliquid. Itisevident that in case of ionic liquidsthe cation
isalwaysan organicion and the counterpart may be an organic

or inorganic anions. Due to the large size mismatch between
the bulky cation and the smaller anion, packing of lattice in
these saltsisnot as great asin many inorganic salts and hence
melting point of these saltsare much lower [7]. Inthe growing
context of “ green chemistry”, ionic liquidsturned up as promi-
sing aternative to the traditional volatile organic solvents
because of itsunique physico-chemical properties such asneg-
ligible vapour pressure, non-flammability, high thermal
stability, large liquid range, broad solubility, moisture and air
compatibility [8]. In addition, these properties can be tuned as
per requirement by modifying the constituent ions. Thus, ionic
liquids emerged as a popular choice in the last decades based
onits‘green’ and ‘designer’ properties[2,4].

In chemistry, ionicliquids are vastly employed in various
chemical reactionsin theform of reagents, solventsor catalysts
[6]. Apart from that, ionic liquids are also used in the field of
analytical chemistry, electrochemistry, polymer chemistry and
most importantly these are frequently reported for various
biological applications[2]. lonicliquidsare extensively studied
for its biocompatibility and its application in pharmaceutical
chemistry, enzyme activity and protein stability [9-11].

Importance of proteins are well known and relationship
of itsstru N “hed. Eachprotein
ry structureand
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Synthesis and structure of vanadium (IV) single-stranded dihelicate e
involving multi-ring nitrogen-heterocyclic ligand
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ARTICLE INFO ABSTRACT

Keywords:
N-heterocyclic ligand
Dihelicate

Single stranded
X-ray diffraction
anion—n interactions

Non-classical H-Bonding
structure of this molecule.

1 The single stranded-helicate Vanadium(IV) complex [V202Cl4(L)(H20)2] (1) involving heterocyclic bis-
bidentate ligand viz. 3,3’-dipyridine-2-yl-[1.1/]bi[imidazo[1,5-alpyridineyl] (L) with biological relevance is
prepared and characterized by X-ray diffraction analysis. The compound lacks molecular center of symmetry
where coordination environments around V(1) and V(2) centres are distorted octahedral (V---V# separation of
5.827 10\). Structure of the compound in the solid state structure shows anion—r interactions, classical and Carepe-
H—anion non-classical H-bonding interactions. These interactions play significant roles in shaping the extended

1. Introduction

The programmed self-assembly of discrete helicates has been the
topic of extensive research over the last few decades [1-4] because of
their aesthetic appeal as well as biomimetic relevance [1a-c,3]. The
basic principles of self-organization and molecular recognition [2] can
be understood by the basic mechanistic and energetic findings obtained
from study of formation, properties and structure of the helicates. Such
studies are important for the rational designing of complex architectures
[1,3a,5]. Among various types of ligands that are particularly shown to
be suitable for the formation of different types of helical compounds,
polypyridine derivatives dominate [1b-c, 6-9]. Many transition metals
with polypyridine ligands produce dihelicates. Dihelical chemistry is
mostly dominated by double stranded compounds of the types MLy and
triple stranded compounds of the types MyL3 where L is a bis-bidentate
ligand [1b-c,10]. Relatively rare are single-stranded dihelical complexes
involving a single ligand coordinating two metal centres in a helical
structure [11].

Furthermore, there are other potential features associated with the
metal complexes of polypyridine type ligands. Being n-electron defi-
cient, such heteroaromatics in favorable circumstances display moder-
ate to strong interactions with various anions [12]. Such type of
non-covalent interactions are specially relevant for the design of mo-
lecular receptors [12a,12¢,12g,12m,13] and transporters [14] which

* Corresponding author.
E-mail address: nabanita.kundu@ladybrabourne.com (N. Kundu).

https://doi.org/10.1016/j.jics.2022.100401

Received 26 December 2021; Received in revised form 10 February 2022; Accepted 25 February 2022

Available online 4 March 2022

would be of prime importance for environmental [12a,15], medicinal
and biological applications [12a,12k,13a,13b,16] as well as in catalysis
[17].

Recently supramolecular chemistry has unveiled that non-
conventional H-bonds, such as (a) C-H ... X (X = O, N, F, CD) (b) X-H
...1(X=N, 0, C, Si &t = double, triple or aromatic) (c) X-H ..... M (M as
acceptors, M =Pt,Pd, Cu& X=N, O), M-H ..... H (M as donors, M = Os,
Ir), (d) M ....(H-C) (agostic interactions), (e) X-H .....H-M (X =C, N, O,
S, dihydrogen bonding) often play crucial structural and biological roles
[18]. Detailed theoretical studies and experimental evidences on such
weak interactions may provide valuable informations for the develop-
ment of effective systems capable of recognizing different molecules
through non-covalent interactions.

We have synthesized [19,20] a m-electron-deficient N-heterocyclic
ligand (L) having two biologically relevant [21] imidazo[1,5-a]pyridine
parts. The ligand L can act as a bis-bidentate ligand, and its Cu(II)
compound provides a unique example of valence tautomerism in solu-
tion [20]. Herein, we report the synthesis of a oxovanadium(IV) com-
plex (1) with the N-heterocyclic electron deficient ligand (L). The
compound has single stranded dihelical structure. X-ray diffraction
analysis has been done to analyze the compound.
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studies on their synthetic applications and
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Ammonium thiocyanate-promoted simple, rapid and eco-friendly neat synthesis of isothiazoles is

Received 21st April 2022,
Accepted 12th May 2022

DOI: 10.1039/d2nj01962k

developed for the first time. It is noteworthy that an instantaneous valuable synthetic route of
B-enaminones is also documented during the mechanistic investigation of isothiazole formation. A
detailed mechanistic explanation of the isothiazole formation reaction is clearly explained by the control

experiments. NBS-promoted aromatisation of isothiazole derivatives and photophysical properties of an
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Introduction

Nitrogen (N) and sulfur (S) are the main constituents of
alkaloids and hence five membered heterocyclic compounds
containing those heteroatoms, i.e. thiazoles, are very common
in Nature.! Although their isomeric compounds,>” isothiazoles,
are rarely found in Nature (e.g. brassilexin, sinalexin etc.), they
are highly important due to their pharmacological interest in
biological science (Fig. 1).> Substituted isothiazoles and their
fused derivatives are well known in drug discovery due to their
significant biological activities, such as analgesic, antipyretic,
fungicidal, and herbicidal properties.®> Monocyclic isothiazole
skeletons, such as sulfasomizole and denotivir, display
antibacterial and antiviral properties, respectively (Fig. 1).*
Isothiazolonaphthoquinone, aulosirazole, isolated from blue-
green algae exhibited tumor-selective cytotoxicity (Fig. 1).°
Another quinone-embedded isothiazole pronqodine A, regu-
lates prostaglandin release from human synovial sarcoma
cells (Fig. 1). The antipsychotic drug zipracidone containing a
d-fused isothiazole (brand name Geodon) is used to treat
schizophrenia and bipolar disorder (Fig. 1).° Isothiazole
scaffolds have emissive properties when they are attached with
ribonucleoside purine mimics or a pyridine nucleus. Highly
electron-rich polyfunctional isothiazoles have exceptional
importance in the construction of metal complexes of different

“ Department of Chemistry, Bidhannagar College, Kolkata, 700064, India.

E-mail: chemshubha@gmail.com; Fax: +9133 2337 4782; Tel: +919775550193
b Department of Chemistry, Jadavpur University, Kolkata, 700032, India
¢ Jhargram Raj College, Jhargram, West Bengal, 721507, India
+ Electronic supplementary information (ESI) available. CCDC 2117809. For ESI
and crystallographic data in CIF or other electronic format see DOI: https://doi.
0rg/10.1039/d2nj01962k

This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2022

isothiazole-pyrene hybrid molecule have been investigated.

types, in particular, valuable organometallic frameworks and
functional materials.”

The broad spectrum of pharmaceutical use and low natural
abundance of the isothiozole moiety have inspired synthetic
chemists to prepare such molecules decorated with valuable
functionalities.® Modern preparative methods for the isothiazole
compounds include S-nitrosation of o-mercaptoacylphenones
followed by intramolecular aza-Wittig reaction,”® transition
metal-free oxidative cyclization using amidines and elemental
sulfur,’” and cyclization of aryl tert-butyl sulfoxides with an
ortho-sulfinamidomethyl group in the presence of NBS/acid.”
Two independent groups reported the synthesis of 4,5-diaryl
isothiazoles and d-fused isothiazole from B-halo vinyl aldehyde
using ammonium thiocyanate in an acetone medium and
NaSCN/urea in the presence of microwave irradiation,
respectively.'® However, these procedures suffer from drawbacks
such as longer reaction times, tedious workups, harsh reaction
conditions, lower yields, and use of special microwave techni-
ques to synthesize the isothiazole molecules. Therefore, the
development of more economic and environmentally benign
procedures that can avoid or reduce the use of volatile organic
solvents without imposing longer reaction times is not only
attractive, but has also become essential to organic synthesis.
Although many common heterocyclic compounds have been
synthesized following the neat approach, but synthesis of iso-
thiazoles under solvent-free conditions has not been reported
to date.

In continuation of our
reaction technology,"’ we 1
solvent-free rapid synthetic
nium thiocyanate-promotec
from B-halo vinyl aldehyde

oipsl
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Structural Exploration and Protein Binding Efficiencies of
Binuclear Dioxidomolybdenum(Vl) Complexes Constructed
from ONO Chelator and Linear N- N Ditopic Spacer

Oiendrilla Sarkar,” Malini Roy,™ Debanjana Biswal,” Nikhil Ranjan Pramanik,*"
suvendu Paul“ Michael G. B. Drew,¥ and Syamal Chakrabarti® I

condensation of benzoyl acetone with salicythyd (HL") e
and anthranylhydrazide (HA) and  spacer 1,2-bis(4-

oyridylethene (bpe). The crystal structures of these complexes.
Ived by single crystal X-ray crystallography oth

octahedral geometry. The cc plexes
ecular architectures with the formation.

give rise to 3D supramolecular architectures with
cavities via hydrogen bonding and C H-at stacking inter-

sctions, Extensive DFT calculations are carried ouf to compare

and antiviral™ activities. The complexes found their significa
Introduction applications in catalytic activities in several oxidation reactio
Molybdenum is one of the versatile elements in the periodic 'in both industrial and biological field "= The neutral N
table spanning oxidation states () to (VI) as well as its bidentate linker molecules are often used due to their high
coordination number varying from 4 to 6. Molybdenum(Vl) affinity to transition metal ions and the complexes give ri
complexes using aroylhydrazone as tridentate ONO donor interesting pillared layered supramolecular archirectures lea
ligands have been extensively studied due to the presence of  ing to the formation of cavities to entrap the guest molecul
similar molybdenum environments in metalloenzymes.'™ I this regard, trans-1,2-bis(4-pyridylethene, being an excelle
Molybdenum in such complexes exhibit significant biological  bridging ligand, has been widely used for the construction

applications including antifungal, ! antibacterial® antitumor™” binuclear complexes.
Hydrogen bonding and other non-covalent interactio

play an important role in constructing supramolecular archite
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The polymeric copper(I) complex [Cu(L)I,] (1) containing a new biologically relevant heterocyclic bis-bidentate ligand viz. 3,3’-dipyridine-
2-yl-[1.1"]bi[imidazo[1,5-a]pyridineyl] (L) was synthesized and characterized by single-crystal X-ray diffraction analysis. The molecule
lacks molecular center of symmetry where coordination environments around both Cu(1) and Cu(2) are distorted tetrahedral (Cu---Cu”

hydrogen bonding interactions that play dominant roles in shaping the extended structure of the molecule. |

| separation of 3.5 A). Compound in its solid-state structure shows -t non-covalent interactions as well as Ciene-H---anion non-classical |

Keywords: Polymeric complex, Dihelicate units, N-Heterocyclic ligand, Non-covalent interactions, Hydrogen bonding. |

INTRODUCTION

The programmed self-assembly of discrete helicates has
been the topic of extensive research over the last few decades
[1-8] because of their biomimetic relevance and aesthetic appeal
[1,2,7]. Also the basic mechanistic and energetic findings
provided by the study of formation, structure and properties
of helicates help to understand the fundamental principles of
molecular recognition and self-organization [4-6], which are
important for the rational design of more complex architectures
[1-3,7,9]. Among the various classes of ligands that are shown
to be suitable for the construction of various types of helicates,
polypyridines are particularly numerous [2,10-13]. Many trans-
ition metals with such ligands produce dihelicates. For diheli-
cates, double and triple stranded complexes of the types M,L,
and M,Ls, where L is a bis-bidentate ligand, are particularly
common [1,14]. Much less common are single-stranded diheli-
cates where a single ligand coordinates to two non-bridged metal
ions in a helical motif [15].

Non-covalent interactions involving mt-systems have been
extensively studied in recent years [16]. Such interactions play
acrucial role in many frontline areas of contemporary science,
from molecular biology to crystal engineering [17,18]. For
example, face to face m-stacking interactions involving aryl

rings of nucleobase pairs are important for the stability of DNA
double helix [19,19].

Recently, supramolecular chemistry has unveiled that non-
conventional H-bonds, such as (a) C-H...X (X = O, N, F, CI,
Br, I), (b) X-H...n (X=N, O, C, Si & © = double, triple or
aromatic), (c¢) X-H....M (M as acceptors, M=Pt, Pd, Cu &
X=N, 0), M-H....H (M as donors, M = Os, Ir) often play
crucial structural and biological roles [20]. The theoretical and
experi-mental studies on such interactions may lead to the
develop-ment of novel approaches for the design of effective
systems capable of exhibiting noncovalent recognition
properties at molecular level.

A mt-electron-deficient N-heterocyclic compound, viz. 3,3’
dipyridin-2-yl[1,1’]bi[imidazo[1,5-a] pyridinyl] (L) containing
a pair of biologically relevant [21] imidazo[1,5-a]pyridine
moieties were recently synthesized [22,23]. Ligand L is redox-
active and capable ofacting.nc o hic hidantata licand and jtg
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Introduction

Hydrogen transfer reaction is one of the most benign
approaches for reducing ketones or imines and oxidizing
alcohols or amines. The actual mechanism of hydrogen transfer
reaction relies on the type of catalyst being involved, the nature
of the substrates employed, and reaction conditions." Widely
used substrates in these reactions are carbonyl, imines, alkynes,
and alkenes. Complexes of weaker Lewis acid transition metals
such as Rh, Ry, Ir have a stronger tendency to form metal-
hydride bonds and are widely used as catalysts in hydrogen
transfer reactions by utilizing alcohol hydrogenation sources.”
In all these methods external hydride donor is needed for the
catalytic cycle.*”! J. F. Quinn and co-workers reported transfer
hydrogenation reaction for the reduction of alkenes and de-
protection of benzyl ethers using carboxybenzyl, 4-cyclohex-
adiene as the hydrogen source in presence of Pd/C catalyst™™
The use of extra reagents in the catalytic transformation which
are hazardous to the environment including the presence of
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aturing neat and mil
substrate tolerance along with atom economy by the

toxic transition metals cause irreparable damage to o
ecosystem. Consequently, researchers are trying to avoid the
toxic conditions with the help of non-transition metal catalyz
transfer hydrogenation. Recently A. K. Kabi etal. describs
transition-metal-free redox-economical approach for transi
hydrogenation cascade reaction between nitroarenes ai
amines or alcohols using KO'Bu and Et,SiH as reagents.” He
also Et,SiH is used as an external hydride source for tl
reaction. In this monograph, we want to describe transitio
metal free eco-friendly redox approach for transfer hydr
genation with no external hydride source. The argano-catalyt
transition metal-free approach has been enormously used f
various organic transformations in the past two decades
asymmetric synthesis"'¥ DBU has been used as an organ
catalyst for the consumption and chemical transformation
toxic €O," Hydrogen transfer using DBU is rare in literature
far of our knowledge is concerned (Scheme 1).

We have developed an efficient organo-catalytic solve
free approach for the synthesis of naphthalene fluoresce
probe via Hydrogen transfer in an atom economic fashion. Tl
synthesized compounds have good fluorescent properties at
have been used for imaging of colon cancer cell line CT26 wi
conjoint studies into the cytotoxic activities.

Results and Discussion
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Quaternary Sediments and Prehistoric Cultural Remains of
Dulung River Valley, Eastern India: A Report
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Abstract: The present article is an outcome of three years of exploration in the Dulung river valley of
Eastern India. It is comprised of detailed reporting of 28 newly discovered prehistoric sites in this region.
In the course of exploration, discovered archaeological and geological sites were mapped and their relative
locations were recorded and analysed by using various GIS tools. In each site, the context of the exposed
archaeological materials was recorded along with natural and artificially exposed Quaternary sedimentary
sections in and around them. In this article, discovered prehistoric sites have been described along with
their cultural materials, relative locations, geomorphological contexts and litho-stratigraphic features.
Preliminary analyses of the recovered artifacts were done in the laboratory and some of their results have
been presented in this article also. Field observation of the present study reveals that Lower Palacolithic
artifacts were mainly found from the ferricrete deposits and Microlithic artifacts were found from calcrete
bearing silt deposits of the study area. This study establishes the Dulung river valley as one of the several
important geographical and environmental places of eastern India where prehistoric man's activity took

place atleast since the early-middle Pleistocene.

Key Words: Quaternary Sediments; Lithostratigraphy; Lower Palaeolithic; Microlithic; Dulung River Valley;
Eastern India.

INTRODUCTION

The eastern part of India geomorphologically includes part of the coast of the Bay of Bengal,
basins of eastward flowing rivers, extensions of the Chotanagpur plateau and the peninsular
shield. This region is very rich in Stone Age sites, the cultur
Palaeolithic to Neolithic times. This is the region that evinc

.  Bichannagar Colege
Age site in the country (Bose and Sen, 1948) and where one e LEdtLim ol ey
country lies (Basak ez a/, 2014; Basak and Srivastava, 2017;

extension of the Chotanagpur plateau is dissected by many
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Abstract

The first Lower Palaeolithic (Acheulean) sites ever excavated in India are located
in the Burhabalang river valley of the Mayurbahnj district of Orissa. It reveals
that the Mayurbhanj Acheulean site complex has been under the scanner of
prehistoric archaeologists for a long period. However, it is unfortunate to
say that, despite being studied for nearly one century by several scholars, the
implementiferous beds of the Burhabalang River valley have not been studied
in detail till now. The present article brings forward an attempt to fathom the
nature and the mode of origin of the Acheulean artifact-bearing beds of the
Burhabalang river valley near Baripada town of Orissa. In this study approach of
geo-archaeology is adopted to study and compare physical features like various
geomorphological and lithological attributes of several Acheulean sites of this
region. Besides, an attempt is made to understand the nature of occurrence
of Acheulean artifact bearing-beds of this region and the m

these implementiferous beds too. Results of this study reve

Acheulean artifacts bearing ferricrete horizons of the Burhaba
were deposited some time during the middle Pleistocene, unds
of a much more humid monsoonal climate. Perhaps prehistorlmc
Acheulean artifacts roamed in the river valleys of this region whe T
ferruginous sedimentation or ferricrete was taking place. During the later time
under the influence of a much drier climate ferruginous duricrust developed at
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Abstract

Root endophytes are considered to be one of the potent environment-friendly substitutes for chemical fertilizers, as they possess an
ability to induce crosstalk inside the hosts for growth promotion, nitrogen fixation, phosphate solubilization and iron sequestration. This
study aimed to explore and evaluate the key root endophytic bacterial consortia of two widely cultivated varieties of rice (Oryza sativa
L.), cv. ‘Saraswati’ (OS01) and cv. ‘Kunti’ (OS04). Detailed comparative metagenome data were generated for endophytes of OS01 and
08§04 and the species richness was calculated. OS01 showed higher endophyte species richness than OS04, with alpha diversity values
of 3.10 and 2.40, respectively. Bacillus, Magnetospirillum, Methanocystis, Desulfomicrobium and Pantoea were identified as common
endophyte members for both cultivars. Solibacillus, Paenibacillus, Candidatus, and Melospira were unique members of OS01, and
Herbaspirillum, Pandoraea, Anabaenopsis for OS04. Considerable occurrence of nitrogen fixing bacteria and methanogenic bacteria in
the cultivars confirmed biological nitrogen fixation, which can contribute to plant development. Core homeotic pathways of amino acid
biosynthesis and carbon metabolism were also reflected in endophytes from both cultivars, indicating a supportive environment for
microorganisms. Sulfur metabolism pathways were likewise predicted to be active in the niche under study, which may be attributed as
a response to arsenic stress. Furthermore, the most abundant genera identified may potentially serve as crucial consortium candidates
for host plant development and contribute to better yield in a sustainable manner.

Key words: bacterial diversity, metagenome, microbial consortia, plant growth, rice root endophytes.
Abbreviations: OTUs, operational taxonomic units.

Introduction

Rice (Oryza sativa L.) is the most widely grown staple food
for over half the world’s population. Fifty percent of the
Asian population depends on rice for their dietary calorie
supply. Therefore, rice production is critical for global
food security (Muthayya et al. 2014). West Bengal is the
largest source of rice production across India. However,
the production faces significant threat from a large number
of pathogenic organisms, nematodes, fungi, insects and
virus. It was projected that up to 40% of the annual rice
production is lost due to the rice-specific infectious
diseases (Oerke, Dehne 2004). Further, high temperature,
drought, salinity, submergence, nutrient deficiencies etc.
also adversely affect rice productivity (Wani, Sah 2014).
The availability of chemical fertilizers also limits rice
production on a global scale. To achieve the targeted
requirement of 321 million tons of rice, it is predicted that
28.8 million tons of chemical fertilizers will be required
globally per year (Mahdi et al. 2010). However, the global

chemical fertilizer production capacity is 21.6 million tons
per year. Thus, a shortage of 7.2 million tons of chemical
fertilizers have to be met either by altering cropping
cycles or by adopting alternative agricultural strategies. In
addition, inappropriate fertilization patterns and excessive
use of nitrogen fertilizers have resulted in substantial
nitrogen loss through ammonia leaching (Cameron et
al. 2013; Ma et al. 2019). Hence, in this scenario, use of
biofertilizers seems to be more appropriate approach to
not only to counter the need for the scarcity of chemical
fertilizer but also to maintain soil health and fertility in a
sustainable way.

Endophytes have been found in almost all plant tissues
studied (Gaiero et al. 2013; Hardoim et al. 2015; Xia et al
2022). They perform agaiafunctian huaccalaratinaminaral

uptake by cropsand e yus
minerals (Sturz etal. 2 tes
also produce phytoho 8.2 Sec 1 Sk Lo o -84 or
antibacterial agents th int
development, seed ger nd
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The association of fireflies to local plants was observed at twenty-eight randomly selected sites
throughout eight different ecoregions in two eastern Indian states of Odisha and West Bengal, between
March 2017 to February 2022. Seven firefly species, belonging to four genera, utilized fifty-six different
plant species under twenty-five families. Maximum plant species preferred by them belonged to Fabaceae
(11). Display plant based net sweeping counts from different plants varied significantly (at p < 0.05, t =
7.6); the same was noticed for the visual field count (at p < 0.05, t = 9.61). Counts from different height
ranges varied significantly (at p < 0.05, t =4.1). The number of families (t = 5.22, p = 0.002) and species (t=
3.97, p = 0.007) of associated plants visited by different firefly species also varied significantly. A combined
sampling methodology involving both display plant-based net sweeping counts and visual field count had
resulted in a significant difference (t = 3.21, p = 0.01, df= 8) between the male and female abundance on
display plants. The upper leaf-surface was maximally utilized (54%) by the adult males for perching, while
the undersurface (26%) was well utilized for their luminescent courtship displays. Information regarding

associated and display plants will facilitate their conservation at the native habitat.
© 2023 National Science Museum of Korea (NSMK) and Korea National Arboretum (KNA), Publishing
Services by Elsevier. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:
conservation
courtship display
display plants
Indian fireflies

Introduction

Fireflies depend on different plants in various aspects
throughout the stages of their lifecycle. For example, display
plantss (DPs) offer a suitable platform for courtship flashing, parts
of vegetation also offer sites for mating, oviposition, larval devel-
opment, etc. Fireflies, those are known to be as plant sap eaters or
nectarivores, often derive nutritional support from plants (Wahida
et al. 2018). Some of the plants host the prey species (particularly
the gastropod snails) of the carnivorous larvae of fireflies (Jusoh
et al. 2010; Jaikla et al. 2020). Studies on firefly display trees con-
ducted by various researchers over last several decades, particularly
in Southeast Asia have shown that the association and interactions
between plants and fireflies are generally species specific and

* Corresponding author. Tel.: +91 79 8057 9965; ORCID.: 0000-0003-4501-0037
E-mail address: srinjanaghosh15@gmail.com (S Ghosh)
Peer review under responsibility of National Science Museum of Korea (NSMK) and
Korea National Arboretum (KNA).

https://doi.org/10.1016/j.japb.2023.03.008

distinctive in the cases of male and female individuals and even
throughout their different life stages (Jusoh et al. 2010; Faust and
Faust 2014; Jaikla et al. 2020). Among the different methodolo-
gies applied by researchers for monitoring the display plant utili-
zation by firefliess, visual counting methods (visual field count
(VFQ)) (Jusoh et al. 2010; Evans et al. 2018) and the display plant
based net sweeping (DPN) (Nada and Kirton 2004) are considered
to be quite common and effective.

The present work attempts to list the plants which were found
to be associated and utili
throughout the study sites.
dance (male: female ratios),
plants by local populations ¢
of both the above-mentione
overall abundance as well
dividuals occupying the pl
2020). This research may L
regarding the trend of colon
any particular ecozone. It also can mm t0 the priority
fixation for the conservation of this faunal asset.
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Biofilm Formation in Acute and Chronic Infections with Special Emphasis on
Common Chronic and Nosocomial Infections
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ABSTRACT

Biofilm is defined as a community of microorganisms that are adhered to living or non-living solid surfaces
and embedded in a common, self-made matrix, comprising of exopolysaccharide material. The role of biofilm in
chronic diseases deserves special importance as these extracellular polymeric materials developed with quorum
sensing support both the primary criteria of infection development namely adhesion and colonisation. Due to their
structural and physiological changes, microorganisms present in the biofilm are difficult to treat or eradicate. The
presence of a protective layer of extracellular polymers, changes in metabolic activity or a high rate of mutation
make them tolerant or resistant to conventional treatment. The persistence of pathogenic microorganisms mostly
renders biofilm to be associated with several acute and chronic infections and various nosocomial or healthcare-related
infections. Furthermore, cancer development may also result due to biofilm formation. Biofilm may contribute to
inflammation. This study deals with molecular aspects of biofilm formation and its role in different disease formations.

Keywords: Biofilm; Signal transduction; Diseases; Cancer; Inflammation

I. INTRODUCTION

About 40-80 % of bacteria in nature establish a stable
and firm attachment for colonisation over a solid surface
or tissues that leads to the formation of a microconsortia,
scientifically termed as biofilm.! Biofilm is defined as
a microbial community that is adhered to various living
or non-living solid surfaces and embedded in a self-
made matrix commonly made up of polysaccharides like
alginate, proteins like fibrin and extracellular DNAs.?
Though the first report of biofilm was published in 1683
by Antonie Von Leeuwenhoek, but it gets its importance
in the medical field only after 1970 when Neils Hoiby
first observed a relation between the etiological agent
of persistent infection and bacterial biofilm in cystic
fibrosis patients.’

It is well documented that the establishment of biofilms
follows a few sequential steps which involve pellicle
formation, initial adhesion, and attachment of bacteria,
colonisation and maturation of bacteria. Biofilm confers
numerous advantages to bacterial species including resistance
to antibiotics, combat against host defences etc. During the
transformation from the free-floating planktonic stage to
the static biofilm stage, several physiological and molecular

Received : 14 August 2022, Revised : 30 December 2022
Accepted : 17 January 2023, Online published : 07 June 2023
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changes occur in the bacterial cell. The production of
extracellular polymeric substances, expression of several
genes that encode proteins make bacterial cells resistant
to antimicrobials. The expression of several genes (like
ndvB in Pseudomonasaeruginosa) that encode proteins
make bacterial cells resistant to antimicrobials.*

The presence of persistent cells in a biofilm also
makes them recalcitrant to antimicrobials and protects
them from host defences.®® This recalcitrant nature of
biofilm makes them difficult to remove from infection
sites and makes them responsible for the development
of several chronic infections.® Cystic fibrosis, bacterial
vaginosis, inflammatory bowel disease, chronic wound
infections etc. are some chronic infections that are
associated with the development of bacterial biofilm
within the infected tissues.

The role of bacterial biofilm in the development of

cancer is a relatively ne ies
showed that intense 1ed
by multi-species biofil s R ive
penetration and diseas lon
of immunologic respon 1wve
been identified as piv ing
and developing colorec ew

specifically focuses on the role of biofilm in several
common chronic diseases as well as in cancer development.
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Abstract

Ageing is a multi-factorial phenomenon which is considered
as a major risk factor for the development of neurodegeneration,
osteoporosis, cardiovascular disease, dementia, cancer, and other
chronic diseases. Phenotypically, ageing is related with a combination
of molecular, cellular, and physiological levels like genomic and
epi-genomic alterations, loss of proteostasis, deregulation of cellular
and subcellular function and mitochondrial dysfunction. Though, no
single molecular mechanism accounts for the functional decline of
different organ systems in older humans but accumulation of DNA
damage or mutations is a dominant theory which contributes largely
to the development of ageing and age-related diseases. However,
mechanistic, and hierarchical order of these features of ageing has not
been clarified yet. Scientific community now focus on the effect of
obesity on accelerated ageing process. Obesity is a complex chronic
disease that affects multiple organs and tissues. It can not only lead to
various health conditions such as diabetes, cancer, and cardiovascular
disease but also can decrease life expectancy which shows similar
phenotype of ageing. Higher loads of DNA damage were also observed
in the genome of obese people. Thus, inability of DNA damage
repair may contribute to both ageing and obesity apart from cancer
predisposition. The present review emphasizes on the involvement of
molecular phenomenon of DNA metabolism in development of obesity
and how it accelerates ageing in mammals.

Key words: Ageing, oxidative stress, obesity, DNA damage, DNA
repair pathway.

Abbreviations: ADAMI17: A disintegrin and metalloproteinase
17; ADRB2: Adrenergic beta 2 receptor; ALDHIAI: Aldehyde
dehydrogenase 1 family member Al; ALOX5AP: Arachidonate
5-lipoxygenase activating protein; AMPK: AMP-activated protein
kinase; BER: base excision repair; BIRCI: Baculoviral IAP repeat-
containing protein 1; BLM: bloom syndrome; BMI: body mass index;
BRCAI: Breast cancer type 1; CD36: Cluster of differentiation 36;
CDK: cyclin-dependent kinase; COX2: Cyclooxygenase 2; CR:
calorie restriction; CREB: cAMP responsive element-binding factor;
CS: Cockayne syndrome; CVD: cardiovascular disease; DNA-PK:
DNA-dependent protein kinase; DNA-PKcs: DNA-PK catalytic
subunits; DSBs: double-strand breaks; ERCC: excision repair cross
complementation group; FMI: Fat mass index; FOXO: Forkhead
box protein O; HIF-1: hypoxia-inducible factor 1; HMGBI: high
mobility group box 1; HR: Homologous recombination; H2AX: H2A
histone family member X; JAK/STAT: Janus kinase/signal transducers
and activators of transcription; LIAS: Lipoic acid synthetase; LPO:
Lipid peroxidation; LRP1: Low density lipoprotein receptor-related
protein 1; MCP-1: Monocyte chemoattractant protein-1; MDM2:
Murine double minute 2; MEF: Mouse Embryonic Fibroblast; MLH:
mutL homolog; MMR: mismatch repair; MSH: mutS homolog;
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NEIL: Nei endonuclease VIII-like; NER: nucleotide excision repair;
NF-xB: nuclear factor kappa B; NHEJ: non-homologous end
joining; NOX: NADPH oxidase; NRF2: Nuclear factor erythroid
2-related factor 2; OGGI: 8-oxoguanine glycosylase; OGT: O-linked
N-acetylglucosamine transferase; PARP: Poly (ADP-ribose)
polymerase; PI3K: phosphatidylinositol 3-kinase; POTI: protection
of telomere 1; PPARBP: Peroxisome proliferator activated receptor
binding protein; PTEN: phosphatase and tensin homolog deleted on
chromosome 10; RAPI1: repressor activator protein 1; ROS: reactive
oxygen species; SASP: senescence-associated secretory phenotype;
SIRT: Sirtuin; SSBs: single-strand breaks; TIN2: TRFI-interacting
nuclear protein 2; TL: telomere length; TMD: Transmucosal muscular
dystrophy; TPP1: protection of telomeres 1; TRFI: telomeric repeat
binding factor 1; TRF2: telomeric repeat binding factor 2; T2DM:
type 2 diabetes mellitus; USP48: Ubiquitin specific peptidase 48;
VEGF : vascular endothelial growth factor; WAT: white adipose tissue;
WRN: Werner syndrome RecQ like; XP: xeroderma pigmentosum;
XRCC: X-ray repair cross-complementing protein; 8-0x0G:
8-oxoguanine; 53BP1: p53 binding protein 1.

Introduction

geing is a complicated biological phenomenon

that results in a cumulative loss of physiological

integrity. This process is characterized by various
features at the physiological, molecular, and cellular level. It is
caused by the accumulation of cellular damage and is triggered
by various factors such as genomic and epi-genomic alterations,
telomere attrition, cellular senescence, mitochondrial
dysfunction, and loss of proteostasis, as well as various cellular
dysfunction and chronic inflammation (1). These hallmarks are
interrelated to the proposed health hallmarks, which include
the maintenance of homeostasis and the ability to respond
adequately to stress. Some of these hallmarks are also known
to affect the regulation of various cellular functions. Although
it is possible that ageing involves damage to various cellular
components, it is believed that instability of the genome is one
of the factors that contribute to the development of this process
(2). The stability and integrity of the DNA are constantly
challenged by various external factors such as chemical,
biological, and physical agents (3). In
factors like hydrolytic reactions, ROS,
mistakes can also contribute to the dev
instability (4). Lack of proper maint
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Abstract

PTEN, dual phosphatase tumor suppressor protein, is found to be frequently mutated in various cancers. Post-translational
modification of PTEN is important for its sub-cellular localization and catalytic functions. But how these modifications affect
cytological damage and aneuploidy is not studied in detail. We focus on the role of phosphatase activity along with C-terminal
phosphorylation of PTEN in perspective of cytological damage like micronucleus, nuclear bud, and nuclear bridge formation.
Our data suggest that wild-type PTEN, but not phospho-mutant PTEN significantly reduces cytological damage in PTEN
null PC3 cells. In case of phosphatase-dead PTEN, cytological damage markers are increased during 24 h recovery after
DNA damage. When we use phosphorylation and phosphatase-dead dual mutant PTEN, the extent of different cytological
DNA damage parameters are similar to phosphatase-dead PTEN. We also find that both of those activities are essential for
maintaining chromosome numbers. PTEN null cells exhibit significantly aberrant y-tubulin pole formation during metaphase.
Interestingly, we observed that p-PTEN localized to spindle poles along with PLK1 and Aurora Kinase A. Further depletion
of phosphorylation and phosphatase activity of PTEN increases the expression of p-Aurora Kinase A (T288) and p-PLK1
(T210), compared to cells expressing wild-type PTEN. Again, wild-type PTEN but not phosphorylation-dead mutant is
able to physically interact with PLK1 and Aurora Kinase A. Thus, our study suggests that the phosphorylation-dependent
interaction of PTEN with PLK1 and Aurora Kinase A causes dephosphorylation of those mitotic kinases and by lowering
their hyperphosphorylation status, PTEN prevents aberrant chromosome segregation in metaphase.

Keywords Aneuploidy - Spindle pole - Micronucleus - PTEN - Aurora Kinase - Polo-like kinase

Introduction

PTEN (Phosphatase and Tensin homolog deleted on chro-
mosome 10) is frequently mutated in a variety of malignan-
cies, including prostate cancer, breast cancer, endometrial
cancer, and glioblastoma [1-3]. It is a dual protein and lipid
phosphatase, whose classical function is to negatively reg-
ulate the oncogenic PI3K/Akt pathway [4, 5]. PTEN has
recently been identified as a DNA repair protein. Bestowing
several studies PTEN null cells shows genomic instability
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and abnormal chromosomal characteristic like chromo-
somal breakage, telomere fusion, nucleoplasmic bridge for-
mation, etc. [6]. Significant pool of PTEN localizes to the
nucleus/chromatin and plays vital functions in the mainte-
nance of genomic stability and chromatin architecture [6].
PTEN inhibits genomic instability by a variety of functions,
including regulation of spindle assembly checkpoint (SAC)
[7, 8], controlling cell cycle checkpoints [9], homologous
recombination (HR) repair [10], and replication fork stability
[11]. According to the findings, PTEN stabilizes the MAD2
protein, a component of the MCC complex, and protects it
from ubiquitin-mediated degradation [12]. This results in
the prevention of unregulated chromatin segregation and
aneuploidy during the metaphase of cell division [13—15].
Number of reports sugg
tions of PTEN may be attr
modulations, including phda
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Both phosphorylation and phosphatase activity of PTEN are required to Rl
prevent replication fork progression during stress by
inducing heterochromatin
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ARTICLE INFO ABSTRACT

Keywords: PTEN is a tumor suppressor protein frequently altered in various cancers. PTEN-null cells have a characteristic of

PTEN rapid proliferation with an unstable genome. Replication stress is one of the causes of the accumulation of

PEOSPEO"Ylaﬁon_ ) genomic instability if not sensed by the cellular signaling. Though PTEN-null cells have shown to be impaired in
Eeofii;itj;e activity replication progression and stalled fork recovery, the association between the catalytic function of PTEN regu-
HeIt)erochromatin lated by posttranslational modulation and cellular response to replication stress has not been studied explicitly.

To understand molecular mechanism, we find that PTEN-null cells display unrestrained replication fork pro-
gression with accumulation of damaged DNA after treatment with aphidicolin which can be rescued by ectopic
expression of full-length PTEN, as evident from DNA fiber assay. Moreover, the C-terminal phosphorylation (Ser
380, Thr 382/383) of PTEN is essential for its chromatin association and sensing replication stress that, in
response, induce cell cycle arrest. Further, we observed that PTEN induces HP1a expression and H3K9me3 foci
formation in a C-terminal phosphorylation-dependent manner. However, phosphatase dead PTEN cannot sense
replication stress though it can be associated with chromatin. Together, our results suggest that DNA replication
perturbation by aphidicolin enables chromatin association of PTEN through C-terminal phosphorylation, induces
heterochromatin formation by stabilizing and up-regulating H3K9me3 foci and augments CHK1 activation.
Thereby, PTEN prevents DNA replication fork elongation and simultaneously causes G1-S phase cell cycle arrest
to limit cell proliferation in stress conditions. Thus PTEN act as stress sensing protein during replication arrest to
maintain genomic stability.

1. Introduction

Understanding the function of PTEN associated with its various
tumor suppressor activities has been gaining interest since the last de-
cades. PTEN is mutated or inactivated in many tumor lineages, including
glioblastoma, breast, prostate, hepatocellular carcinoma, melanoma,
and endometrium carcinoma [1-8]. PTEN promotes its tumor suppres-
sor activity by functioning not only in the cytoplasm by down regulating
PI3K-Akt pathway but also in the nucleus by guiding and preserving
genomic stability [9]. It emerges as guardian of the genome by con-
trolling multiple cellular obligatory pathways including cell cycle
regulation at both G1 and G2 checkpoint [10,14-16], maintenance of
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heterochromatin structure through stabilizing HP1o and histone H1 [12,
13], HR repair [10,11], proper chromosome segregation [17,18] and
DNA replication progression [19-21]. It has been found that PTEN null
cells are well adapted to overcome intra-S-phase checkpoint and exhibit
premature S-phase exit compared to wild-type cells [19]. Aberrant DNA
replication and early S-phase exit render genomic instability in daughter
cells and are considered to be potential reasons for promoting
malignancy.

Cancer cells acquire aggressive proliferative potential by deregula-
tion of replication origin activation resulting over replicated, fragile, or
un-replicated DNA accumulation leading to genomic instability [22].
Any form of DNA damage in the S-phase causes replication stress and has
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Abstract

In electromagnetic signal reception Gabor uncertainty is one of the
fundamental concepts. A finitelimitation hasbeen noticed whilewe are
receiving Jovian busts and analyzing it at our observatory set at
Bidhannagar College. Due to time-frequency restriction thereis more
than 0.1 us uncertainty in recording Jovian signal through Radio Jove
Project or by spectrum analyzer. It also noted precise observation is
largely limited by time synchronization through client computer and
instrumental selection circuit choice. It challenges this backlash is
hidden into modern days signal reception procedure.

Keywords:
Uncertainty, Radio Signal, Jovian Burst, Spectrum Analyzer

1. INTRODUCTION

We have crossed a long way in science and technology field
throughout our civilised era. Despite our tremendous progress, we
are still behind in time, namely for reception of galactic and
extragalactic radio signals[1]-[2].

After the discovery of radio bursts from Jupiter, careful
analysis of extraterrestrial signal to understand the cause behind.
Most of the observed radio waves from Jupiter are polarized.
Information wrapped in Jovian signal consists of meteorol ogical
conditions of Jupiter and about the medium in space between
Jupiter and Earth through which signal travels. Polarized radio
waves implied that Jupiter had a very intense magnetic field and
when charged particles move through that magnetic field their
paths are distorted. The particles are accelerated and move in
spirals around magnetic field lines towards either the north or the
south pole. Accelerated charged particles emit radiation in radio
frequency range depending up on their energy. and called
cyclotron emission. In our endeavour to receive Jovian radio
emissions we need to know about the source of theradio signal as
well as actually when it was detected. The time correlationisvery
important to distinguish Jovian bursts from ordinary radio
frequency interference [3].

2. CONSTRAINSIN PRECISE DETECTION

Two major points may be considered for precise detection of
radio signals from extra-terrestrial sources. They may be
categorised as: Instrumental limitation and Time-frequency
uncertainty.

21 INSTRUMENTAL LIMITATION

Data quality is a major criterion in any signal processing
module [4]-[5]. Accuracy over precision is carrying more
importance in our observation. A typical personal computer uses
a quartz crystal oscillator for timestamp which is sensitive to
temperature and drifts with time. So, we need to synchronize it

1476

regularly. During this synchronization an estimation of time to
communicate with reference and the time taken to process the
request and response by reference plays a crucial role in updating
computer clock. A few ms errorsin assumptions accumulate to a
second in result. We assume general PC quartz crystal has
tolerance about 20 ppm when averaged over 1 day. At the end of
a 24-hr time, the clock could diverge by ~ 1.8 second. To some
extent aPC clock is seemsto be responsible for its own accuracy.
The Network Time Protocol (NTP) is widely used for
synchronizing PC clocks by exchanging messages between atime
server and client PC containing information about time offsets and
delays. We may consider that time in local computer consists of
real time and a symmetric offset 5. Computer sends a request to a
time server with local time stamp (Tint+0). Server receives it at
time T and responses it which get processed by client with time
stamp (Ti+0). From observed relation

(Tint 6) <T < (Tt+9) D
Client computer evaluates symmetric time offset.
0=T- (Tin+ Tf)/2 (2)

NTP can provide synchronization a the sub-tens of
millisecond level. Sub-microsecond level precision can be
achieved by using Precision Time Protocol (PTP), which is based
on Standard for a Precision Clock Synchronization Protocol for
Networked Measurement and Control Systems standard [6].

3. TIME-FREQUENCY UNCERTAINTY

According to uncertainty principal energy of any function and
its Fourier transform cannot be simultaneously localized [7].
Hence there is no suitable technique that can simultaneously
localized a Jovian signa in both the time and frequency domain.
When we analyse the signal received for along window, we can
have a good frequency resolution at the cost of temporal
resolution. It causes a drop in accuracy. Let the signal and its
Fourier transformation (FT) are respectively denoted by s(t) and
S(w) inL,(R) ; where, L,(N)is Hilbert space of all integrable
signalsin real domain [8]. Here,

+00

s(t) = j s(w)' 7 dew ©)
and from Plancherel’s theorem
s() = [ st) > dt (4)

—o0

In our problem, we assume Jovian signal as either continuous
or pulse shaped for an adjustable length of time. Using the usual
notations, we have,
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Abstract

Covariate adjusted response adaptive designs are developed with ordinal categorical responses for phase Il clinical trial involv-
ing multiple treatments. Stochastic ordering principle is used to order the treatments according to effectiveness and conse-
quently allocation functions are developed by combining the cumulative odds ratios suitably. The performance of the
proposed designs is investigated through relevant exact as well as large sample measures. To investigate the performance
in a real situation, a real clinical trial involving lung cancer patients is further redesigned using the proposed allocation design.

Keywords
Covariate adjusted response adaptive design, ordinal categorical responses, cumulative odds ratio, proportional odds model.

I Introduction

Clinical trials are carefully conducted research studies to find out the treatments that work best on subjects with a certain
disease. Among the several phases of a clinical trial, phase III comprises of the large scale evaluation of treatments and
hence is a crucial phase. In phase III of the clinical trial, the patients enter sequentially into the trial and assigned one
of the available treatments. Complete randomization (CR) is the widely used allocation design in this regard for its sim-
plicity and statistical performance (e.g. higher power). But from a critic’s viewpoint, CR lacks individual ethics as it is blind
to treatment performances and hence does not skew the allocation towards the better performing treatments. On the other
hand, response adaptive randomization (RAR) uses the available allocation and response information of the patients to
update the allocation probabilities so that treatments doing better are used more often.!* Thus a RAR is more desirable
as it compromises collective ethics (identifying a true difference in treatment effectiveness with high statistical power)
with individual ethics (maximum number of patients are treated by the superior treatments eventually).

Depending on the nature of the trial, often the responses of the patients are measured in ordinal categorical scale. For example,
the response of a rheumatoid arthritis® patient can be any of the following: nil, mild, moderate, and severe. As another example,
the responses in cancer trial may be either of the ordinal categories: death, progressive disease to complete remission. Ordinal
responses are also reported in trauma* and sports related knee injury” trials. Another example of ordinal outcomes is the WHO
Clinical Progression Scale, which is a 11-point scale (0: not infected to 10: dead) and is advantageous for the use in an emerging
infectious disease epidemic. In a very recent article on the final report of the Remdesivir trial with Covid-19 patients,® though the
primary outcome is length of recovery time, but the patient response was measured in an ordinal eight point scale. Although
these real trials used fixed allocation designs, but development and advantage of RAR in this context can be found in the
works of Bandyopadhyay and Biswas,”® Biswas et al.,” Biswas et al.,'®'? and Das et al.,'* among others.

Although these developments assumed homogeneity of patients, but in reality, they may differ with respect to covariates
like age, sex and health conditions. So, adapting covariate information into the design phase of the trial is desirable to
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2-Mercaptoethanol) by Heteroleptic Co(III)-Bound Superoxo Complex

A. MANDAL
Department of Chemistry, Bidhannagar College, Kolkata-700064, India

Corresponding author: E-mail: arabindaju @rediffmail.com

Received: 27 January 2023; Accepted: 2 March 2023; Published online: 30 March 2023; AJC-21197

—I
In aqueous acid media (0.02-0.06 M), two aliphatic thiols (RSH) viz. thioglycolic acid (TGA) and mercapto ethanol (MERCAP) were |
oxidized by heteroleptic metal bound superoxo complex, [(dien)(en)Co™(0,)Co™(en)(dien)]** (1) (en = ethylenediamine, NH,CH,CH,NH, |
and dien = diethylenetriamime, NH,(CH,),NH(CH,).NH.) to the corresponding disulphides. Complex 1 is reduced to its corresponding
peroxo complex, [(dien)(en)Co™(0,)Co™(en)(dien)]* (2) in these reactions. The oxidation of both thiols were dramatically catalyzed by |
the presence of Cu** ion. The observed rate constant k, was found to be proportional to [RSH]? and [Cu]? (where [Cu]r is the analytical |
concentration of Cu®). The rate of reaction decreases with increasing ionic strength (I) of the reaction media and k, is also proportional |
to [H*]*". The experimental observation suggests that a 1:2 anionic complex formed between Cu** and RSH participates in the redox cycle. |
|

Keywords: Thiols, Thioglycolic acid, Mercapto ethanol, Superoxide, Redox reaction, Kinetics.

amount of added Cu* ions (0.1-9.0 uM), the oxidation reactions
for the thiols are overwhelmingly fast in comparison to the
uncatalyzed path, details kinetics of which was reported earlier
[20].

INTRODUCTION

Thiols are ubiquitously distributed in aerobic life forms
and have multifaceted functions, including a pivotal role in
antioxidant activity [1-7]. Among them aliphatic thiols are

susceptible to oxidation by many oxidizing agents and lead to
disulphides, sulphoxide and so forth, depending on the thermo-
dynamic strength of the oxidant [8-13]. Thioredoxins are small
proteins that demonstrate a wide range of redox activities in
plants and animals, all involving their two redox active sulthydryl
groups. In biological systems, thiols are oxidized by flavins,
cytochromes and dehydroascorbic acid to control the cellular
redox potential and prevent oxidative damage [14-16]. Often
trace metal ions, particularly Cu** ion, catalyze such reactions
[17,18]. Even ubiquitous Cu®* ions present as impurities in the
solution affect the redox kinetics of these thiol molecules [19].

The present work deals with the Cu(II)-catalyzed oxidation
of two thiols, viz. thioglycolic acid (TGA, HSCH,COOH) and
2-mercaptoethanol (MERCAP, HSCH,CH,OH) (a paradigm
for aliphatic thiols), in aqueous acidic media with heteroleptic
cobalt(IIT) bound superoxide complex, [(en)(dien)Co™(O,)-
Co™(en)(dien)](ClO,)s (1, en = NH,CH,CH,NH, and dien =
NH,(CH,),NH(CH,),NH,). Even in presence of externally small

EXPERIMENTAL

Cobalt(Il) nitrate, ethylenediamine, diethylenetriamine,
2-mercaptoethanol, thioglycolic acid, sodium perchlorate, and
copper(Il) acetate were procured from Sigma-Aldrich, USA
and used without further purification. All the experimental
solutions were prepared with freshly fetched Milli Q-water.

Deuterium o ) were
also used w er was
standardize

Prepar: EM‘“;,;‘Z‘T‘]T‘;%‘.'{L...,, ol -84 'Er0X0-
[bis(ethylen 1t(111)]
perchlorate, (1)was
synthesized srature
procedure [2 'V-VIS
absorption b alue of

molar extinction coefficient, € at 708 nm (¢ in mol ' dm*cm™;
found 1171; reported 1210 [22]) suggests a more than 96%
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ABSTRACT

Agricultural transformation in Poland and Bulgaria, both characterized by unique farm structures compared to the
old EU, has been a policy challenge for the Common Agricultural Policy (CAP) even before integration. Eurostat and
Comtrade data over 2000 to 2016/2017 have been used to analyse agricultural restructuring at farm level, relating it to
growth trends in agro-processing units and eventually to competitiveness in agricultural exports and trade specialization.
CAP payment instruments, especially DPs have influenced farm restructuring, farming practices and income in both
Poland and Bulgaria. Distinctive farm structures have evolved that have caused polarization and influenced productivity.
Large farms are the main beneficiaries of farm aids and this polarization continues in the agro-industry sector as well.
Multinational agro-firms, though insignificant in number are found to monopolise agro-based production in almost
all the food processing sub-sectors in both the member countries. In terms of trade competitiveness indices, export
specialization of agri-commodities has reduced in both members over 2000-2017, shares of processed commodities in
exports with specialization have increased for Poland while Bulgaria has gained in medium-processing capabilities. For
policy implications, small farms need to form producer groups and coordinate with small producers to increase both
farm and firm level productivity. The subsidiarity principle of new CAP can be utilized by member states to facilitate this.

Keywords: farm study, agricultural policy, agro-industry performance, export competitiveness

INTRODUCTION

Post-war land policies and a market-economy
based transition dynamics have curved distinctive
transformational paths for the agricultural structures
of the New Member States (NMSs) that joined the EU
in 2004 and 2007. Assessing the synchronisation of the
agricultural structural changes in the integrating countries
with the evolving CAP policy designs and instruments
have been the focus of a large section of literature. The
present study endeavours to add a few more insights to
this by understanding the trends and determinants of
the changes in the agricultural product chain- beginning
with the production stage involving the farm and farming
practises, then to the consumption stage involving
the agricultural enterprises and concluding with an
assessment of the competitiveness of agricultural trade

patterns. In this context, post-integration agricultural
transformations in two NMSs, namely Poland and Bulgaria
have been studied as country cases. Possessing distinctly
different farming structures compared to the largescale
EU farms, the NMSs, despite their size differences, were
characterised by apparently similar pre-integration farm
structures and agro-enterprise patterns.

The history of land ownership strongly influenced
changes in their farm organisational patterns, both
during the transition period and afterwards. In Poland,
agricultural practices were extremely traditional, often
‘erized
're not

wrough
s of 1
1sition
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Phagocytic response and phenoloxidase activity of
the hemocytes of Bellamya bengalensis exposed to
synthetic fenvalerate.
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Background: Bellamya bengalensisis an important bioresource of the freshwater ecosystem of
India. This edible mollusc is filter feeder, indigenous diet of human, poultry and fishery. Natural
habitat of this freshwater gastropod mollusc bears the risk of contamination by agricultural
pesticide fenvalerate, a synthetic type Il pyrethroid. Hemocytes are the immuno effector cells of
molluscs which are affected by environmental toxins or pathogenic microorganisms. Hemocytes
perform various types of immunological functions such as phagocytosis, cytotoxic response etc.

Results: Experimental exposure of fenvalerate resulted in impairment of phagocytic efficacy

and alteration in the generation of phenoloxidase in B. bengalensis.

Conclusion: The alteration of phagocytic response and generation of phenoloxidase of
hemocytes, exposed to experimental concentrations of fenvalerate under static laboratory
condition have been determined to establish as biomarker of aquatic toxicity in toxin

contaminated natural habitat.

Key words: Fenvalerate, Mollusc, Phagocytosis, Phenoloxidase
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ABSTRACT

The pesticide ecosystem impacts are very diverse, and depending on their persistence could exert their intrinsic toxicity
within an acute to a chronic timeframe. This study examined the toxic effects of Diazinon on haematological and biochemical
endpoints in Oreochromis mossambicus after chronic exposure. After a prior range fining test, fishes were exposed to
predetermined diazinon concentrations (T1-0.906 mg/L) and (T2-1.812 mg/L) and sampled after 28 days for toxicity
‘endpoints. In Diazinon-exposed fish, haemoglobin content, Total Red Blood Cells, Total White Blood Cells, and MCH levels
were substantially lower (p < 0.05) than in the contral fish group. The total blood glucose concentrations in treated fish were
substantially greater (p < 0.05) than in the control group, whereas serum protein concentrations were significantly lower (p <
0.05). Observation for most biomarkers revealed patterns of decreasing values with increasing toxicant concentration and




* water

Article

Biochemical and Pathophysiological Responses in
Capoeta capoeta under Lethal and Sub-Lethal Exposures of
Silver Nanoparticles

Dariush Azadikhah !, Ahmad Mohamadi Yalsuyi >, Shubhajit Saha 3(”, Nimai Chandra Saha 3

and Caterina Faggio **

check for
updates

Citation: Azadikhah, D.; Yalsuyi,
AM; Saha, S.; Saha, N.C.; Faggio, C.
Biochemical and Pathophysiological
Responses in Capoeta capoeta under
Lethal and Sub-Lethal Exposures of
Silver Nanoparticles. Water 2023, 15,
585. https://doi.org/10.3390/
w15030585

Academic Editor: Lihui An

Received: 2 December 2022
Revised: 23 January 2023
Accepted: 30 January 2023
Published: 2 February 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Department of Pathobiology, Faculty of Veterinary Medicine, Urmia Branch, Islamic Azad University,
Urmia 57561-51818, Iran

Department of Fisheries Sciences, Gorgan University of Agricultural Science and Natural Resources,
Gorgan 49138-15739, Iran

Ecotoxicology Research Laboratory, Department of Zoology, University of Burdwan,

Burdwan 713104, West Bengal, India

Department of Chemical, Biological, Pharmaceutical and Environmental Sciences, University of Messina,
Viale Ferdinando Stagno D’ Alcontres 31, 98166 Messina, Italy

Correspondence: cfaggio@unime.it

Abstract: The increasing use of nano-based products raises concerns regarding potential risks related
to their manufacturing, transportation, waste disposal, and management operations. We used the
riverine carp, Capoeta capoeta, as an aquatic animal model to demonstrate the acute toxicity of silver
nanoparticles (Ag-NPs). This study focuses on acute toxicity first, and then integrates the findings
through histopathology, hematological, and biochemical testing of lethal and sub-lethal Ag-NPs
exposures. Red blood corpuscles (RBC), white blood corpuscles (WBC), hematocrit, and total serum
glucose levels were significantly lower in Ag-NPs-exposed fish than in control fish. Total serum
protein, triglycerides, cholesterol, and albumin were all significantly greater in exposed fish. This
research focused on the impacts of Ag-NPs on gills and liver tissue, and it was found that the level of
injury escalated as the concentration of Ag NPs increased. Epithelial lifting of secondary lamellas
(ELSL), epithelial hypertrophy (EH) of secondary lamellae (SL), leukocyte infiltration (LI), and bottom
hyperplasia (BH) were all detected in Ag-NPs-exposed fish. In Ag-NPs-treated liver cross-sections of
Capoeta capoeta, macrophage aggregates (MA), fatty liver (FL), sinusoid dilatation (SD), and necrosis
(N) were identified. Ag-NPs dosages, according to biomarker representations, elicit stress-specific
biochemical and physiological effects, compromising the general overall health status of aquatic
animals. The gradients of toxic responses across exposure concentrations and portrayals of disrupted
fish health with increasing silver nanoparticle exposure time indicate a reduced physiological ability
for surviving in the wild.

Keywords: silver nanoparticles (Ag-NPs); Capoeta capoeta; acute toxicity test; hematological
alterations; biochemical endpoints; histopathological biomarkers
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