
























REVIEW

Acoustic and volumetric investigations in aromatic,

cyclic and aliphatic ketones with dimethyl

sulphoxide at 308.15 K

Sk.Md Nayeem
a,*, M. Kondaiah

b
, K. Sreekanth

c
, D. Krishna Rao

d

aDepartment of Physics, KRK Govt. Degree College, Addanki 523201, A.P., India
bDepartment of Physics, NM Govt. Degree College, Jogipet 502270, Telangana, India
cDepartment of Physics, PBN College, Nidubrolu 522124, A.P., India
dDepartment of Physics, Acharya Nagarjuna University, Nagarjuna Nagar, 522 510, A.P., India

Received 10 April 2015; accepted 5 August 2015

KEYWORDS

Ultrasonic velocity;

Density;

Excess properties;

Redlich–Kister type

polynomial;

Theoretical velocity models

Abstract Ultrasonic velocities, u, and densities, q, of binary liquid mixtures of dimethyl sulphoxide

(DMSO) with ketones such as acetophenone (AP), cyclohexanone (CH), and 3-pentanone (3P),

including pure liquids, over the entire composition range have been measured at 308.15 K. Using

the experimental data, deviation in ultrasonic velocity, Du, deviation in isentropic compressibility,

Dks, excess molar volume, VE
m, excess intermolecular free length, LE

f and excess acoustic impedance,

ZE, partial molar volumes, Vm;1, Vm;2, and excess partial molar volumes, VE
m;1, V

E
m;2 have been

calculated. Molecular interactions in the systems have been studied in the light of variation of

excess/deviation values of calculated properties and these properties have been fitted to Redlich–

Kister type polynomial equation. The observed positive values of VE
m, Dks, L

E
f and negative values

of Du, ZE for all the binary liquid mixtures studied clearly indicate the presence of the dominance of

weak physical interactions between the components of molecules. Further, FTIR spectra support

the conclusions drawn from deviation/excess properties. Moreover, theoretical values of ultrasonic

velocity in the mixtures have been evaluated using various theories and such values were compared

with experimental velocities to verify the applicability of such theories to the systems investigated.
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a b s t r a c t 

The densities , speeds of sound and viscosities including those of pure liquids, were mea- 

sured for the binary mixtures of 2-methylcyclohexanone with various functional groups 

(m-cresol, p-cresol, and o-chlorophenol) over the entire composition range at different 

temperatures (303.15 - 318.15) K and atmospheric pressure 0.1MPa. Using this experimen- 

tally determined data, the values of excess molar volume, excess isentropic compressibil- 

ity, partial molar volumes, partial molar isentropic compressibilities and deviation in vis- 

cosity of these components at infinite dilution were calculated. The results are discussed 

both in terms of acid-base interactions and the formation of π- π complexes between the, 

unlike molecules. Excess molar volume values have been analyzed with Prigogine- Flory- 

Patterson. 

© 2020 Published by Elsevier B.V. 

Specifications Table 

Subject area Physical chemistry & Chemical Thermodynamics 

Compounds 2-methylcyclohexanone, m-cresol, p-cresol and o-chlorophenol 

Data category Spectral synthesized 

Data acquisition format IR 

Data type Process and analysis 

Procedure Measurement of density, viscosity, and speed of sound of above-mentioned compounds, Estimate Partial 

molar volumes and Partial molar isentropic compressibilities. 

Data accessibility Data is provided with this article 

1. Rationale 

The Monumental features of Ionic Liquids (ILs) have a great plausible utilization in contemporary epoch. Remarkably, the 

thermo physical distinctive features of ILs at ambient temperatures play a juggernaut role in many sectors such as industrial en- 

gineering, pharmaceutical manufacturing and waste management treatment. Hydrogen bonding between molecules of an indi- 

vidual component or between molecules of different components of a mixture may be treated as an extreme case of dipolar 
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A B S T R A C T   

A methodology for the exploration of clinical suitability of Remdesivir drug to SARS-CoV-2 main protease based 
on the computational, theoretical analysis pertinent to Gibb’s free energy computed from the Molecular Dynamic 
simulations with OPLS-AA force field at 300 K/atmospheric pressure and the variation of thermodynamic po-
tentials over the entire simulation run of 100 ns. This study emphasized the suitability of Remdesivir drug to 
SARS-CoV-2 protein and the same is emphasized by the results of global clinical trials. This methodology can be 
applied for future design, development of more specific repurposed inhibitors for the treatment of SARS-CoV-2 
infection.   

1. Introduction 

Coronavirus disease (COVID-19) is an infection causing the severe 
acute respiratory syndrome. Coronavirus 2 (SARS-CoV-2), a recently 
revealed novel coronavirus is genetically different from viruses that 
trigger influenza. These are encased, single-stranded RNA viruses whose 
exterior is enclosed by a halo of protein spikes (corona). The SARS-CoV- 
2 fits in to the cysteine protease family and the fatality due to this has 
reached thousands and been mounting step by step, which is a major 
crisis in the world (Chen, 2020; Chen et al., 2020; Roberts et al., 2007). 
Since SARS-CoV-2 is rapidly spreading worldwide, World Health Orga-
nization (WHO) has declared it as a pandemic disease (Organization, 
2020). Further, the devastation (de Wit et al., 2020; Xu et al., 2020) 
caused by this virus had raised high and critical interest to screen for 
expected medications through either sedate repurposing or novel 
medication advancement (Beck et al., 2020; Li and De Clercq, 2020; Lim 
et al., 2020; Novel, 2020; M. Wang et al., 2020). It is to be noted that the 
viruses need host-cell functional receptors in humans to accumulate and 
attack the immune system. As per the important studies (Cao et al., 
2020; Gralinski and Menachery, 2020), the spike protein SARS-CoV-2 
attacks the Angiotensin-converting enzyme 2 (ACE2) target protein on 
the surface of pulmonary epithelial cells of humans (Paraskevis et al., 

2020; Tipnis et al., 2000). Consequently, the challenge to search for 
medicines to prevent novel COVID-19 is of immense concern for all 
scientists around the globe. In this connection, Governments and phar-
maceutical companies are paying much attention on probing and 
developing the unambiguous vaccine or antiviral drug to avert or 
manage budding infection of SARS-CoV-2. However, drug repurposing 
permits to quickly examine medical management, at lower costs and 
with diminished danger of disappointment as the wellbeing profile of 
the medication is commonly entrenched. 

As of late, in view of its positive outcomes in clinical preliminaries, 
Remdesivir was affirmed by Food and Drug Administration to treat 
COVID-19 through emergency use authorization. With regards to 
Remdesivir, it is a monophosphoramidate prodrug of an adenosine 
simple that has an expansive antiviral range including filoviruses, 
paramyxoviruses, pneumoviruses, and coronaviruses (Gralinski and 
Menachery, 2020; Lo et al., 2017). In vitro, Remdesivir represses all 
human and creature corona viruses tried to date, including SARS-CoV-1 
&2, (MERS)-CoV and MERS infections (Brown et al., 2019; Sheahan 
et al., 2020, 2017; Warren et al., 2016). Furthermore, the inhibiting 
action of Remdesivir drug on Ebola (Chang et al., 2020; Warren et al., 
2016) and on ACE2 is already proven (Zhang and Zhou, 2020). The 
principal prescription experience of the recuperated patients in the US 
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ABSTRACT
We propose a unique theoretical methodology because of the global high priority rating to search for
the repurposed drugs that outfit clinical suitability to SARS-CoV-2. The approach is based on the
exploration of structural analysis, computation of biothermodynamics, interactions and the prediction
of entropy sign successively via molecular dynamics. We tested this methodology for Favipiravir/
Dolutegravir drugs on the apo form of SARS-CoV-2 main protease. This theoretical exploration not
only suggested the presence of strong interactions between (SARS-CoV-2þ Favipiravir/Dolutegravir)
but also emphasized the clinical suitability of Favipiravir over Dolutegravir to treat SARS-CoV-2 main
protease. The supremacy of Favipiravir over Doultegravir is well supported by the results of global clin-
ical trials on SARS-CoV-2 infection. Thus, this work will pave the way for incremental advancement
towards future design and development of more specific inhibitors to treat SARS-CoV-2 infection
in humans.
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1. Introduction

In recent times, myriads of people have been suffering from
a novel SARS-CoV-2 (COVID-19) infection, and the death rate
toll has reached thousands and been heading step by step,
which is a topmost crisis across the globe (Chen, 2020).
Accordingly, the demand for an investigation of the drug to
forestall SARS-CoV-2 is of enormous interest for all scientific
communities worldwide. The vital topic appropriate to anni-
hilating activity of SARS-CoV-2 virus is concomitant to a var-
iety of viruses which caused MERS (Middle East respiratory
syndrome), SARS (Severe acute respiratory syndrome)
(Roberts et al., 2007). These viruses, which inception the
common cold in human beings over and over again.
However, the new COVID-19 cause earnest evidence com-
pared to Middle East respiratory syndrome and severe acute
respiratory syndrome (Chen, 2020).

SARS-CoV-2 is a betacoronavirus, such as SARS-CoV and
MERS-CoV, all of which have their beginning in chiropterans.
For the aesculapian indicant, SARS-CoV-2 pathologic process
reason out in fatal pneumonia with the technological provi-
sion aggravated similar to SARS-CoV-2 malady. Endure
infected with COVID-19 might likewise fortify acute respira-
tory distress syndrome, leading to a full admittance rate to
an intensive care unit and finally death in austere cases
(Chen et al., 2020).

The COVID-19 virus is suited to the cysteine protease fam-
ily unit. Hitherto, various business firms and scholarly people
followed a line of the probe on the globe paying care on
inquisitory and processing the monosemous vaccine or

antiviral drug to obviate or pull off the budding pathological
process of SARS-CoV-2. Conversely, such selections need
much time for the developing procedure. For the imperative
prerequisite to get rid of the SARS-CoV-2 virus, the use of
repurposed on hand antiviral drugs is authorized to cure
another viral contagion for example HIV, hepatitis B/C and
influenza is to some degree anticipatory. It is based on the
early action of healing after administration relevant to viruses
of Middle East respiratory syndrome and severe acute
respiratory syndrome (Clercq & Li, 2016; Huang et al., 2020;
Liu & Wang, 2020).

As per the studies (Gralinski & Menachery, 2020;
Paraskevis et al., 2020; Tipnis et al., 2000), the COVID-19 virus
chooses Angiotensin-converting enzyme 2 (ACE2) of humans
and from there, it gradually attacks the immune system. This
enzyme is an integral casing of glycoprotein which lies in
the essential issues of human beings. In this work, we used
the Favipiravir/Dolutegravir drugs, which are crucial for the
management of HIV. Further, the suppress activity of
Favipiravir/Dolutegravir drugs on ACE2 is already proven
(Tikellis & Thomas, 2012). In the present study, PDB6M03 per-
tinent to apo form of main protease apt to COVID-19 is the
captivating drug prey for the remedy of COVID-19 pathologic
process. As of late, given its positive outcomes in clinical pre-
liminaries, Favipiravir was affirmed by the Food and Drug
Administration to treat COVID-19 through emergency use
authorization (Kandeel & Al-Nazawi, 2020). The structure and
the source of the Protein/Drugs are shown in Table 1.

SARS-CoV-2 main protease (PDB6M03) as a drug target
with certain drugs is available in the literature, but most of

CONTACT Sk. Md Nayeem mdnayeem@krkgdcaddanki.ac.in or shaikmahammadnayeem@gmail.com Department of Physics, K.R.K. Govt. Degree College,
Addanki, AP 523201, India
� 2021 Informa UK Limited, trading as Taylor & Francis Group

JOURNAL OF BIOMOLECULAR STRUCTURE AND DYNAMICS
https://doi.org/10.1080/07391102.2021.1924262

http://crossmark.crossref.org/dialog/?doi=10.1080/07391102.2021.1924262&domain=pdf&date_stamp=2021-05-14
https://doi.org/10.1080/07391102.2021.1924262
http://www.tandfonline.com


ORIGINAL ARTICLE

Target SARS-CoV-2: computation of binding energies with drugs
of dexamethasone/umifenovir bymolecular dynamics using OPLS-AA
force field

Sk. Md Nayeem1
& Ershad Mohammed Sohail2 & G. Ridhima3 & M. Srinivasa Reddy4

Received: 5 July 2020 /Accepted: 22 December 2020
# Sociedade Brasileira de Engenharia Biomedica 2021

Abstract
Introduction In recent times, myriads of public have been infected with a novel SARS-CoV-2, and the fatality toll has reached
thousands and been mounting step by step, which is a major crisis in the world. The challenge for this burning issue pertinent to
repurposed medicines which prevent novel coronavirus is of immense concern for all scientists around the globe until the arrival
of the vaccine.
Methods Because of the global high priority rating on the search for the repurposed drugs which outfits clinical suitability to
SARS-CoV-2, a unique theoretical methodology is proposed. The approach is based on explorations of biothermodynamics
computed via molecular dynamics, root-mean-square deviation (RMSD), radius of gyration (Rg) and interactions. This unique
methodology is tested for umifenovir/dexamethasone drugs on (SARS-CoV-2) main protease.
Results This theoretical exploration not only suggested the presence of strong interactions between (SARS-CoV-2 + umifenovir/
dexamethasone) but also emphasized the clinical suitability of dexamethasone over umifenovir to treat SARS-CoV-2. This
supremacy of dexamethasone is well supported by the results of global clinical trials and COVID-19 therapeutic approved
management guidelines of countries.
Conclusions Thus, this work will pave a way for incremental advancement towards future design and development of more
specific inhibitors for the treatment of SARS-CoV-2 infection in humans.

Keywords SARS-CoV-2 protein . Dexamethasone . Umifenovir . Molecular dynamics . Gromacs . Gibb’s free energy .

Interactions

Introduction

Coronavirus disease (COVID-19) is an infection causing the
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), a recently revealed novel coronavirus. SARS-CoV-
2 is genetically different from viruses that trigger influenza.

These are encased, single-stranded RNA viruses whose exte-
rior is enclosed by a halo of protein spikes (corona) (Fig. 1).
The SARS-CoV-2 fits into the cysteine protease family, and
the fatality due to this has reached thousands and been mount-
ing step by step, which is a major crisis in the world (Chen
2020; Roberts et al. 2007; Chen et al. 2020). Since SARS-
CoV-2 is rapidly spreading worldwide, the World Health
Organization (WHO) has declared it as a pandemic disease
(Coronavirus disease 2019). Consequently, the challenge to
search for medicines to prevent novel coronavirus is of im-
mense concern for all scientists around the globe.

Governments and pharmaceutical companies are paying
attention to probing and developing the unambiguous vaccine
or anti-viral drug to avert or manage budding infection of
SARS-CoV-2. On the other hand, such selections need much
time for the developing procedure. Drug repurposing permits
to quickly examine medical management, at lower costs and
with diminished danger of disappointment as the wellbeing
profile of the medication is commonly entrenched. Growing
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Present assessment is considered to analysis flow as well as heat characteristics of steady, thermal slip flow
of three-dimensional Casson fluid embedded in a porous medium with internal heat generation. Geometry of
the present analysis is linearly stretched surface. Later, all the PDEs corresponding to the study are altered
to set of nonlinear equations ODEs by means of appropriate similarity transformations. An efficient numerical
scheme of spectral relaxation method (SRM) is applied to solve the nonlinear ordinary system. Variations
of Nusselt number, temperature, velocity, and local skin friction coefficient with fluid parameters exhibited by
graphs and tables. Spectral relaxation method gives an exact convergence to the nonlinear boundary value
problems compare with general methods. In this study, to improve the precision and accuracy of the SRM
successive over-relaxation (SOR) strategy is utilized. Proposed method as well as outcomes is checked with
the comparison. A sensible connection is acquired between the current outcomes and accessible outcomes in
writing. Some of the observations are skin friction coefficient raises and velocities decreases by the magnetic
field strength. Skin friction and Local Nusselt number at the surface is more pronounced for non-Newtonian
case than that of Newtonian case.

KEYWORDS: Spectral Relaxation Method, Casson Fluid, Thermal Slip, MHD.

1. INTRODUCTION
Many researchers attracted to investigation the analysis of
heat exchange of 3D boundary-layer flows over a con-
tinuously stretching as well as heated surface because
of their notable applications in various fields like food
stuff processing, chemical processing equipment, poly-
mer processing, extrusion processes, fiber coating and heat
exchangers design. To receive some knowledge about the
process, heat transport and momentum analysis inside the
fluid on a stretched surface is required. In early days, flow
of boundary-layer through a continuous solid surface mov-
ing with a continuous velocity is considered by Sakiadis.1

Thermal aspect of the issue was considered by Erickson
et al.2 as well as experimental verification was done by

∗Author to whom correspondence should be addressed.
Email: mail2mvsr@gmail.com
Received: 16 April 2021
Revised/Accepted: 13 June 2021

Tsou et al.3 Later, this work1 extended by Crane4 by con-
sidering the geometry of stretching plate.
Casson fluid is very important non-Newtonian fluid

by its rheologic attributes.5–8 Some important points are
reported by authors9�10 by considering the various geome-
tries and various effects by taking the Casson fluid as
working fluid. Dual solutions related to Casson flow over
a shrinking or stretching sheet are found by Kameswaran
et al.11 and also initiate the nature of mass, heat exchange
and skin friction by using Casson parameter. Heat trans-
fer corresponding to flow of Casson fluid over a porous
shrinking sheet together by means of the effect of viscous
dissipation within boundary layer analyzed by Qasima and
Noreen12 and exhibited the existence of dual solutions.
Convective conditions of Casson nanofluid flow with vis-
cous dissipation analyzed by Hussain et al.13 and in their
study they find out many observations out that one obser-
vation are that for Casson parameter effect temperature
profile diminishes. It is seen that Casson fluid flow over
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Abstract---The study has been carried out to assess the accumulation 
of heavy metals in the ichthyofauna of Chippaleru mangroves of south 

coastal AP, India. The water, sediment and fish tissue were collected at 

3 locations. After the collection, the materials were washed with 

distilled water and they were dried and acid digested. Further the 

samples were subjected to analysis of heavy metals by flame atomic 

absorption spectrophotometer. Triplicate samples were analyzed. The 
levels of heavy metals, in water, were higher during monsoon and same 

is the case with sediment. The Cd concentrations in the liver of fishes: 
Mugil cephalus (0.99); Chanos chanos (0.81 and Lates calcarifer (0.11). 

The Milk fish accumulated more Hg (0.98) in its muscle than other fish. 

 
Keywords---mangroves, fish fauna, heavy metal, Mugil cephalus 

 

 

Introduction  

 

One of the important groups of fauna that inhabit the precious mangrove 

ecosystems is fishes. The fishes are harvested from these pristine ecosystems also 
for human consumption. As fishes are known for valuable nutrients like 

biologically complete proteins and essential fatty acids that are beneficial for man 

through the view point of health and therapy (Castro-Gonzalez, 2002; Clarkson, 

2002; Dominogo et al., 2007), the consumption of fish meat has been on constant 

rise. Particularly the sea-food which also includes the one from mangroves is the 
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Introduction: 
Sand ST women constitute a lower segment in Indian society. The women are treated as a separate category and 

these are faced different problems as compared to other women in our society. The constitutional provisions of 

reservation for marginalized women in Panchayat Raj Institutions have given paradoxical results leading to 

ructural implications. The presence of these deprived groups in the Panchayat system was resisted by traditionally 

ominates caste groups in the rural local bodies. The marginalized women are generally under poverty, agriculture 

aDofers, economically poor, low education and social background, less influence on political power. 
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Introduction:- 
Women's leadership is erucial in the effective implementation of any development projert. Majority of schemes ani 
OJects fail due to lack of women's involvement in its planning and implementatio 
nder discrimination is an ongoing debate worldwide. Women's participation in politics has been an isue Ge 

SSOn in recent years. The dominance of caste, culture and patnarchy has resultod in ignvane amng women 
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