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ABSTRACT

Ageratum conyzoides L. (Asteraceae) is an aromatic weed, The weed has been known since time immemorial
for its therapeutic properties and has been utilized for treatment of various ailments, such as bumns and
wounds, for antimicrobial properties, for many infectious conditions and bacterial infections, arthrosis,
headaches and dyspnea, pneumonia, analgesic, anti-inflammatory, antiasthmatic, antispasmodic and
haemostatic effects, stomach ailments, gynaecological diseases, leprosy and other skin discases. A wide
range of chemical compounds including alkaloids, cumarins, flavonoids, chromenes, benzofurans, sterols
and terpenoids have been isolated from this species. Present study aimed at qualitative and quantitative
phytochemical analysis of leaves of A. conyzoides. Phytochemical analysis revealed the presence of tannin,
alkaloids, flavonoids, phenols, glycosides, cardiac glycosides, reducing sugar and saponin and absence of
anthraquinone, carotenoids and free anthraquinone in all the extracts varying quantities. The plant extracts
exhibited the presence of a high amount of phenolics and flavonoid content which might be the key candidates
for the antioxidant potential of the extract. The antibacterial activity of A. conyzoides was tested against
seven bacteria.

Key words : Ageratum conyzoides, Antimicrobial activity, Antioxidant Activity, Phytochemical screening, Total Flavonoids,
Total Phenol

Introduction diseases but it is still out of reach for those leaving in
remote areas. People of those areas depends on tra-
India along with its rich cultural heritage is also  ditional healers and Ojha whom they trust more.
known for its abundance knowledge in traditional  Judicious use of medicinal plants can cure deadly
herbal medicine. The traditional knowledge is based ~ diseases that have long defied synthetic drugs.
on necessities, requirements, observation, study, in- Plants are a source of many chemical ingredients.
stincts or experiments and experience (Jain, 2004).  People have been using plants without having any
Since the earliest days of civilization, mankind have ~ knowledge about the active compounds. If the ac-
been directly or indirectly depended on plant re-  tive ingredients of plants are known, then the mode
sources (Sousa et al.,2021). Even now most of the  of action of plants producing therapeutic effects can
pharmaceutical industries depends on plants for the  also be better investigated. The crude drug used
synthesis of many important drugs occupying asig-  contains some beneficial, some harmful and some
nificant spot. Many of these plants are wild in na-  toxic components, but all integrated under certain
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ABSTRACT

Water is one of the most important nutural resources
of our planet. However, duc to urbanization and increase in
demand of water due to growing population, this resource

exploited which has led to its depletion

is being constantly
aims o

The muludisciplinary science of "cmhy»dmlory'
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ARTICLE INFO ABSTRACT

Keywords:
Adscrption
Ceria

Fukui functica
WO

Stability a(m,)‘.’v"(nml-s)dmmmuoow H20 as well as co-adsorption of 0O/H 0 species
on the same clusters are studied using MOSL/def2TZVIP level of theory. We have considered this study as this
fundamental investigation may be a stepping stone for future investigation of water gas shift reaction (WGSR).
Global/local reactivity descriptors and natural booding orbital (NBO) analysis are also reported for all the

WesR clusters for

d ding the nature of ad
explored all the pessible outcomes for CO/HLO adsorption and co-adsorption oa (CeO)0* ! (n=1-3) clusters.

P of CO and H;0 mol From analysis, we have

1. Introduction

Over the past few decades, ceria has been considered as a fruitful
catalyst for several important reactions due to its structural and elec-
tronic properties. One of the significant use of ceria is as the three-way
catalysts (TWC) for the treatment of exhaust gas in automobiles which
stimulates a strong research area in this field. It is used in the conversion
of some poisonous gases like CO, SOzetc. to less poisonous gases like
€0y, SOy ete. [1,2). It can also act as oxygen buffering by capturing and
releasing oxygen in the redox reactions | 31, This capability is due to the
rapid change in the oxidation state of cerium between +4 and +3 where
the former one has been considered as the most stable state for Ce [4].
Clusters of ceria having Ce™* are applicable in the catalysis ficld because

led to the extensive use of WGSR, Ali Arab and co-workers investigated
the WGSR mechanism on silver nanoclusters by using density functional
theory (6). It was observed that the minimum activation barrier is
related to the CO; (ads) formation and the maximum activation barrier
is related 10 the HO (ads) dissociation. Several catalysts have been
prepared at the industrial level, where WGSR has been carried out both
at high temperature (350-500°C) as well as at low temperature (180-250
“C) depending upon the catalyst used (71, Till date mainly three
different mechanisms have been proposed for the WGSR reaction
namely redox, formate associative and carboxyl associative [8]. How-
ever, there is limited theoretical studies on the catalyst and the mech-
anism of WGSR, Previous studies were carried out on transition metal
carboayls specifically Fe(CO)s (9], Rug(CO)yz [10] and Rhy(CO)yq [11).

d all the steps of mechanistic

pathway with Fe(CO)s through gas-phase quantum mechanical (QM)
calculations using density functional theory (DFT) [9]. They have found

Ce(ll1) has the configuration of 4f° which is more than Ce Kuriakose et al
configuration (4F5d°6s%), h dynamic data indi

that cerium metal is unstable in presence of oxygen [5]. With high ox-

ygen fon mobility and the ability to fl the jon state b that the bé

+4 and +3 together with the high oxidizing power of Ce**, ceria always

leads to lower barriers in comparison to
the mononuclear mechanism. Ling Guo and co-workershave studied the

has a pronounced catalytic property. One of the main r where
prominent catalytic properties of Ceria are used extensively is water gas
shift reaction (WGSR).

The WGSR describes the ion b carbon ide (CO)
and water (H;0) to form Hy and CO; gases (e, CO + Hy0 — COy + Hy).
An increase in the demand for Hz as well as the need of CO removal has

* To whom comrespondence should be addressed.

vl P Ruy(C0)y 3 and carbonyl
complexes-Ru(CO)s with the help of DFT calculations [ 121, They have
found that Ruy(C0),; is much more effective than mononuclear com-
plexes as a catalyst for the WGSR. Even though there is much informa-
tion available for the use of transition metal oxides towards WGSR, the
investigation of f-block metal oxide clusters for the same is limited [13).

E-mail addresses: nk pour | (NK Gour), ramest (R.C. Deka).
Isttgm:/ /5 w2/10. 101677 chphi 2022100125
Received 16 August 2022; Received In revised form 9 N ber 2022, P ber 2022
Available online 24 November 2022
26670224/0 2022 The Authors, Published by Elsevier B.V, This ks an open acoess article under the COC BY-NCND license (htp//creativecommeons org/lcenses/by

ne-nd/4.0/).
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ABSTRACT

Rescarch in science, especially in chemistry has seen

wes recently with

+ liuge rise in use of computational tec
{he development of method such as Machine Leaming (ML)
¢ (Al), coupled with Density
Fuu .1 Theory (DFT), Molecular Dynamics (MD) and

il Artificial Intellig

jons, This has also

Dastom Mechanical (QM) caley

Icuine popular due availability of high-performance Graphics

Unit (GPU), algorithms, datasets and libraries to
W them.  However, achieving this requires a great
| ading of computer science and physical sciences
This clapter aims 1o pull in the attention of young rescarchers

kiH i mputatu nal chemistry, its recent advancements
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ABSTRACT: Antisense therapeutics treat 3 wide spectrum of diseases, — e
many of which cannot be addressed with the current drug technologies. u
In the quest to design better antisense oligonucleotide drugs, we propose ~
five novel LNA analogues (A1=AS) for modifying antisense oligonucleo- - \_) | =)
tides and establishing each with the five standard nudleic acids: adenine 3 &
(A), guanine (G), cytosine (C), thymine (T), and uracil (U). Monomer P St

ides of these modifi were dered for a detailed Density ‘\_) é b 3 ; ‘\;}

| Metrics & More |

Functional Theory (DFT)-based h
their molecular-level I and A d
simulation study was done on a 14- mcv ASO (5'-CTTAG-
CACTGGCCT-3") containing these modifications targeting PTEN yd
mRNA. Results from both molecular- and oligomer-Jevel analysis clearly

depicted LNA-level stability of the modifications, the ASO/RNA duplexes
maintaining stable Watson—Crick base pamng pr ferring RNA-mimicking A-form dupl Notably, MO isosurfaces for
both purines and pyrimidines were majorly di d on the nucleob region in odificati Al and A2 and in the bridging unit
in modifications A3, AO md A5 suggesting that A3/RNA, A4/RNA, and AS/RNA duplexes interact more with the RNase H and
solvent ‘ of A3/RNA, A4/RNA, and AS/RNA duplexes was higher d to that of LNA/
RNA, Al/RNA, and AZ/R.NA duplan This study has resulted in a successful he for dy nucleic acid
modifications taflored for particular needs, fulﬁllng a useful purpose of designing novel e modifications, which may
o the drawbacks and i the p s of existing LNA anti dif

RN (RN AR R

L3

1. INTRODUCTION

Using antisense:mRNA as a e is a
different approach pared to \mng
traditional pharmaceuticals.'™" mRNA contains the set of
instructions which direct cells in the human body to make
Life depends on these p as every fy in
:hc human body, both normal md disease-related, is carried
out by one or many proteins in d Human d
are majorly the result of inapprop protein produci or
disordered protein performance. Antisense-mRNA based drugs
pecifically to their target mRNAs
inhibit the production of disease.causing proteins and
modulate their gene expressions, Unlike the small drug
molecules and monoclonal antibodies, these synthetic
antisense drugs are complementary to their sense-mRNAs,
which take advantage of normal biological processes to
suppress the production of dlscasea\mng proteins and create
a desired therapeutic effect.'™
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activates the cellular endonuclease RNase H, which further
cleaves the RNA strand selectively from the ASO/RNA hybrid
duplexes. ” However, due to the confined stability in biological
media, the ASOs undergo rapid degradation even before
duplexing, and thus, to protect and enhance their binding
affinity and cellular uptake, the existing ASOs need to undergo
chemical modifications to impart a valid antisense response. In
the carly stages, the phosphodiester backbones of the
nucleotides were modified b) rcpl.\nng one of the nonbm!gng
oxygen atoms with sulfur.”'" Briefly categorized under first-
2 ASOs, l.,.t.L 'L " _‘M.\. 'n. dates
gained signifi ion, yet phosphorothioates (PSs) were
the most successful to induce the RNase H functions.”™"* The
first antisense drug marketed under the brand name
“Vitravene™ (IS15-2922) approved by the FDA in 1998 was a
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Antisense medications are chemically
oligonucleotides (ASOs/AONs) complementary to their target
mRNAs, which bind by Watson—Crick base pairing, forming
ASO/RNA hybrid duplexes. mRNA bound by an ASO
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Abstract

The objective of the study is to determine the impact of land use and land cover {LULC) change on land surface temperature
(L5T) and thermal stress at Jorhat from 2009 to 2021. The experiment used Landsat TM (Thematic Mapper) for 2009 and
OLI (Operational Land Imager VTIRS (Thermal Infrared Sensor) for 2021 from earth_explorerusgs.gov. Landsat data were
employed to calculate the LST and LULC changes. Utilizing UTFVI (urban thermal field variance index), thermal stress
over the ground surface has been computed. Thermal discomifort is computed simultaneously wsing the relative strain index
(RSI) and net effective temperature (NET) index. Jorhat evidenced significant rise in built-up land to 281.25 hectares with
reduced vegetation cover of 480.96 hectares from 2009 to 2021. These modifications caused significant rises in LST of
4.18 °C, 2.33 °C and 3.01 °C in September, October and December from 20089 to 202 1. According to UTFVI from 2009 to
2021, Jorhat experienced declining ecologically excellent area with a rising proportion of ecologically worse land. In Scp-
tember and October 2000, the Jorhat city had just 10 days of bioclimatic discomfont and 19 days of bioclimatic comfort, as
opposed to 24 and 10 days in 2021, respectively. Similarly, NET estimated 21 very hot days in October 2021, as opposed to
Just 9 days in 2009. Compared to 2009, there are now 6 and 4 days in December 2021 that are classified as warm or slightly
hot, respectively. This leads to the conclusion that Jorhat's thermal condition is significantly impacted by changes in land
use and land cover.

Keywords Land use and land cover - LST - UTFVI - RSI and NET

Introduction

The ghobal population is increasing very rapidly since indus-
trialization. As per the estimate of united nation, global
urban population is projected to become 68 percent from
the current scenario of 55 percent with current pace of
urbanization (United nation 2018). There is an increasing
global pressure of population to expand its demand for more
sccommodations, food, agricultural production and shelter
{Imran et al. 2021). Subsequently. land cover is changing
rapidly in order to meet the demands of global population,

Edited by Dr. Mehdi Abdolmaleki (ASSOCIATE EDITOR) /
Prif. Savka Diseva ({CO-EDITOR-IN-CHIEF).

! Riturg Neug
rituzaj neogE @ gl com
Garguom College, Sivasagar, India

A Department of Sttistics, Dibrugarh University, Dibragarh,
India

which ultimately replacing vegetation to impervious surface
due to human activities and that finally contributing to cli-
mate change (Igun and Williams 2018: Nzoiwn et al. 2007).
The change of land use and land cover is more noticeable
over urban areas of the world. Change of land use and land
cover plays a significant role on changing the regional cli-
mate (Jzhan et al. 2021 Nagarajan and Basil 2014; Grimm
et al. 2008). Conversion of natural green vegetation to urban
built-up land is mainly responsible for change in regional
climate (Argueso et al. 2013; Imran et al. 2018, 20192, b).
The urbanization induced concretization replace natural sur-
face with impermeable concrete structure such ss industrial
and residential buildings, parking knots and impervious
roads (Babalola and Akinsanola 2016; Patra et al. 2008).
This urban conversion leads to lower albedo and higher
absorption of heat ultimately leads to higher land surface
temperature (LST) in urban areas. Thus, LST rises over the
cities due to the effect of built environment and concrete
structure (Neog 2022). The higher L5T in the urban areas
comparing to the nearby areas is known as urban heat island

€] Springer
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ABSTRACT

Population flow or migration is the common
phenomenon that occurs in different parts of the world is
varying intensity and degree. Jorhat town is the growing
urban centers in the central part of Assam receiving migrants
from different parts of the state. The movement of population
or migrants is more prominent after 1995 with business and
services are the prime cause of migration. Jorhat receives
yoluminous migrants from the adjacent districts of Sivasagar
and Golaghat and nearby states of Bihar and Uttar Pradesh
Apart from the permanent shift or migration of population,
Jorhat city also witnessed diurnal flow of population fton
aland. Maxiumuim

different urban centers of Assam and Nag

inter-district flow has been observed form Golaghat, Dibrugaih
and Guwahati while intra-district from Titabor, Teok sl

»»300 5>

Maraini urban centers. The Gravity analysis also portrayed
an almost high positive as well as significant correlation of
0.75 with actual flow validating the role of distance on
volume of interaction between urban centers

INTRODUCTION

Population flow or migration is an important component
of population dynamics. Migration is considered as one of
the important factors after fertility and mortality that influence
the demographic changes in a country (Kumari,
2014).Migration is the permanent and semi permanent
movement of population from one place of residence to other.
Migration cannot be considered a mere shift of people from
one place of residence to another, as it is most fundamental
to the understanding of continuously changing space content
and space relationship of an area (Gosal,1961). It is a
common phenomenon all throughout the world. The influence
of immigration to one place cannot only be simply linked
10 social, cultural and economic transformation but also to
urban growth and urbanization. Migration can be of different
types such as rural to rural, rural to urban, urban to urban
and urban to rural. But surprisingly rural to urban migration
oceupies second position by constituting 20 percent of total
migration in India (Kumari, 2014).The most common form
of migration i.e. rural to urban migration plays a significant
ole on urban growth and urbanization. As per the census

»»301 »»
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