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&1 INTRODUCTION

One of the faced b this century are the changes in climafic con-
ditions, which include varied weather patterns, amplified temperatane ranges, acidification of oceans
resulting in a decline in corals, imperiled ecosystems and, ublimately, greatly impacted food security.
The Intergovernmental Panel oa Climae Change (IPCC) defines climae changes as “n change in the
state of the climate that can be identified fe.g . using statistical tests) by changes in the mean andior
the variability of its propertics. and that persists for an extended period, typically decades or longer™
Cubasch et al. 2021}, It is often observed that the temms weather and climate are used interchange-
ably. which is & misconception; weather pertains o short-term changes in local or regional atmo-
sy conditons. itk climato refrs 0 louy-ein skmoshcric conditions
impacted scvercly by climate charge. The change in

mpﬂmuﬂhmwt&mpﬂm:ﬁmﬂxwmld yield of crops, making their mainte-
nance mare difficult. Llnd«bg:d.umdmbohu\yninfﬂL&wghmn heat stress, dry spells,
wind, sea-level risc and 2019, Foud
security, food safety mmm-smmmmmmmmm on focus and new research
i necessary 1 redisce the impact of climatic change, which causes Joas of yiekd, plant growth and
development. This is supported by various sudics pubiished betwoen 1980 and 2015 that illasirate
the global decline in the yield of wheat, maize and cereal crops by 1%, 40% and 10%, res
under choaght conditions de o climate change. Further, a decline of yield by 6+ 20%, 74 + 45,
32 £ 37% and 3 1% in wheat, maize, rice and soybean, respectively, was reported with every "C rise
in global temperature {Asseng et al. 2015; n.y...mmlzms Zhoa et all 2017; Kim et al. 2019).

Plants being sessile in nature inberenily help them
mmhcﬁlﬂ:ngspmedh:nmm:ummmﬂ:mmﬂwrﬁmhucb
mate. One of the on by non-coding
RNAs (ncRNAS. NeRNAs refer o tramscripts that o lmger code for protcing and instead play vital
regulatary roles that are post-transcriptional in nature. Untranslated transcripts of RNA molecules
are marked as ncRNA. The firdt ncNA was found in baker's yeast and was characlerized s an
alanine (RNA (Holley et al. 1965} leading o the discovery of several otber regulatory ncRNAs
of different shapes and sizes. These contralled RNA interferences (RNAT) play a major role in the
dapaton ofplants 1o the shioic stesies occurming due o ClmAEE change, cofering them with
in the gene silencing phenomenan that

RN,

imvolves seq
bition of protein formation nm‘l:lpr!!snl of the gene (heng and Qu 2015; Brant and Budak 2015;

e DO 101201978 13 16325-6
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Chapter 1 @
One Health Perspectives for Addressing T
Antimicrobial Resistance

Kawaljeet Kaur, Pramod Barathe, Sagar Reddy, Vartika Mathur,
and Vinay Kumar

Abstract Injudicious and irrelevant use of antimicrobisls for human health,
hygiene, and in animal bushandry and allied fields has induced microbial redstance
0 wide-spectrum anfimicrobials or antibiotics a condition referred to as antimicno-
bial resigance (AMR). It for seientists, researche
1o tackle these situstions via novel and effeciive approaches. The incresse in the
wsage of antimicrobials in sectors of animal, aquatic, human, and environment has
inereased e cases of multi-drug resisant (MDR) pathogens. Major drivers of AMR
in these seciors are found to be mobile genctic clements (MGEs) and andbiotic-
resistant genes (ARGs) that transfer horizontally from one health sector to another
wia horizontal gene transfer (HGT) affecting the whale food chain or food web.
Considering the cument situstion of AMR, its emergence, and its prevalence, one
health approach has been characterized as a collaborative effort by multiple sectors
0 develop effoctve solutions for humans, animals, and environmental health.
Acconfing to e “One Healfh Initiative Task Force” the one healh srategy
advocates for the collsboration of many disciplines working loeally, rgionally,
and worldwide to achieve optimal health for humans, animalk, and the environment.
This chapter highlights the AMR as a global concem and the effeets of exeess use of
antimicrobial drugs in each one heakth seciors with major resistance drivers. Fur-
thermaore, we discuss the iniiated and effective one health strategies for combating
AMR in human, animal, and environmental health. Finally, glimpses of the research
£ in onc heakh and animiciobial Tesiswice such as secorapine fnancisg,
p and AMR have been addressed
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Chapter 2 @
Plant Essential Oils as Potent Rl
Antimicrobials

Sagar Reddy, Kawaljeet Kaur, Pramod Barathe, Varsha Shriram,
Atish T. Paul, and Vinay Kumar (3

Abstract Antimierohial resistince (AMR) is spreading =t an slaming rate, redue-
ing the effectivencss of antibiotics and producing undesitable results such as
increased mortality and significant economic loss. Public heakth is serioudly threat-
ened by this global problem, which rearicss our capacity © treat common in foctions
and increases nisk for valnerable groups. To address this expanding issue, & novel
and effective antimicrobial agent or treatment strategy is needed. Essential oils
sepresentan imporiant source of a diverse mgmfh.mm- ‘constituents with potent
isl activity ty, and
ability to target mukiple derminants of resistance makes essential oils & pmu-
eandidate for effectively tackling AMR and eradicating drug-resistant pathogens.
Essential oil-loaded nanomaterials have also shown improved efficacy in weating
antimicrobial resistance due to increased bicavailibility, stability, and solubility and
educed degradation of the active principles of essential oils. Furthemore, combin-
ing essential olls with antibioties has a synergistic impact, helping to revitalize an
ofherwise depleted antibiotic arsenal. This chapter gives a comprehensive summary
ofthe antibasterial pro perties of essential oils and their active principles. The chapter
the major bacterial AMR targeted by plant essential oils
Tesides discussing the successful experiments on the combination of essential oils
with antibiotice and nanomaterials for combating d rug-resistant microbes.
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Chapter 8

Application of Metabolomics
for the Discovery of Potent Antimicrobials
from Plants

Pramod Barathe, Sagar Reddy, Kawaljeet Kaur, Varsha Shriram,
and Vinay Kumar ()

Abstract One of the major goals of studying metshalome and metabalism has long
been 1o find biomarkers for disease diagmosis and prognosis. The significance of
from a straightfor

tool to uumobg;, for the deteation of active hiological process drivers, neverthe-
less It is now undersiood fhat fhe metabolome modifies other “omics” levels,
inchiding as the genome, epigenome, wanscripome, and proteome, in onder to
influence cellular function. In this chapter, we highlight the stmiegies © use
metsbolomics to uncover the active function of metsbalites in physiology and
disease by how the is useful and 1o identify
the active molecules from nawral sources such ss plnts and heir mode of action.
The idea of using activity screens to find biokgieally active compounds using
‘metabolomics, or what we call activity s already having

impact on bickogy.

Keywords Medicinal plams
Tesistance

8.1 Introduction

Plants ahways are ahelping hand for bumans as a natural remedy to treat bacteria and
associated diseases or infoefions. It i worthy to note the impact of plant secondary
‘mewbolites for human health and well being. Uncovered potential of antimicrobiaks
from plants makes them a rich candidaie as anfmicrobials. It is reporied that many
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