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ﬁ in Agricultural and Agro-Industry Engineering and Vice Dean at

Faculty of Food and Agricultural Technology, Pibulsongkram L -ql 1"'1 - - - A
Rajabhat University, Thailand. He received B.Eng. degree in - -
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In Medicine : 1 .ight In Twilight the narrator describes various shades of medical
life and confirms the utility of medicines in everyday life. Various pathies have

their utility in modern society though Allopathic medicines enjoy the tor
position. Vaidya ji carns a lot of moncy after prescribing Allopathic

medicines. Dr. Kamya and Dr. Preetilata make money even during the Corona
pandemic. The miseries of the patients of Afghanistan need everyone's pity

and sympathy. Girija, like Santiago, does not lose her courage and patience in
all the odd situations of life and continues to teach students with full vigour.

Like saints, Vaidya ji 1s admired for his philanthropic zeal. Efforts of Indian
Government are admirable as nine medical colleges have been planned in U.P,
alone to take care of sick people. The authorities have got to be admired for

tacing Corona with vigour, zeal, and full enthusiasm. The novel answers the

question — How to live?

Professor Vikas Sharma is hailed as a wondrous and

astonishing author, ever since his debut novel "Raah Ke
Pathar" themed around Hindu-Muslim unity, released in

the year 2021 which is now procurable in English
translation entitled "Never Together, Never Apart". He is
primarily a Poet and a Novelist. There are fifty research

papers to his credit, which have been published in national
and international journals. He has also published an
anthology of short stories and poetry entitled '"Epiphanies' under his name.
He has not only guided and supervised but also helped his more than twenty
research scholars who have successfully been awarded Ph.D under his able
guidance. Prof. Sharma is presently Head of the Department of English at
Chaudhary Charan Singh University, Meerut (U.P). Deeply interested in
delivering lectures related to politics, literature, social and cultural issues, he is
popular for teaching comparative method of literature to his students. When
not writing or teaching, he can be spotted immersed in conferences and

seminars, discussing social and literary topics. Being 2 member of editorial
board of three international and national journals, Prof. Vikas Sharma is a

very fascinating personality. His aim is to appeal to the hearts of his readers
and students. 'LOVE'S NOT TIME'S FOOL'is his first English Novel along
y popular

with T A S TODAY", a second novel written by him which is alread
among readers, and '498 A: FEARS & DREAMS' that is third novel to dwell

upon . His fourth novel, 'MEDICINE: LIGHT IN TWILIGHT is 2
metitotious representation of fiction for a discerning reader.
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498A:

FEARS AND DREAMS




In 4984 : Fears and Dreams the author asserts that right knowledge, right
ars of society, and condemns ego,

philosophy, and right conduct are main pill
falsehood, untruth, unwisdom, hypocrisy etc. Still

lechery, greed, violence,
and new prosperous society if people decide to give up

he hopes for a bright
and wickedness. Happy married life can be led by

deceit, cunningness,
couples if they follow the dictates of tolerance, compromise, self-help,

personal duty as well as personal freedom. Tanvi, Anjula, and G.K. are

responsible for their miseries and loneliness as they go astray and fail to
< with realities of married life, Men have to realize that women

are not mere toys to
the just demands of women as mental liberty is equally important for them

too. Moreover, this fiction has been related with fine arts and truth. Of course, -
each person has to be conscious of her/his responsibilities to society at large.

Professor Vikas Sharma is hailed as a wondrous and

astonishing author, ever since his debut novel “Raah Ke

Pathar” themed around Hind -Muslim unity, released in the

year 2021 which is now procurable in English translation \

entitled “Never Together, Never Apart”. He s primarily a Poet :
his credit,

: and a Novelist. There are fifty research papers {0
which have been published in national and international journals. He has also
f short stories and poetry entitled ‘Epiphanies’

published an anthology o _
ervised but also helped his ‘

under his name. He has not only guided and sup

more than twenty researchscholars who have successfully been a

Ph.D under his able guidance. Prof. Sharma 1is presentlyHead of the
, Meerut

Department of English at Chaudhary Charan Singh Universi
lated to politics, literature,

(U.P.). Deeply interested in delivering lectures 1e
mparative method of

social and cultural issues, he is popular for teaching co
When not writing or teaching, he can be spotted

literature to his students.
immersed in conferences and seminars, discussing social and literary topics. | 4

Being a member of editorial board of three international and natiomal = = -
journals, Prof. Vikas Sharma 1S a very fascinating personality. His aim s t0 1% B
appeal to the hearts of his readers and students. ‘LOVE’S NOT TIME'S | i e
FOOL’ is his first English Novel along with 'TA S TODAY’, a second ovel 1% 1
written by him which is already popular among readers, -FEARS ¥

& DREAMS’ is his third novel. His fourth novel, ‘MEDICINE: LIGHT IN 74 £ 3:‘

for a discerning reader. e |1
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TWILIGHT is his take on magic realism
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COVID-19: GENERAL INTRODUCTION,
1 8 EPIDEMIOLOGY AND VACCINATION

Authors: Devendra Kumar, Y. Vimala and Priyanka Nehra

ABSTRACT

There is a new public health crises threatening the world with the emergence and spread of
2019 novel coronavirus (2019-nCoV) or the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). The virus originated in bats and was transmitted to humans through yet
unknown intermediary animals in Wuhan, Hubei province, China in December 2019. There
have been around 96,000 reported cases of coronavirus disease 2019 (COVID-2019) and 3300
reported deaths to date (05/03/2020). The disease is transmitted by inhalation or contact with
infected droplets and the incubation period ranges from 2 to 14 d. The symptoms are usually
fever, cough, sore throat, breathlessness, fatigue, malaise among others. The disease is mild in
most people; in some (usually the elderly and those with comorbidities), it may progress to
pneumonia, acute respiratory distress syndrome (ARDS) and multi organ dysfunction. Many
people are asymptomatic. The case fatality rate is estimated to range from 2 to 3%. Diagnosis is
by demonstration of the virus in respiratory secretions by special molecular tests. Common
laboratory findings include normal/ low white cell counts with elevated C-reactive protein
(CRP). The computerized tomographic chest scan is usually abnormal even in those with no
symptoms or mild disease. Treatment is essentially supportive; role of antiviral agents is yet to
be established. Prevention entails home isolation of suspected cases and those with mild
illnesses and strict infection control measures at hospitals that include contact and droplet
precautions. The virus spreads faster than its two ancestors the SARS-CoV and Middle East
respiratory syndrome coronavirus (MERS-CoV), but has lower fatality. The global impact of
this new epidemic is yet uncertain.

Key Words: Corona virus, Covid-19, Vaccine and ACE-2 Receptor

1. INTRODUCTION

The 2019 novel coronavirus (2019-nCoV) or the severe acute respiratory syndrome corona
virus 2 (SARS-CoV-2) as it is now called, is rapidly spreading from its origin in Wuhan City of
Hubei Province of China to the rest of the world. Till 05/03/2020 around 96,000 cases of
coronavirus disease 2019 (COVID-19) and 3300 deaths have been reported. India has reported
29 cases till date. Fortunately, so far, children have been infrequently affected with no deaths.
But the future course of this virus is unknown [1]. This article gives a bird’s eye view about this
new virus. Since knowledge about this virus is rapidly evolving, readers are urged to update
themselves regularly.



History
Coronaviruses are enveloped positive sense RNA viruses ranging from 60 nm to 140 nm in
diameter with spike like projections on its surface giving it a crown like appearance under the
electron microscope; hence the name coronavirus. Four corona viruses namely HKU1, NL63,
229E and OC43 have been in circulation in humans, and generally cause mild respiratory
disease.

There have been two events in the past two decades wherein crossover of animal
betacorona viruses to humans has resulted in severe disease. The first such instance was in
2002-2003 when a new coronavirus of the B genera and with origin in bats crossed over to
humans via the intermediary host of palm civet cats in the Guangdong province of China [2].
This virus, designated as severe acute respiratory syndrome coronavirus affected 8422 people
mostly in China and Hong Kong and caused 916 deaths (mortality rate 11%) before being
contained. Almost a decade later in 2012, the Middle East respiratory syndrome coronavirus
(MERS-CoV), also of bat origin, emerged in Saudi Arabia with dromedary camels as the
intermediate host and affected 2494 people and caused 858 deaths (fatality rate 34%).

Origin
In December 2019, adults in Wuhan, capital city of Hubei province and a major transportation
hub of China started presenting to local hospitals with severe pneumonia of unknown cause.
Many of the initial cases had a common exposure to the Huanan wholesale seafood market that
also traded live animals. The surveillance system (put into place after the SARS outbreak) was
activated and respiratory samples of patients were sent to reference labs for etiologic
investigations [3]. On December 31st 2019, China notified the outbreak to the World Health
Organization and on 1st January the Huanan sea food market was closed. On 7th January the
virus was identified as a coronavirus that had >95% homology with the bat coronavirus
and > 70% similarity with the SARS- CoV. Environmental samples from the Huanan sea food
market also tested positive, signifying that the virus originated from there. The number of cases
started increasing exponentially, some of which did not have exposure to the live animal market,
suggestive of the fact that human-to-human transmission was occurring. The first fatal case was
reported on 11th Jan 2020. The massive migration of Chinese during the Chinese New Year
fuelled the epidemic. Cases in other provinces of China, other countries (Thailand, Japan and
South Korea in quick succession) were reported in people who were returning from Wuhan.
Transmission to healthcare workers caring for patients was described on 20th Jan, 2020. By
23rd January, the 11 million population of Wuhan was placed under lock down with restrictions
of entry and exit from the region. Soon this lock down was extended to other cities of Hubei
province. Cases of COVID-19 in countries outside China were reported in those with no history
of travel to China suggesting that local human-to-human transmission was occurring in these
countries [4]. Airports in different countries including India put in screening mechanisms to
detect symptomatic people returning from China and placed them in isolation and testing them
for COVID-19. Soon it was apparent that the infection could be transmitted from asymptomatic
people and also before onset of symptoms. Therefore, countries including India who evacuated
their citizens from Wuhan through special flights or had travellers returning from China, placed
all people symptomatic or otherwise in isolation for 14 d and tested them for the virus.

Cases continued to increase exponentially and modelling studies reported an epidemic
doubling time of 1.8 d. In fact on the 12th of February, China changed its definition of
confirmed cases to include patients with negative/ pending molecular tests but with clinical,



radiologic and epidemiologic features of COVID-19 leading to an increase in cases by 15,000
in a single day. As of 05/03/2020 96,000 cases worldwide (80,000 in China) and 87 other
countries and 1 international conveyance (696, in the cruise ship Diamond Princess parked off
the coast of Japan) have been reported. It is important to note that while the number of new
cases has reduced in China lately, they have increased exponentially in other countries
including South Korea, Italy and Iran. Of those infected, 20% are in critical condition, 25%
have recovered, and 3310 (3013 in China and 297 in other countries) have died. India, which
had reported only 3 cases till 2/3/2020, has also seen a sudden spurt in cases. By 5/3/2020, 29
cases had been reported; mostly in Delhi, Jaipur and Agra in Italian tourists and their contacts.
One case was reported in an Indian who traveled back from Vienna and exposed a large number
of school children in a birthday party at a city hotel. Many of the contacts of these cases have
been quarantined [5].

These numbers are possibly an underestimate of the infected and dead due to limitations of
surveillance and testing. Though the SARS-CoV-2 originated from bats, the intermediary
animal through which it crossed over to humans is uncertain. Pangolins and snakes are the
current suspects

8 December 2019 28 February 2020

Onset of the first recorded case in WHO risk assessment increased to

Wuhan very high on the global level

L - L : |

31 December 2019 11 February 2020 2 October 2020

First report of 27 cases of pneumonia ICTV named virus SARS-CoV-2 and >34,000,000 cases and

with unknown cause in Wuhan, China WHO named disease COVID-19 >1,000,000 deaths

December JELUELY February March October

9 January 2020 11 March 2020

China announced the identification of WHO defined COVID-19

a novel coronavirus as the causative as a pandemic

agent of the pneumonia outbreak

. ' 29 January 2020

13 January 2020 20 January 2020 The coronavirus |
Case of a traveler from | | Human-to-human | |23 January 2020 | | spread to all 34 30 January 2020
Wuhan was confirmed transmission was — Wuhan city was provincesacross — WHO declared a
in Thailand ‘ confirmed locked down China PHEIC alert

Fig.1: Timeline of the key events of the COVID-19 outbreak.

In late December 2019, several health facilities in Wuhan, in Hubei province in China,
reported clusters of patients with pneumonia of unknown cause6. Similarly to patients with
SARS and MERS, these patients showed symptoms of viral pneumonia, including fever, cough
and chest discomfort, and in severe cases dyspnea and bilateral lung infiltration. Among the
first 27 documented hospitalized patients, most cases were epidemiologically linked to Huanan
Seafood Wholesale Market, a wet market located in downtown Wuhan, which sells not only
seafood but also live animals, including poultry and wildlife [6]. According to a retrospective
study, the onset of the first known case dates back to 8 December 2019. On 31 December,
Wuhan Municipal Health Commission notified the public of a pneumonia outbreak of
unidentified cause and informed the World Health Organization (WHO)9 (Fig. 1).


https://www.nature.com/articles/s41579-020-00459-7
https://www.nature.com/articles/s41579-020-00459-7
https://www.nature.com/articles/s41579-020-00459-7

By metagenomic RNA sequencing and virus isolation from bronchoalveolar lavage fluid
samples from patients with severe pneumonia, independent teams of Chinese scientists
identified that the causative agent of this emerging disease is a beta-corona virus that had never
been seen before. On 9 January 2020, the result of this etiological identification was publicly
announced (Fig. 1). The first genome sequence of the novel coronavirus was published on the
Virological website on 10 January, and more nearly complete genome sequences determined by
different research institutes were then released via the GISAID database on 12 January7. Later,
more patients with no history of exposure to Huanan Seafood Wholesale Market were
identified. Several familial clusters of infection were reported, and nosocomial infection also
occurred in health-care facilities. All these cases provided clear evidence for human-to-human
transmission of the new virus. As the outbreak coincided with the approach of the lunar New
Year, travel between cities before the festival facilitated virus transmission in China. This novel
coronavirus pneumonia soon spread to other cities in Hubei province and to other parts of
China. Within 1 month, it had spread massively to all 34 provinces of China [7]. The number of
confirmed cases suddenly increased, with thousands of new cases diagnosed daily during late
January15. On 30 January, the WHO declared the novel coronavirus outbreak a public health
emergency of international concern. On 11 February, the International Committee on
Taxonomy of Viruses named the novel coronavirus ‘SARS-CoV-2’, and the WHO named the
disease ‘COVID-19°.

The outbreak of COVID-19 in China reached an epidemic peak in February. According to
the National Health Commission of China, the total number of cases continued to rise sharply
in early February at an average rate of more than 3,000 newly confirmed cases per day. To
control COVID-19, China implemented unprecedentedly strict public health measures. The city
of Wuhan was shut down on 23 January, and all travel and transportation connecting the city
was blocked. In the following couple of weeks, all outdoor activities and gatherings were
restricted, and public facilities were closed in most cities as well as in countryside. Owing to
these measures, the daily number of new cases in China started to decrease steadily.

However, despite the declining trend in China, the international spread of COVID-19
accelerated from late February. Large clusters of infection have been reported from an
increasing number of countries. The high transmission efficiency of SARS-CoV-2 and the
abundance of international travel enabled rapid worldwide spread of COVID-19. On 11 March
2020, the WHO officially characterized the global COVID-19 outbreak as a pandemic. Since
March, while COVID-19 in China has become effectively controlled, the case numbers in
Europe, the USA and other regions have jumped sharply. According to the COVID-19
dashboard of the Center for System Science and Engineering at Johns Hopkins University, as of
11 August 2020, 216 countries and regions from all six continents had reported more than 20
million cases of COVID-19, and more than 733,000 patients had died. High mortality occurred
especially when health-care resources were overwhelmed. The USA is the country with the
largest number of cases so far [8].

Although genetic evidence suggests that SARS-CoV-2 is a natural virus that likely
originated in animals, there is no conclusion yet about when and where the virus first entered
humans. As some of the first reported cases in Wuhan had no epidemiological link to the
seafood market, it has been suggested that the market may not be the initial source of human
infection with SARS-CoV-2. One study from France detected SARS-CoV-2 by PCR in a stored
sample from a patient who had pneumonia at the end of 2019, suggesting SARS-CoV-2 might
have spread there much earlier than the generally known starting time of the outbreak in France.
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However, this individual early report cannot give a solid answer to the origin of SARS-CoV-2
and contamination, and thus a false positive result cannot be excluded. To address this highly
controversial issue, further retrospective investigations involving a larger number of banked
samples from patients, animals and environments need to be conducted worldwide with well-
validated assays [9].

Morphology
SARS-CoV-2 isolated from nasopharyngeal and oropharyngeal samples were inoculated on the
vero cells. In order to identify SARS-CoV-2, inoculated cells were prefixed using 2%
paraformaldehyde and 2.5% glutaraldehyde, and transmission electron microscopy was
performed. The structure of SARS-CoV-2 observed by examining infected cells after 3 days
post infection. Electron microscopy revealed the coronavirus-specific morphology of SARS-
CoV-2 with virus particle sizes ranging from 70 to 90 nm observed under a wide variety of
intracellular organelles, most specifically in vesicles [10]. Due to high sequence similarity, the
structure of SARS-CoV-2 is speculated to be the same as SARS-CoV [11]. The surface viral
protein spike, membrane, and envelope of coronavirus are embedded in host membrane-derived
lipid bilayer encapsulating the helical nucleocapsid comprising viral RNA (Fig. 2) [12]. The
structure of spike and protease of SARS-CoV-2 has been resolved, which provides an
opportunity to develop a newer class of drugs for treatment of COVID-19.

Membrane

glycoprotein (M) hY b

Envelope

Fig-2: Structure of SARS-CoV-2. SARS-CoV-2 has surface viral proteins, namely, spike
glycoproteins (S), which mediates interaction with cell surface receptor ACE2. The viral



membrane glycoprotein (M) and envelope (E) of SARS-CoV-2 are embedded in host
membrane derived lipid bilayer encapsulating the helical nucleocapsid comprising viral RNA

Epidemiology

Epidemiology is essential to the fight against any disease. The study of how diseases spread,
and why, has loomed large in the struggle to understand, contain and respond to COVID-19.
Analyses of data on infections and deaths, and projections from studies that model the virus’s
spread, have driven policy decisions all over the world. Many of these, such as locking down
countries, imposing quarantines, and mandating social distancing and mask-wearing, are now
commonplace.

Role of ACE-2 Receptor

SARS-CoV-2 differs from the original SARS-CoV by 380 amino acid substitutions, which
translates to differences in five of the six vital amino acids in the receptor-binding domain
between the viral spike (S) protein with surface expressed human ACE2.41 Viral S-proteins are
well established as a significant determinant of host tropism and represents a key target for
therapeutic and vaccine development. Additionally, host cell proteases are important for SARS-
CoV-2 entry and infection of cells as both S-proteins and ACE2 are proteolytically modified
during the process [13]. ACE2-mediated cardiovascular protection is lost following endocytosis
of the enzyme along with severe acute respiratory syndrome-coronavirus (SARS-CoV-2) viral
particles. Ang II (angiotensin II) levels elevate with increased activity of angiotensin 1
receptors (AT1R) at the cost of ACE2/ Ang 1-7 driven pathways leading to adverse fibrosis,
hypertrophy, increased reactive oxygen species (ROS), vasoconstriction, and gut dysbiosis.
ADAMI17 (a disintegrin and metalloproteinase 17)-mediated proteolytic cleavage of ACE2 is
upregulated by endocytosed SARS-CoV-2 spike proteins. Activation of the AT1R by elevated
Ang 1II levels also further increases ADAM17 activity. ADAM17 correspondingly also cleaves
its primary substrate releasing soluble TNF-a (tumor necrosis factor-a) into the extracellular
region where it has auto- and paracrine functionality [14]. TNF-a activation of its tumor
necrosis factor receptor (TNFR) represents a third pathway elevating ADAM17 activity. TNF-a
along with systemic cytokines released due to SARS-CoV-2 infection and in conjunction with
comorbidities such as diabetes mellitus and hypertension can lead to a cytokine storm.
TMPRSS?2 indicates transmembrane protease serine 2.
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Fig-3: Role of ACE2 (angiotensin-converting enzyme 2) in the pathogenesis of coronavirus
disease 2019 and the inflammatory response

PREVENTION
Wearing masks in the community
When to wear a mask — Local guidelines on mask-wearing depend on the level of

community transmission and vaccination rates. The World Health Organization (WHO)
recommends mask-wearing as part of a comprehensive approach to reducing SARS-CoV-2
transmission in either indoor or outdoor settings where there is widespread transmission and
social distancing is difficult as well as indoor settings with poor ventilation (regardless of
ability to distance. In the United States, the CDC advises unvaccinated individuals to wear
masks when in public and around other individuals outside their household. The CDC has also
issued a mandate requiring masks for all individuals on public transportation (including taxis
and ride-shares) and at transportation hubs (eg, airports, bus or ferry terminals, railway stations,
seaports). Recommendations on mask-wearing for individuals who have been vaccinated are
discussed elsewhere. (See "COVID-19: Vaccines to prevent SARS-CoV-2 infection", section
on 'Post-vaccine public health precautions'. [15]

Individuals who are caring for individuals with suspected or documented COVID-19 at
home should also wear a mask when in the same room as that person. Precautions for
individuals with suspected or documented COVID-19 and their caretakers are discussed in
detail elsewhere. (See "COVID-19: Infection control for persons with SARS-CoV-2 infection",
section on '[solation at home'.
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Type of masks — In the United States, cloth masks and disposable masks (eg,
commercially available surgical masks) are recommended for community use. The CDC
specifies that the mask recommendation does not include N95 respirators, which should be
reserved for health care workers. Cloth masks should be made with several layers of tightly
woven fabric. All masks should fit snugly over the face without gaps. Strategies to improve
mask fit include using a mask with an adjustable nose bridge, wearing a cloth mask over a
disposable mask, knotting the ear loops of a disposable mask to cinch the sides of the mask and
secure it against the face, using masks with ties rather than ear loops, and using a mask brace.
Masks should not have exhalation valves. The CDC notes that the importance of fit and
filtration likely increases in situations where the risk of exposure is high (eg, prolonged close
contact indoors with people outside the household). Some individuals may opt to wear KN95
respirators, which are intended to have a very high filtration efficacy when fit tightly against the
face and are available commercially. However, people should be aware that many marketed
KN95 respirators do not meet the advertised filtration standards; if used, KN95 respirators that
have been granted emergency use authorization by the FDA should be chosen. Detailed
information on the types of recommended masks can be found on the CDC website.

The WHO also recommends non-medical masks for most individuals and has issued
standards for the ideal composition of a cloth mask to optimize fluid resistance and filtration
efficiency. However, it recommends that medical masks be used by individuals at risk for
severe COVID-19 (eg, individuals >60 years old or with high-risk underlying conditions) when
in public settings where distancing is not feasible and by any household members of individuals
with suspected or confirmed COVID-19 when in the same room. In certain European countries,
medical masks (including respirators, such as N95 masks) are recommended in certain indoor
public settings, including on public transportation and in stores.

When advising patients on the use of masks, clinicians should counsel them to avoid
touching the eyes, nose, and mouth when putting on or removing the mask, to practice hand
hygiene before and after handling the mask, and to launder cloth masks routinely. Clinicians
should also emphasize that the mask does not diminish the importance of other preventive
measures, such as social distancing and hand hygiene. Patients can also be counselled that
masks have not been associated with impairment in gas exchange, including among patients
with underlying lung disease.

Post-exposure management — In areas where SARS-CoV-2 is prevalent, all residents
should be encouraged to stay alert for symptoms and practice appropriate preventive measures
to reduce the risk of infection. (See 'Personal preventive measures' above.)

Additional measures are recommended for those who have had close contact with a patient
with suspected or confirmed COVID-19 in the community (including during the 48 hours prior
to that patient developing symptoms and regardless of whether the individuals involved were
wearing masks). In the United States, the CDC suggests the following for unvaccinated
individuals:
® Daily monitoring for fever, cough, or dyspnea for 14 days. Individuals who develop such

signs or symptoms should stay home and maintain distance from other individuals,

including those in their household, if they are not doing so already (as below), and contact
their medical providers. (See "COVID-19: Outpatient evaluation and management of acute
illness in adults", section on 'Management and counseling for all outpatients'.)


https://www.uptodate.com/external-redirect.do?target_url=https%3A%2F%2Fwww.fda.gov%2Fmedical-devices%2Fcoronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices%2Fpersonal-protective-equipment-euas%23appendixa&token=bN%2FmOTC62mp8mvUGakZU0XRl0BhjOpBkeRxwK3pdCg8rmPUlmAKmw63MjCziER4euFeWNuDFEWDLpnp9GcBJ4Ji6LMCWquezpIWKXeR8KaKMgSRHIpjCxTSOIlNRSJeHPd4oSu0Tv6F6M63V0va%2BkNNBpXN8DYrbt5tTgq1pWd0%3D&TOPIC_ID=126981
https://www.uptodate.com/external-redirect.do?target_url=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fprevent-getting-sick%2Ftypes-of-masks.html&token=3yOT%2BwGC8xgu6ywtBIrmIe%2BOVz4EhqtCl3rMyHzDSQ8kEW%2FsvlPyeFvJ0j2msQhJZdpEKNDAeoQe8XUF4dhBAV7uVQDgBAvCajwAp8K0c7%2BvALUkLBSw0hah5bEtTSir&TOPIC_ID=126981
https://www.uptodate.com/external-redirect.do?target_url=https%3A%2F%2Fwww.who.int%2Fpublications%2Fi%2Fitem%2Fadvice-on-the-use-of-masks-in-the-community-during-home-care-and-in-healthcare-settings-in-the-context-of-the-novel-coronavirus-%282019-ncov%29-outbreak&token=%2BfxCvT1Y76yOumTTwXnDB4AjzqMqCVU4F9GF0d%2BldfsSsTud7vhkF0KksRpr1eqB8G%2FeMCctizS368bz12WA9PW4ebKpSxyoxPNxIpMgk9t0i8bNzcBD4Xd0BxL3%2F3CruYgIxzP0uvpWw0PwvTddKqEXytNxpqpcGZZkO6E%2FY7c2Fgdpv%2BbwB7k5%2FMlxSypr&TOPIC_ID=126981
https://www.uptodate.com/contents/covid-19-epidemiology-virology-and-prevention
https://www.uptodate.com/external-redirect.do?target_url=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fphp%2Fpublic-health-recommendations.html&token=cDYeQM1aakavkeTkY0rk9NsMfCEeFGoLm5qvl6i0sCjMtVst4jrSlhx%2FJp9x9sIXaOvTEg6OZmDLuUfXampZqOzbeeD3J1l1Lk2OzJEtVeo%3D&TOPIC_ID=126981
https://www.uptodate.com/contents/covid-19-outpatient-evaluation-and-management-of-acute-illness-in-adults?sectionName=MANAGEMENT+AND+COUNSELING+FOR+ALL+OUTPATIENTS&topicRef=126981&anchor=H197435016&source=see_link
https://www.uptodate.com/contents/covid-19-outpatient-evaluation-and-management-of-acute-illness-in-adults?sectionName=MANAGEMENT+AND+COUNSELING+FOR+ALL+OUTPATIENTS&topicRef=126981&anchor=H197435016&source=see_link

® Seclf-quarantine at home, with maintenance of at least six feet (two meters) from others at
all times. In particular, they should avoid contact with individuals at high risk for severe
illness. (See "COVID-19: Clinical features", section on 'Risk factors for severe illness'.)

The preferred quarantine period is 14 days following the date of the last exposure (so long

as the individual remains asymptomatic) and is based on the incubation period for SARS-

CoV-2 infection. (See "COVID-19: Clinical features", section on 'Incubation period'.)

However, the CDC acknowledges that shorter durations of quarantine may ameliorate the

associated community burdens and adherence challenges in exchange for a slightly

increased risk of post-quarantine transmission. Thus, it notes that acceptable alternatives
are:

» A seven-day quarantine period, provided that the individual remained asymptomatic
throughout and has a negative NAAT or antigen SARS-CoV-2 test within 48 hours of
the planned end of quarantine

» A 10-day quarantine period, provided that the individual remained asymptomatic
throughout

These intervals were based on modeling performed by the CDC that suggested median
post-quarantine transmission rates of 4 percent (range 2.3 to 8.6) for the 7-day quarantine with
negative NAAT and 1.4 percent (range 0.1 to 10.6) for the 10-day quarantine, compared with
0.1 percent (range 0 to 3.0) for the 14-day quarantine. In another study of individuals who had
household exposure to SARS-CoV-2 and underwent daily symptom monitoring and polymerase
chain reaction (PCR) testing, there was an 81 percent probability that those who were
asymptomatic with negative testing through day 7 would remain so through day 14.

If quarantine periods shorter than 14 days are used, individuals should be counseled to
continue symptom monitoring and maintain strict adherence to other prevention efforts within
and outside of the household (eg, mask wearing, physical distancing) for a full 14 days.

For household members of an individual with COVID-19 who cannot physically separate
themselves (eg, maintain physical distance, sleep in a separate room, use a separate bathroom)
from that person, the quarantine period begins once the isolation period of the individual with
COVID-19 is complete [16].

VACCINE

There are so many vaccines are available in market, but there are three main which are used.
Mode of action and overview of the strategies used for vaccine development and delivery
are given in (Fig.4) and the data of People vaccinated against COVID-19, 24 July-2021. (Fig-5)

(a) Covaxin

COVAXIN (BBV152) is India's first indigenous, whole-virion, inactivated vaccine developed
by Bharat Biotech in collaboration with the Indian Medical Research Council (ICMR) and the
National Institute of Virology (NIV) for the treatment of highly infectious disease Covid-
19.COVAXIN is an inactivated vaccine obtained from the SARS-CoV-2 strain isolated at the
NIV, Pune, an Indian virology research institute.

The vaccine is used along with immune stimulants, commonly known as vaccine
adjuvants (Alhydroxiquim-II), to improve immune response and longer-lasting immunity. The
vaccine candidate is produced through the formulation of the inactivated virus with Kansas-
based ViroVax’sAlhydroxiquim-II adjuvant.
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COVAXIN mainly contains 6pug of whole-virion inactivated SARS-CoV-2 antigen (Strain:
NIV-2020-770), and the other inactive components such as 250pg aluminium hydroxide gel,
15pg TLR 7 / 8 agonist (imidazoquinolinone), 2.5mg TM 2-phenoxyethanol, and phosphate
buffer saline up to 0.5ml.

The vaccine requires no sub-zero storage and reconstitution requirement and available for
use in multi-dose vials, stable at 2-8.

(b) Covishield

The Oxford—-AstraZeneca COVID-19 vaccine, codenamed AZD1222, and sold under the
brand names Covishield and Vaxzevria among others, is a viral vector vaccine for prevention
of COVID-19. Developed by Oxford University and AstraZeneca, it is given by intramuscular
injection, using as a vector the modified chimpanzee adenovirus ChAdOx1. Studies carried out
in 2020 showed that the efficacy of the vaccine is 76.0% at preventing symptomatic COVID-19
beginning at 22 days following the first dose and 81.3% after the second dose. Another analysis
showed that, for symptomatic COVID-19 infection after the second dose, the vaccine is 66%
effective against the Alpha variant (lineage B.1.1.7), and 60% against the Delta variant (linecage
B.1.617.2).

(c) Sputnik V

Gam-COVID-Vac/Sputnik V (Gamaleya Research Institute/Health Ministry of the Russian
Federation/Acellena Contract Drug Research and Development). Scientists of the Russian
Research Institute Gamaleya developed the only heterologous prime-boost SARSCoV-2
vaccine candidate thus far in order to circumvent the challenge of reduced immunogenicity due
to antibodies raised against the viral vector after the first immunization. The adenoviral vector
serotype used for the prime vaccination is different than the adenoviral serotype used as a
booster. Hence, replicationdefective Ad26 was selected to deliver the genetic information for
Spike protein during the first vaccination and recombinant replication-defective AdS for the
second. The vaccine candidate, recently renamed Sputnik V, was tested in two small scale
Phase 1/2 trials that involved 38 participants each. The results from the two studies were
published on September 4th77, 3 weeks after President Putin had announced the authorization
of Sputnik V for limited use [17]
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Fig. 4: Overview of the strategies used for vaccine development and delivery.

An Attenuated live pathogen vaccine strategies consist in administering a debilitated form
of live pathogen. Lengthy cell culture passaging in non-human cell lines or animals decreases
the virulence of the pathogen. This type of vaccines usually elicits robust and long-term
memory immune responses after a single dose. B Inactivated pathogen vaccines contain whole
pathogen that has been submitted to heat or chemical treatment inactivation. C Subunit
vaccines are prepared either from antigen purification of pathogens replicated in cell cultures or
from recombinantly expressed antigens. These vaccines commonly require adjuvant addition in
order to deliver danger signals to antigen-presenting cells and provoke robust immune
responses. D Virus-like particles can be self-assembled in and released from recombinant yeast



cells or other expression systems such as the vaccinia virus expression system or even tobacco
plants transfected with tobacco mosaic virus. E Viral vector vaccines use a genetically
manipulated measles or adenoviral platform to express a foreign antigen commonly resulting in
robust cellular and humoral response. F, G Lastly, nucleic acid (DNA and mRNA) vaccines are
very quick to produce, yet were untested as successful human vaccine strategies. The nucleic
acid codifying for an immunogenic protein of the pathogen once administered is captured by
antigen-presenting cells that use it to express and present the antigen. These vaccines are
predicted to have minor safety issues as nucleic acid is swiftly degraded within the human body.
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Future perspectives

COVID-19 is the third highly pathogenic human corona virus disease to date. Although less
deadly than SARS and MERS, the rapid spreading of this highly contagious disease has posed
the severest threat to global health in this century [18]. The SARS-CoV-2 outbreak has lasted
for more than half a year now, and it is likely that this emerging virus will establish a niche in
humans and coexist with us for a long time166. Before clinically approved vaccines are widely
available, there is no better way to protect us from SARS-CoV-2 than personal preventive
behaviours such as social distancing and wearing masks, and public health measures, including
active testing, case tracing and restrictions on social gatherings. Despite a flood of SARS-CoV-
2 research published every week, current knowledge of this novel corona virus is just the tip of
the iceberg. The animal origin and cross-species infection route of SARS-CoV-2 are yet to be
uncovered. The molecular mechanisms of SARS-CoV-2 infection pathogenesis and virus—host
interactions remain largely unclear. Intensive studies on these virological profiles of SARS-
CoV-2 will provide the basis for the development of preventive and therapeutic strategies
against COVID-19. Moreover, continued genomic monitoring of SARS-CoV-2 in new cases is
needed worldwide, as it is important to promptly identify any mutation that may result in
phenotypic changes of the virus [19]. Finally, COVID-19 is challenging all human beings.



Tackling this epidemic is a long-term job which requires efforts of every individual, and
international collaborations by scientists, authorities and the public.
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Planar Printed MIMO Antennas for 5G )
Access Points ek

Shobhit Saxena, Binod Kumar Kanaujia, Sachin Kumar, and Raj Mittra

Abstract The fifth-generation (5G) of wireless communication systems will mainly
use two frequency bands, namely Sub-6 GHz (below 6 GHz) and millimetre wave
(above 24 GHz). For mamtaining a compact size of the entire 3G system, there is
a growing interest in developing wideband planar printed massive multiple-input-
multiple-output (MIMO) antennas fabricated on a single substrate. The MIMO
antennas for 5G applications can be designed to support linearly polarized (LP)
and circularly polarized (CP) waves. Sometimes the change in polarization occurs
between the transmitter and receiver. In such a scenario, the use of planar printed dual
circularly polarized (Dual-CP) MIMO antennas will be quite useful. The proposed
chapter provides an overview of various types of planar printed MIMO antennas
designed on a single substrate for 5G access point applications. Some essential design
issues and future research directions related to planar printed MIMO antennas will
also be considered.

Keywords 5G - Sub-6 GHz - Millimetre wave + Isolation » LP » CP » Dual-CP -
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Entonmiopathogenic nematode in national
development through enhancing the
SOCio- economic condltlon of lndlan
farmers

Ashok Kumar Chaubey .
Nema:a!agy Laboratory, Department of Zao!ogy, C'haudhar) Charan Singh University, Meemr. India

19.1 Introduction

The most significant sector of Indian Economy is Agnculturc Th1s sector in India has occupied- about 60.45% of
India’s geographical area and is contributing approximately 16.1% of India’s gross domestic’ product (GDP) (http:/
www.agrimoon.com/). Small and marginal farmers with less than two hectares of land, account for 86.2% of all farm-
ers, of which 27.9% is contributed by women. Over 85% of 1ural households depend on agriculture as their principal
means of livelihood. India is the largest producer (25% of global production) and consumer (27% of world consump-
tion). But most of the agroproducts are damaged by lots of pests-(rodents, birds, insects etc.). Farmers together with
agro-fertilizers have pesticides as a tool to-control pests during the growing season of crops. In India, estimated crop
losses due to the pest are worth of 6000 crores annually in which Insects contributing: ~20%. Problem can easily be
assessed viz. Helicoverpa armigera alone losses to the tune of %1000 crore in crops like cotton, tomato, pigeon pea,
groundnut, sorghum, pearl, millet and other crops of economic impottance. It has been estimated that about 1200 crore
worth of pesticides were used in India to control the bollworm complex of coiton. The degree of problem is-accelerating
and"requiringthe better control programme’in an environmentally safe manner in succeeding years. To reduce crop
losses, tons of costly pesticides are being used by. the farmers. The crop damage is caused highest by insects, followed
- by pathogens and weeds. Consequently, the use of chemical pesticides in agriculture has been an mtegral part of crop
. production in‘many regions, often at very high levels and unscientific pattern of application.

Earth is enthralled by vast diversity of life, and nematodes rtepresent the second most specious rick phylum after
Arthopoda. Nematodes are usually considered harmful because of the diseases they cause in humans and animals and
the economic impact they have on many agriculuiral products. Among the nematodes, there is one group of nematodes
that are ‘effective against insect fauna and serve as good biocontrol agents and due to their pathogenecity against insect
pests they are referred-as entomopathogenic fiematodes (EPN). EPN are soil-inhabiting, and they infect many different
types of soil (born) insects, mcludmg the larval forms of mioths, beetles.and flies,-as well as adult crickets and grasshop-
pers. EPN have been found in all' inhabited- continents and a.range .of ecologically: diverse habitats, from cultivated
fields 10" deserts. The most commonly studied’ genera (Steinernerma and Heterorhabditis) are those that are uscful in the
biological control of insect pests (Gaugler, 2006).

Poinar (1979) listed nine families of nematodes (Allantonematidae, Diplogasteridae, Heterorhabditidae, Mermithidae,
Neotylenchidae, Rhabditidae, Sphaerularidae, Steinemematidae, and Tetradonematidae) that are facultative or obligate
parasites of insects. Thiese nine families include species that attack insects and kill, sterilize, or alter host development.
There are two promising genera viz. Steinérnema (Steinernematidae) and Heterorhabditis (Heterorhabditidae) which hav-
ing the symbiotic bacteria that belong to the' genus Xenorhabdus and Photorhabdus respectively. These bacteria are car-
ried iri the 1nte'stmal -vesicle of the nonfeedmg infective stage of menibers of the Steinernematidae, and throughout the

Advanees lny An.lmul Experimentation and Medellng, DOL: hutpsi//dolorg/ 10,1 L/BIT8-0-323-90553.1,00010-6
® 20‘1?»5[' :'erlxu: All ‘rights resérved. 267
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Abstract- We  applied 2 model involving two coupled
anharmonic oscillators (clectronic and ionic)to estimate the
Second Taimonle Generation (SHG) and Linear Fleetro Optic
(LE-O) suseeptibilities of InAs crystal. The erystal of InAs belongs
to -V group compounds owing cubic zine-blende-type
Structure. Linear absorption Is considered for the selected
spectral region 1250 nm - 390 nm.Se, the contribution of the
imaginary part of the involved complex linear ionic susceptibility
to the resultant SHG and LE-O susceptibilities is taken into
account and hence the absolute value of complex-linear ionic
susceptibility i.e. f}(ﬁ“(m)f, is used in place of ,fgn(w) in the
computation of SHG and LE-O coefficients. All of the four
constants (nonlinear strength factors), appearing in the model, are
determined with the help of experimental data of SHG
susceptibility measured in the selected region of 1076 nm -335 nm,
Application of such calculated nonlinear strength factors in the
concerned modelled expressions, SHG and LE-O susceptibility
coefficients are computed as a function of frequency to illustrate
the dispersion in the region of 1250 nm -390 nm.

Keywords-  Nonlinear Optics, Second Harmonic Generation,
LE-O Susceptibility Coefficient, III-V Group Compounds, NLO
Effects

. INTRODUCTION

Extensive advances have been made in the understanding
and application of nonlinear optical interactions since the
invention of laser (around 1960). Both experimental, as well as
theoretical research in the field of nonlinear oplics, Is
represented by the determination of the absolute value of
nonlinear susceptibility. C.G.Garrett [1] used a model with two
coupled anharmonic oscillators (electronic & ionic) to predict
the nonlinear susceptibilities for a simple diatomic, cubic
material. With the limitation of 1-D (1-dimensional), the mode]
should give a reasonable description of the behaviour of zinc-
blende-type materials that are both diatomic and cubic. InAs is
one of the III-V group compounds having a zine-blende-type
structure. Formerly, several models are applied by different
workers to compute the second-order optical properties of I1I-V
group compounds in the different regions of radiation. Some of
such models are bond-charge model [2]-[4], charge-transfer
model [5].8.5. Jha and N, Bloembergen, [6]; C.L. Tang[7] and
C. Flytzaniser al. [8], also, have calculated the second-order
optical susceptibility coefficients such as Second Harmonic
Generation (SHG) and Linear Flectro-Optic (LE-O) coefficient,

RS

S.P. Khare
*Department of Physics,
Ch.Charan Singh University,
Meerut-250004, U.P., India,
spkhare35@gmail.com

for 111-V group compounds to which InAs belongs. Classically,
aone of the authors [5] [8], had obtained « dispersion relation to
estinating the second-order optical susceptibilitics, involving a
simultaneous contribution from linear electronic and linear
tonic susceptibilitics for InAsg along with other T1-V group
semiconducling compounds.Presently, the author applied a
model to thelnAs crystal to compute its nonlincar optical
properties (SHG and LE-O susceptibility coefficients, here) in
the sclected spectral region of 1250 nm — 390 nm. For this, first,
the four Nonlinear Strength Factors (NSF) appearing in our
modelling, are computed with the help of existing available
experimental data [9]. And then, as per the objectives of the
author's present work, by using such calculated parameters; the
author estimated the required LE-O and SHG coefficients as a
function of the frequency. This way, the dispersion in the near
infra-red (NIR) region of 1250 nm- 390 nm, is illustrated.

II.  THEORETICAL ASPECTS

Garrett has taken one-dimensional lattice and writes the
equations of motion in terms of configuration co-ordinates e
and qi for electronic and ionic oscillation respectively as,

det we2q, = ;—weEE (1)

Gi + wi2g, :%" (2)

Here, me is the electronic mass, [ is the reduced ionic mass, ee
andei is the charges of the order of one electronic charge and
defined in terms of cation, anion core and anion shell charges.
we is the resonant frequency associated with the dominant
ultraviolet inter-band electronic transition responsible for the
dispersion in the visible region and oi is the resonant frequency
associated with transverse optical (TO) phonon frequency in the
infrared region. qe is called clectronic configuration co-ordinate
associated with we and qi is ionic configuration co-ordinate
associated with mi.The polarization,

P=Nle.q.e;q;] (3)
And the linear susceptibility is

N N N F
K= -leeqe + el e eeletymeiqr = xe(I)y+ xi(1)

“4)
where, ye(1) and y i(1) is electronic and ionic susceplibility
respectively. For

<
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An effort has been made 1n [Love's Not Time's Fool to inspire the readers to
face social and economic problems without feeling tense. The author has
attached due importance to the rights of women and attracts the attention of
the rich people towards the problems of widows, orphans and helpless old

people. The theme of love has been painted with the colours of false love,
extra-marital affairs and flirtations for merely sexual satisfaction but then the

depth of pure love for marriage has been proved victorious towards the end.
Richa is bold enough to accept her club-footed son Amitabh and pays money
regularly to Nora to take care of this child. She hides this fact from her
husband Malya who gets injured playing cricket. As an impotent man he
continues to work hard for footwear products and dies with another hit of
baseball in US.A. Richa, a young widow, gets married with her loving
employee Abhilash. The positive side of life has aptly been elaborated in this
novel so as to encourage readers to have patience in adverse circumstances.
The tertible effects of Corona-19 have been described in details and hence

the novel is a criticism of life.

Prof. Vikas Sharma is already a well acclaimed author of
Hindi novel - Raah Ke Pathar. Also a poet,researcher and
teacher, Prof. Sharma is currently professor and head in
the department of English of Chaudhary Charan Singh

University, Meerut (U.P). A professor of English
Literature, who has varied interests in politics, culture

Jhistory and language - Prof. Sharma decided to venture
in the creative field of writing novels in the pandemic
when he got bored of reading his favourite writers in isolation. His first novel
Raah ke Pathar themed around Hindu - Muslim Unity released in the year
2021 and was well received by the readers. L.ove's Not Time’s Fool is his first
English novel after the successful and well received Hindi one. Prof. Vikas
Sharma has published an anthology titled ‘Epiphanies’ under his name. He
has fifty research papers published in international and national journals and
twenty research scholars have successfully been awarded Ph.D under his
supervision. A member of the editorial board of three international and
national journals, Prof. Vikas Sharma aims to be his students’ favourite

author beside being their favourite professor.
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orld of greed against that of detachment, IAS Today
is a story of Romesh, a Gandhian, who gets married with Trishala
Vasu during his training period and later tries to uproot crimes to the
best of his abilities. In the same world is also Tinny, a son of noble
parents who becomes a ring leader and forms his own gang with Kale,
Penny, Vallu and Gannu and leads a lecherous life with Kanti, Rewati

and Swati. With his sin bin already full, will he face the repercussions

for his mis-deeds? With strong female characters, the novel presents
the readers with a conflict between love and lust, violence and non-

violence, rustic and urban life. Still the question remains to be

answered “Is Fancy a deceiving elf 2"

Juxtaposing the w

Prof. Vikas Sharma is already a well acclaimed

author of both Hindi and English novels. Also 2

d researcher, Prof. Sharma is currently

poet an
epartment of

working as professor and head in the d
English of Chaudhary ( ‘haran Singh University,

Meerut (U.P). When not writing or teaching, you
can easily find him discussing politics, literature and

L -

ng his favourite writers in isolation.
His first novel 'Raah ke Pathar themed around Hindu - Muslim Unity
released in the year 2021 and was well received by the authors. He has
fifty research papers published in international and national journals
and twenty research scholars have successfully been awarded Ph.1>
under his supervision. A nember of editorial board of three
international and national journals, Prof. Vikas Sharma has also
published an anthology titled 'Epiphanies’ under his name. IAS Today
is his second English novel after the successful and well received novel

"Love's Not Time's Fool'.
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Growth and Instability in .
Indian Agriculture

Ganjeev Kumar, Sanjay Kunar Upadliyny

The Indian economy has changed structurally over time with
the anticipated decline in agriculture’s share in the gross domestic
product (GDP). Despite a fall in its share from 55.1 percent in 1950-
1951 to 17 percent in 2008-2009, agriculture remains important for
two major reasons. First, the country has achieved self- sufficiency
in food production at the macro.
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Development of elL,earning in
the Commonwealth Countries
Pradeep Kumar Misra
Chaudhary Charan Singh Universiry, Meerwt, India
Sunjuaya Mishra
Commomvealth of Learmng, Canada

ABSTRACT

The Commonwealth is home 10 24 billion people talmost one-third of the world populaiion). The
countries of Commonwealih, 34 (1w number, are spread across Africa, Asia, the Americas, Europe, and
the Pacific. The Commonveealil counties are amaongst the world’s biggest and smailest siates in terms
of population and size, with about 32 of them having less than 1.5 million people. Over the vears, the
Commonwealth countries have emphasized using distance education and technologies to improve access
10 guality learning opporuwmines. bitus pursuir, online learning or eLearning has been adapred in many
Commonwealth countries, although ut varving degrees. This chapter provides an overview of eLearning
in Commonwealth countries by looking mito the developments that emerged as various polictes, projects,
and pracnices in the four regions of the Commonwealth (i.e.. Commonwealth Africa. Commonwealth
Asia, Commeonwealth Cartbbean, and Commomvealth Pac ific)

BACKGROUND

The Commonwcealih is home to 2 4 billion people (almost une-third of the world populition). The
countries of Commonwealtl. 34 i number. are spread across Alrica, Asia, the Americas, Europe, and
the Pacific. The Commonwenith countries are anongst the world’s biggest and smiallest countries in
terms of population and size, with about 32 of them having less than 1.5 million people [n economic
terms, Commonwealth countries include both advanced and developing economies {Commonweaith
Secretariat, 2020a). The notable point is thal out of 54 countries of the Commonweulth, 44 are low
and middle-income countries. Over the years, the Commanwealth countries have emphasized distance
education and technologies 1o unprove access 1 guality learning opportunities. In this pursuit. online
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Attractor Plot as an Emerging Tool in ECG Signal Processing for
Improved Health Informatics

Varun Gupta, Yatender Chaturvedi, Parvin Kumar, Abhas Kanungo & Pankaj Kumar

Conference paper | First Online: 12 Qctober 2021

496 Acossses I 1 Citations

Part of the Lecture Notes in Mechanical Engineering book series (LNME)

Abstract

Due to involvement of different types of noise, electrocardiogram signal needs robust
techniques for its analysis. For that purpose, the theory of chaos analysis is applied as a
feature extraction tool on different pathological datasets obtained from different
cardiology laboratories. This paper presents the important observations on attractor plots
obtained at different time delays. It facilitates the cardiologist in segregating the normal
and abnormal subjects on the basis of measured heart rate. Using support vector machine,
heart diseases are classified with mean-squared error of 0.023%. Two conditions,

viz. normal and abnormal, are considered. The novelty of this paper is to use chaos analysis
as an effective feature extraction tool for improving strength of healthcare professionals.
The proposed technique shows detection error of 0.077%. The proposed method finds its
major applications in regul‘ar screening of patient’s heart, heart dynamics observation

during major heart therapy, etc.
)
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Design of 4(N+1) Element Dual-CP Massive MIMO Antenna for 5G Systems
Operating in Sub-6 GHz Band

Shobhit Saxena, Santanu Dwari

Dept. of Electronics Engineering

Indian Institute of Technology ( 1SM) Dhanbad
Jharkhand-826004, India

Abstract— A 4(N+]) element dual cireularly polarized massive
MIMO antenna operating in the Sub-6 GHz frequency band of
3.4-3.8  GHz s presented  in this  work  (where,
N=1.2,34,5.6,7,......). A single rectangular-shaped strip of width
"0 and length (N{b+70)+h) along with (N+1) 'I' -shaped strips
are utilized for getting equal reference voltage level in the
ground plane of proposed #4(N+1) element MIMO antenna. In
this work, simulated results of the propesed MIMO antenna
with 'N=2" are presented. The proposed MIMO antenna designs
can be easily extended to design 4(N+7) element massive MIMO
antennas by varying 'N.' The proposed MIMO antenna (N=2)
achieves a satisfactory isolation level greater than 19.4 dB
between ports. The maximum isolation level achieved between
ports of the proposed MIMO antenna is around 76 dB. The
antenna achieves satisfactory diversity performance in terms of
both ECC and isolation.

Index Terms— lsolation, Massive MIMO, Dual-Circularly
polarized

[. INTRODUCTION

These days there is a growing interest in 5G. The 5G
technology will mainly use two frequency bands, namely
Sub-6 GHz (below 6 Gllz) and millimeter wave (above 24
GHz) [1]. Both the Sub-6 GHz band and mmWave band are
going to play an important rcle in 5G. The Sub-6 GHz band
has an advantage of better geographical coverage compared to
mm-Wave. On the other hand, lightening-faster speeds can be
obtained with mm-Wave compared to Sub-6 GHz. Thus there
is a kind of trade-o[f between the two,

Dual-Circularly polarized (Dual-CP) multiple-input-multiple-
output (MIMO) antennas capable of radiating both left-
handed circularly polarized (LHCP) waves and right-handed
circularly polarized (RHCP) waves are in demand these days.

In |2], our research group has presented a circularly polarized
(CP) single-port antenna having 3-dB axial ratio bandwidth
(ARBW) of around 250-270 MHz in the 3.4-3.8 GHz band of
interest (Fig. La)). The 3-dB AR band ol the umt cell
presented in [2] can be easily shifted in the 3.4-3.8 GHz band
by varying design parameters  xy, x2, #, my, i, x10 and K.
The optimized dimensions of the unit cell presented in [2] are
(all dimensions in mm) : x3=2.1, x=5.5, xs=12, x6=20.5,
x7=10, x5=3,x0=14, x1,=1, x12=25, x15=3.8 and x1,=25. In [2],
the proposed unit cell was utilized in the designing of a four-
port MIMO antenna of dimension b X b mm? (h=60 mm)
(shown in Fig. 1(b)). It is also shown in [2] that the design
parameters de,f. and g of the metallic 'T' shaped strip used in
connecting the MIMO antenna's ground structures can also be
varied without affecting the CP characteristics.

978-1-7281-9183-6/20/$31.00 ©2020 IEEE
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In this work the dimensions of ‘I’ shaped strip are (ali
dimensions in mm) : d=e=f=g=0.5.
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Fig. | Figure showing schematic representation of antennas
presented in [2] (a) unit cell (b) four-element MIMO.

This work's primary emphasis is to present a design
methodology that can be utilized to design Dual-CP 4(N+1)
element massive MIMO antenna having equal reference
voltage level in the ground plane for Sub-6 GHz 5G
applications  (where, N=/,2,3,4,56,7,....). The unit cell
presented by our research group in [2] is used to design the
proposed MIMO antenna.

II. ANTENNA DESIGN

In this article, only two cases N=/ and N=2, are presented,
but the work can be easily extended to design other 4(N+7/)

Authorized licensed use limited to: Indian Institute of Technology (ISM) Dhanbad. Downloaded on November 21,2021 at 08:07:30 UTC from IEEE Xplore. Restrictions apply.
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ABSTRACT

Ticks and tick bome diseases are a major threat to the livestock and economy of
developing countries including India. Ticks, as vectors of several zoonotic diseases, are
second only to mosquitoes as vectors. The diseases spread by ticks are a major constraint
to animal productivity while causing morbidity and mortality in both animals and
humans. Rhipicephalus (Boophilus) microplus and Hyalomma anatolicum have been
recognized since long as vectors of importance for transmitting diseases like babesiosis,
theilieriosis and CCHF. There is need to recognize the importance of ticks as vectors in. .
India and devise better methods for their control. This review is focused on the major tick
borne animal and human diseases in India and the current situation in India regarding -
control of ticks including the development of resistance, progress in tick vaccine and the
development of potential phytoacaricides as alternatives to chemical acaricides.

- Keywords: fticks, zoonotic diseases, Rhipicephalus (Boophilus) microplus, babesiosis,

theilieriosis

-
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ABSTRACT

Ticks and tick borne diseases are a major threat to the livestock and economy of
developing countries including India. Ticks, as vectors of several zoonotic diseases, are
second only to mosquitoes as vectors. The diseases spread by ticks are a major constraint
to animal productivity while causing morbidity and mortality in both animals and
humans. Rhipicephalus (Boophilus) microplus and Hyalomma anafolicum have been
recognized since long as vectors of importance for transmitting diseases like babesiosis,
theilieriosis and CCHF. There is need to recognize the importance of ticks as vectors in

b India and devise better methods for their control. This review is focused on the major tick
' borne animal and human diseases in India and the current situation in India regarding
control of ticks including the development of resistance, progress in tick vaccine and the

development of potential phytoacaricides as alternatives to chemical acaricides.
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Chapter

Entomopathogenic Nematodes:
Their Characterization,

Bio-Control Properties and New
Perspectives

Himani Shavma, Aasha Rana, Aashaq H. Bhat
and Ashok K. Chaubey

Abstract

The insect parasitoid nematodes are a means boon to agronomy and serve as
important bio-pesticides for controlling crop damaging insect pests. These nematodes
inhabit moist soils and have been to exist in all the continents excluding Polar Regions.
These nematodes have 3rd larval stage infective which is the only free living stage exist-
ing outside the host. These infective stages are mutually associated with bacteria which
reside in their alimentary canal and duo are responsible for mortality of the insect host.
These nematodes are currently given great attention by scientific community because
of their insect killing properties and can be used to replace hazardous pesticides, These
nematodes include various species belonging to genus Heterorhabditis and Steinernema,
and members of insectivorous group of genus Oscheius. Before their use as bio-control
agents, these nematodes need to be properly identified. Currently, these nematodes are
characterized by using morphological and morphometrical parameters and advanced
molecular tools including cross hybridization and scanning electron microscope
studies. Their associated bacterial partners are studied through advanced molecular
and biochemical techniques. The properly characterized nematodes having more
entomopathogenic properties can be easily mass produced through iz vitro and # vivo
methods. They can be formulated in various carrier materials and supplied to farmers
for effective control of damaging insect pests. Several countries have formulated vari-
ous useful products of entomopathogenic nematodes which are available in markets for
use by the farmer community and some have given very effective results. India is still
at the early stage in the use of these nematodes for bio-control of insects in agronomy.
More research in this field needs to be carried, especially in India to produce effective
indigenous nematode products which may prove a boon for agriculture.

Keywords: Steinernema, Heterorhabditis, biological control, and pathogenicity

1, Introduction

“

1.1 Entomopathogenic nematodes

Entomopathogenic nematodes (EFNs) range in size from 0.3 to 10 mm and they
can be more or less cylindrical {1]. In Greek vocables, the term entomopathogenic
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Péy].lium: A Source of
Dietary Fiber

Ranu Agrawal

Abstract

Dietary fiber is commonly known as roughage. Fibers are mostly present in
vegetables, whole grain, nuts, legumes, and frutts ‘This is an indigestible part of the
tood obtained by plants. It includes polysaccharides such as cellulose, hemicellulose,
pectic substances, mucilages, gums and lignin as well. Dietary fiber has beneficial
physiological effect on health, so it is included in daily diet to decrease occurrence
of several diseases. In this sequence, this chapter describes about the dietary fiber,
psyllium commonly known as Isabgol which is prepared from the seed of the
FPlantago ovata Forsk (Psyllium ispaghula). Psyllium is hydrophilic mucilloid, has the
capacity to absorb water and increases in volume while absorbing water. Psyllium
consists of mixed viscous polysaccharide in which about 35% soluble and 65%
insoluble polysaccharides (cellulose, hemicellulose, and lignin) are present. This
can be used as gelling, food thickener, emulsifying and stabilizing agents in some
food products. Psyllium is a natural biopolymer which has high quantity of hemicel-
luloses consist of xylan backbone connected with arabinose, galacturonic acid and
rhamnose units. Since last many years it is being used as therapeutic agent in several
diseases like chronic constipation, inflammation of mucous membrane of GIT tract,
duodenal ulcers, piles or diarrohoea etc. It may be source of renewable and
biodegradable polymer.

Keywords: Psyllium, hemicellulose, dietary fiber, therapeutic, lignin

1. Introduction

The term Dietary fiber was coined by Hipsley in 1953 who explained it as a
plant cell wall constituent which was indigestible [1]. Later, in 1982, Kay defined
the dietary fiber as a plant food component present everywhere and consists of
substance having diverse morphological and chemical structure and also cannot
be affected by human alimentary tract enzymes [2]. Dietary fiber was also defined
by American Association of Cereal Chemists as the edible plant’s part or analogue
carbohydrate that are not digested or absorbed in the human’s small intestine and
partially or completely fermented in the large intestine [3]. There are several types
of dietary fiber available, They may be soluble or insoluble types, or natural or
artificial. Among all dietary fibers, psyllium is one of the important dietary fiber.
From last several years it has been focused by various researchers because it con-
tains beneficial pharmaceutical properties.
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