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ABSTRACT

Schools, colleges, and universities in Kashmir currently only use traditional teaching methods like
classroom lectures. In spite of this, many academic units still use out-dated methods. SARS-CoV-2), a
deadly Corona Virus, suddenly emerged on the global scene. Around 32 crore Indian students halted
school/college transfers. Change is unavoidable, COVID-19 taught. Since the WHO declared it a
pandemic, educational institutions have grown and adopted new technologies. This forced educators
worldwide to adopt virtual learning. Many academic institutions unwilling to change their pedagogical
approach had to go virtual. Knowledge is a click away in today's fast-paced world. Less physical
classrooms and more electronic books have replaced the traditional. Virtual learning is derived from e-
learning or Ed-tech. the Covid 19 Pandemic study aims to highlight virtual learning among Kashmir
University students. The current study aims to highlight the virtual learning environment among
Kashmir University students during the Covid 19 Pandemic.

Keywords: Virtual learning, Corona virus, Socialization, Internet and Impact.

INTRODUCTION

Global economic collapse caused by Corona Virus (Covid-19). That fear is likely to spread globally as a result of this
tragedy. Devastating pandemic forced school closures. Several areas are affected globally, and many fear losing the
current semester or more. Universities have stopped teaching in-person. Normal teaching will be difficult, say the
researchers. Social distancing limits learning opportunities at this stage. Educational units are struggling to cope. We
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see a need for scenario planning in academia (Rieley, 2020). This situation necessitates humanity. Students, teachers,
communities, and the nation must be saved urgently. A case for virtual learning these includes accessibility,
affordability, flexibility, learning pedagogy, and policy. In rural and remote areas, virtual learning is easily accessible.
It is cheaper due to lower transportation, lodging, and overall costs. Online courses allow students to plan their time
to complete them. Blended and flipped classrooms combine face-to-face lectures with technology. Students can learn
new skills and continue their education at any time (Soykan, 2020). The government recognises the value of virtual
learning.

Virtual learning environments employ computers and the internet to teach and learn. They enhance student learning.
These are all VLE features. Its benefits are gaining popularity. Virtual learning transformed Kashmiri education. The
classroom has no walls. Weak pupils might avoid a crowded classroom and focus on grades. Virtual learning
increases self-esteem and fosters learning. Virtual learning decreases student reliance on teachers and boosts
confidence (Saklani, 2021) Virtual learning boosts student confidence, motivation, and reinforcement.

Benjamin Franklin, one of America's founding fathers, correctly predicted that education is the best investment.
Franklin's investment analysis should enlighten policymakers or rulers. Education, a fundamental human right, is
sadly lacking in India, particularly in Kashmir. New Covid-19 changes the scenario. Corona virus Grasim gibbets
threaten humanity. It's more feared than death's guardian deity. Rulers must lock down. More than 200 countries
invest considerably in education to strengthen their countries by promoting industrious students who want to prove
their valour. Covid 19 lacks 4G in the valley (Dar et, al 2020). Imagine the impact on schooling. Some passionate
professors find 2G frustrating. Not everyone can afford smart phones in the valley, fostering isolation. Education is
key to eliminating regionalism, dogma, and prejudice. We think the globe is uniting like a leopard. To overcome
hurdles, we must invest extensively in education. Chinese proverb: Educate people to live 100 years. I hope effective
actions are taken to address the issues.

Virtual learning has helped many who struggled with classroom teaching. Understand internet debates and the issue.
Can technology replace a teacher? Learning has traditionally occurred in schools. People-skills and social interaction.
Schools offer more. A student's instructor is their best friend, advisor, mentor, and supporter. Virtual learning is
taught utilising computers and the internet. This contradicts basic education. No one guides, teaches, or makes
students learn social skills online (Almarzook et al, 2020) Virtual learning is a novel classroom technology. Some
students are tech-savvy, while others struggle. So the teacher had to use technology to her advantage and meet all
students' needs. The role of teachers in students' lives has been varied. They inspired students to aspire, dream, and
succeed. No robot or Al machine can do this. A machine can't replace a teacher's warmth. The teacher still has to be
present in order for students to learn.

RESEARCH METHODOLOGY

The survey was used to gather data on virtual learning among Kashmiri university students during the Covid 19
pandemic. The research used both primary and secondary sources. Purposive sampling was used in both qualitative
and quantitative research. Methods of data collection include: Kashmir University students who used virtual learning
are surveyed and analysed to see how happy they are with the services. The surveys used a questionnaire to gather
data from 200 target respondents in Hindi and English. The study also used official Indian government publications
and secondary data from books, journals, and the internet.

RESEARCH OBJECTIVES

> To highlight the strategy of Virtual Learning adopted by Kashmir University students during Covid 19 pandemic.
> To analysis the impact of Virtual Learning.

> Can virtual learning replace a Teacher and develops Socialization?
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DISCUSSION AND RESULT

Positive impact of COVID-19 on education

Despite the negative effects of COVID-19 on education, Kashmir University is doing its best to support students. The

traditional Kashmiri education system was allowed to evolve. Here are some positive impacts:

1.COVID-19 has accelerated edtech adoption. Academies adopted blended learning Teaching and learning about
technology was urged. Curriculum and pedagogy changed dramatically due to new delivery and assessment
methods. It also accommodates large student groups.

2.Increasing interest for Learning Management Systems (LMS) among instructive organizations it set out a
tremendous freedom for organizations that create and further develop educational management frameworks
(Misra, 2020).

3.Because students couldn't collect hard copies of study materials during a lockdown, they relied heavily on soft
copies for reference.

4.Collaboration can be improved in new ways. Faculty/teacher collaborations can also occur globally to benefit from
each other (Misra, 2020).

5.Intensified use of teleconferences, webinars, and e-conferencing

6.A pandemic situation increased people's digital literacy.

7.Students can easily share lesson materials and ask questions via email, SMS, phone calls, or social media like
Whatsapp or Facebook.

8.Teachers and students can connect with peers from all over the world. Their global community adaption.

9.Student can better manage their time online during pandemics.

10. Open and distance learning (ODL) was in high demand during the pandemic because it encourages self-learning

and allows access to diverse resources.

Negative impact of COVID-19 on education

The COVID-19 outbreak has harmed the education sector. It has had many negative effects on education, as listed

below:

1. School closures, exams postponed several boards have already postponed exams. It took longer to get in.
Continuity in lockdown caused students to miss nearly 3 months of school in 2020-21, further complicating the
situation.

2. COVID-19 has slowed recruiting. Companies may postpone student placements. This pandemic will likely raise
unemployment. The pandemic circumstance in India forestalls any government recruitment, and late alumni
dread losing bids for employment. As per the Centre for Monitoring Indian Economy, joblessness rose from 8.4%
in mid-March to 23% toward the beginning of April (Educationasia.in). Jammu and Kashmir had 43.9% in 2021.
Less cash for schooling implies more cash for joblessness (Greater Kashmir, 2021)Not all teachers/students are
prepared for the sudden shift from classroom to online learning. For most teachers, online learning is simply
delivering lectures via video platforms like Zoom or Google Meet.

3. Limited global employment opportunities due to COVID-19 restrictions. COVID-19 may have brought many
Indians home. Thus, recent graduates entering the job market may struggle to find suitable employment.
Interviews nearby may cause lockdown. Indians abroad may lose positions. Late graduates in India dread losing
propositions for employment because of the pandemic.

4. Parents' increased responsibility to educate their children: Some educated parents can guide, but others may not
be able to teach their own children.

5. Nutritional loss due to school closure: The Indian government's Mid-day Meals program me aims to provide
better nutrition to school-aged children nationwide. Due to the temporary closure of mid-day meal programmes,
students' daily nutrition is severely impacted. Various studies have shown that mid-day meals help increase
school enrolment.

6. Digital divide: Numerous students have restricted or no web access and numerous understudies can't bear the
cost of a PC, PC, or supporting cell phone at home. As per reports, the lock down has hurt unfortunate
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understudies in India who can't investigate web based learning. Thus, using virtual learning during COVID-19
may widen the wealth/poverty and urban/rural divides.

7. Global education: The pandemic has hampered admittance to advanced education. Numerous Indian
understudies concentrating on abroad, particularly in the most impacted nations, are presently leaving, and
assuming that the circumstance proceeds, the interest for global higher education will decline altogether.

8. Delay in payment of school and college fees: Most parents will be unemployed during the lockdown, affecting
private schools and colleges. Incorporated into today's mainstream higher education.

9. Government and educational institutions should plan socially distant education. COVID-19 allows 30-40% of
students and teachers to work two shifts per day.

10. Nowadays, having access to technology and the internet is vital. So, to help students continue their education
during pandemics, digital capabilities and infrastructure must reach the most remote and poorest communities.
Public funds are needed to bridge the internet gap and keep students learning digitally. State
governments/private organisations should devise solutions to the digital education issue( Ayob et, al 2021)

11. Government and stakeholders ought to resolve huge issues related with distance learning systems, for example,
giving admittance to web empowered gadgets for handicapped and other underestimated understudies as well
as protected learning conditions.

Views of respondents on Prospects and challenges of online Mobile voting in India

Data interpretation Analysis and Questionnaire schedule

The Study embraced survey, a poll used to gather the reaction from 200 objective respondents in both Hindi and
English language. The respondents were male as well as female for the most part browsed education area. The three
point scale has been embraced for finding the outcome from the respondents viz Y-Yes, N-No and NI: No Idea. The
Three point scale is referenced beneath

Analysis and interpretation

This part analyses the students' perceptions and attitudes towards virtual learning during the Covid 19 pandemic.
Purposive sampling selected 200 respondents. Education is one independent variable. Interviews were conducted
based on variables. Data are tabulated and accurately analysed using simple percentage analysis. The precise
outcome was drawn using a survey method. According to the data presented in the table that can be found above,
the distribution of respondents in terms of their levels of education can be broken down as follows: among all
respondents, 32.5 percent of respondents held a bachelor's degree or higher, 42 percent of respondents held a
master's degree or higher, and 25.5 percent of respondents held a doctoral degree or higher.

Table.3 Respondents believed that Kashmir University had made substantial use of virtual learning during the
COVID-19 epidemic. This was the perception of respondents in response to a question concerning the topic.
Graduates have said that half of them, or 25 percent, have made the transition to online education and are familiar
with it. When the same question was posed to postgraduate students, 51 of them, or 25.5%, responded in the
affirmative about the use of virtual learning during the epidemic. Neither one of them was aware that there was a
question being asked. Only seven of the respondents, or 3.5 percent, stated they were unaware of the use of virtual
learning during a pandemic. The majority of respondents (49 percent) claimed they are aware of virtual learning
during a pandemic.

Table 4. shows the results from the respondents. When asked if they felt any positive or negative impact of virtual
learning, the majority of respondents from all three categories said yes. However, the least percentage of respondents
in all three categories said they had no idea. For the question of Can virtual learning replace a teacher and develops
socialization? All the three categories 152 (76%) of respondents shared their view that high level awareness about the
said question and said that virtual learning can’t replace a teacher and the learning of socialization can’t be possible
through virtual learning. Among all the three categories 34 (17%) of respondents opined very low level of percentage
whether virtual learning can replace and teacher and develop socialisation among students. However in aggregate 8
(4%) from all categories of respondents opined no idea about the said question?. The above table 6 shows
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participants' responses when asked if they had any issues while using virtual learning during the Covid 19
pandemic. In situations like internet blackouts or only 2g services in Kashmir, most graduates said they had
difficulty adopting virtual learning. When asked the same question of postgraduate respondents, 51 (25.5%) said that
virtual learning was problematic during the Covid 19 pandemic. Among the post-graduate respondents, 55 (27.5%)
said yes. However, among all three categories of respondents, 13 (6.5%) said they had no idea.

Analysis of Data

During the COVID-19 epidemic in Kashmir, which is a state that is managed by India, the data analysis showed that
all three categories of respondents had a high level of awareness of virtual learning. "Have they noticed any positive
or negative effects as a result of their virtual learning experience? The vast majority of postgraduate respondents
were aware of the influence that virtual learning had during the COVID-19 pandemic and were willing to offer their
perspectives on both the positive and negative effects of virtual learning. The study explores the question, "Can
virtual learning replace a teacher and yet foster socialisation?" It demonstrates that the majority of respondents from
all three categories are aware of the question, and the majority of those respondents believe that socialisation and
teacher replacement cannot be achieved through virtual learning. They claim that getting to know other people is an
experiential process that cannot be replicated by virtual learning since it requires physical interaction.

The data presented in the table are in response to the question, "Did they encounter any difficulties when utilising
virtual learning during the COVID-19 pandemic?" All of the respondents were irritated during the pandemic in
Kashmir because of the low internet connectivity, the availability of just 2G services, and the frequent blocking of
internet access for security reasons." Virtual learning during a pandemic, according to the responders across all
categories, not only helps them obtain the necessary electronic content for tests but also assists them in preparing for
their own exams.

CONCLUSION

According to the above analysis and discussion, students at Kashmir University used virtual learning extensively
during the Covid 19 Pandemic. Virtual learning has both positive and negative effects on student communities.
Virtual learning penetration is highest among Kashmir university students during Covid 19. They also said that such
technological innervations benefit students during a disaster. Virtual learning is very beneficial for students all over
the world, but it requires constant internet connectivity. Virtual learning requires privacy, security, and digital
literacy, said all respondents. This can help the nation achieve its literacy goal. Also, all three categories agreed that
virtual learning is a supplement to traditional learning. Virtual learning thus boosts their self-esteem and encourages
them to learn. Virtual learning reduces student dependence on teachers and increases student confidence. Virtual
learning also has pedagogical benefits such as increasing student confidence, reinforcement, and motivation. After
all, can technology ever replace a teacher in a student's life? Schools have long been a place for students to learn.
Interacting with people and learning social skills. The schools have so much more. The teacher is a student's best
friend, guide, mentor, and support during their formative years.

A machine will never be able to take the position of an instructor. The instructor will save the day in the event that
the system unexpectedly fails owing to a problem with either the software or the hardware. Therefore, even while
virtual learning materials have the potential to revolutionise the learning process, they cannot take the position of a
qualified instructor. Our state needs to make significant investments in education if it is going to be successful in
overcoming any challenges. If you wish to live to be a hundred years old, according to a Chinese saying, you should
educate more people. I sincerely hope that decisive and efficient action will be done to address the problems that
have been raised.
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Table 1. Views of respondents on Prospects and challenges of online Mobile voting in India

S. No Questions Y N NI
1 Was virtual learning adopted in Kashmir during Covid 19 121 32 47
) pandemic by Students? (60.5) (16) (23.5)
2. Do you feel any positive or negative impact of Virtual learning? 152 45 23
(66) (22.5) (6.5)
3. Can virtual learning replace a teacher and develops socialization? (175;) ( 13;5) (174)
4 Do you feel any problem while using virtual learning during Covid 145 52 03
) 19 pandemic? (72.5) (26) (1.5)

Table 2 Educational wise classification profile of respondents:

S.No Educational level No of respondents Percentage
1 Graduate 65 32.5
2 Post Graduate 84 42
3 Above Post Graduate 51 25.5
Total 200 100

Table 3. Respondents on Kashmir University

Variable Graduate Post Graduate Above post Graduate Total
Yes No NI Yes No NI Yes No NI
Was virtual
le;r:;ﬁ;d;’ﬁ:%m 50 15 | o4 | 51 11 04 | 49 09 07 200
0,
Covid 19 pandemic (25) (7.5) () (25.5) (5.5) () (24.5) (4.5) (3.5) 100%
by Students?

Table 4. Results the respondents

Variable Graduate Post Graduate Above post Graduate Total
Yes No NI Yes No NI Yes No NI
Do you feel any
positive or negati 50 09 03 51 05 03 64 10 05 200
ve impact of (25) (45) | (1.5) | (255) | (25) (1.5) (32) (5) (2.5) 100%
Virtual learning?
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Table 5. Virtual learning replaces a teacher and develops socialization

ISSN: 0976 — 0997

Variable Graduate Post Graduate Above post Graduate Total
Yes | No [ NI | Yes | No NI Yes | No NI
Can virtual
leaire‘;ﬁerfgﬁe st 09 | 04 | 49 12 07 50 13 5 200
develops (255) | 45 | 2 (24.5) (6) (3.5) (25) (6.5) (2.5) 100%
socialization?
Table: 6. Participants' Responses
Graduate Post Graduate Above post Graduate
Variabl Total
W [TYes | No [ NI Yes | No NI Yes | No NI |
Do you feel
any problem
Whiftszng 54 04 6 51 12 03 55 11 04 | 200
learning (27) (2) 3) (25.5) (6) (1.5) (27.5) (5.5) () 100%
during Covid
19pandemic?
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ABSTRACT

Artificial intelligence in healthcare is rapidly growing, offering new data analysis options. Machine

learning is a sort of artificial intelligence (AI) that can make predictions and has been tested in a range of
medical specialties using various approaches such as diagnostic applications, forecasts, and risk factor
detection. Because this technology has only recently been introduced in orthopedics, there is a scarcity of
data. In this review, we'll look at the types of predictions that Machine Learning models can make in
Rehabilitation, as well as the requirements that must be met for this unique method to work. Machine
Learning can filter through large amounts of data and identify specific trends and patterns that people
may miss. When forecasting the likelihood of a specific result, an algorithm that has been trained on a
previous dataset and then applied to new data tries to predict the outcome. The predict function is
commonly used to forecast outcomes when employing a model. As they gain experience, machine
learning algorithms improve in accuracy and efficiency. This enables them to make better selections.
Artificial Intelligence (Al) and, in particular, Machine Learning (ML) have grown in importance in recent
years in the context of data analysis and computing, enabling applications to function intelligently. In the
fourth industrial revolution, machine learning algorithms are crucial for generating real-world
applications. Machine learning algorithms enable systems to learn from their experiences and improve
without having to be explicitly designed. Machine learning algorithms find natural patterns in data,
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giving us insight and supporting us in making better decisions and forecasts. They're used every day to
make critical decisions in fields like medical diagnosis, stock trading, and energy load forecasting, among
others. Machine learning is a good option for situations where there is a complex task or problem with a
lot of data and numerous variables but no set formula or equation. The popularity of these learning
approaches is fast increasing, according to Google Trends data collected over the last five years. In the
healthcare industry, Machine learning assists in the rapid identification of high-risk patients, near-perfect
diagnosis of those patients, the best available guidance, and the prediction of re-admissions. In this
project, our software will help track Range of Motion and collect user health profiles, which will then be
fed into a Machine Learning model that will help improve patient health at a cheap cost and in a short
amount of time. Other aspects that influence a patient's ability to respond positively to an exercise
programmed include goal setting, involvement, intrinsic and extrinsic motivation. While age was
determined to have a substantial impact on recovery rates, the research also discovered and investigated
a few other aspects that may have an impact.

Anxiety, lifestyle, pain, barriers to exercise, lack of understanding of their condition, and difficulties
committing to the time required for exercise are some of the primary influencing factors included in our
study to decide on the most influencing factors that would be used as input to the Machine learning
model. This study advocated the development of a mobile health monitoring and assistance model for
chronic illness management, empowering the elderly, reminding people to take their medications on
time, exercising regularly, expanding service to underserved areas, and improving health outcomes. It
supports a wide range of Physic Rehabilitation-related healthcare conditions. We developed a real-time
rehabilitation application that allows patients to track and submit health data while also assisting
physicians by suggesting changes to the training routine and highlighting key elements that influence the
patient's recovery. Our research focused on making the app's data accessible from any location, at any
time. This was accomplished by storing the collected data safely and securely on a Cloud service,
especially Google Cloud. Using the aforementioned parameters, the second phase of our research
focused on determining the factors/criteria that would influence recuperation time. The data was then
subjected to a series of procedures based on the desired goal. After the outliers in the data were weeded
out, the appropriate attributes linked to our use case and having an influence on a person's recovery time
were discovered. correlation approaches such as Pearson correlation and Sunburst charts visualization
For ranking correlations, were used. The features that were found to contribute to the recovery time were
Age (25.0%), BMI (21.4%), Lifestyle (17.9%), Frequency of Exercise (14.3%), Range Of Motion (7.14%),
Reaction Time (3.57%) and Involvement (10.7%). These features were the most significant ones that were
found to be influencing the recovery rate and hence were selected for training the models.

Keywords: BMI, Reaction time, Frequency Of exercise, Machine Learning, Artificial Intelligence,
Rehabilitation, Correlation, Pearson Correlation, Involvement, Range of Motion.

INTRODUCTION

In recent years, smart phones have revolutionized medical communication. This modernization allows medical care
to be provided when and where it is required. According to recent statistics, half of Smartphone owners use their
devices to get health information, with one fifth using health-related apps. There are numerous Smartphone apps
available for healthcare professionals, medical students, patients, and the general public. Smartphone usage is on the

44636




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Arthishwari et al.,

rise in today's globe. Designing a smart application for an Android phone that will help people focus on their health-
related concerns and manage their health on a regular basis, as the use of smart phones is fast expanding and people
have easy access to them. Aging, insufficient or infrequent physical activity, and/or a poor diet, which can lead to
obesity and a number of chronic diseases, are all typical reasons of mobility loss [1]. By routinely checking a person's
mobility condition, a smart monitoring and assistance device can assist them in continuing their normal physical
activities and workouts. Continuous joint activity and health monitoring can be recorded and extract key parameters
for early diagnosis and treatment of mobility-related issues are considered. Musculoskeletal issues have a significant
impact on movement and dexterity, resulting in early retirement from job, poor health, and a reduced ability to
participate in society. The number of people with musculoskeletal disorders is gradually increasing as a result of
population growth and ageing. A person may require the services of a physiotherapist for a variety of reasons.
Everyone, it is said, will suffer from physical discomfort at some point in their lives. Everyone may require
rehabilitation at some point in their lives due to an injury, surgery, disease, or illness, or because their function has
worsened with age. The therapies and tactics chosen for each person are based on their goals and preferences.
Rehabilitation must be a part of the overall health system, particularly primary health care, in order to serve more
people in need. The musculoskeletal system is made up of bones, muscles, tendons, ligaments, and soft tissues. They
work together to sustain your body's weight and help us. to be mobile Injuries, sickness, and ageing can all cause
pain, stiffness, and other problems with movement and function [2].

Physiotherapists help people who have been wounded, ill, or incapacitated with mobility and exercise, manual
therapy, education, and counseling. They help patients manage pain and avoid disease, keeping people of all ages
healthy. The profession supports in development and recovery by allowing people to remain employed while also
remaining self-sufficient for as long as possible. Physiotherapists help people who have been wounded, ill, or
incapacitated with mobility and exercise, manual therapy, education, and counseling. They help patients manage
pain and avoid disease, keeping people of all ages healthy. The profession supports in development and recovery by
allowing people to remain employed while also remaining self-sufficient for as long as possible. Rehabilitation is an
important health treatment that should be available to everyone at all stages of life. This includes everyone who has
musculoskeletal issues. The focus of efforts to strengthen rehabilitation should be on supporting health systems as a
whole and incorporating rehabilitation into all levels of health care. A physician can assist in the management of pain
and other symptoms, as well as the development of methods for carrying out everyday tasks and improving one's
quality of life and to maintain the range of motion of various Joint at its normal Degrees of Motion as shown in the
table below.[2]In 2017, the World Health Organization (WHO) launched the Rehabilitation 2030 project, emphasizing
the necessity of all stakeholders working together to improve the health system so that quality and timely
rehabilitation can be provided by enhancing data collection and rehabilitation research. The World Health
Organization (WHO) continues to support nations in putting these measures in place by providing technical help,
offering advice and practical tools, and boosting the development of rigorous evidence for musculoskeletal
rehabilitation. For health practitioners to successfully interact with and treat a wide range of patient populations, the
change to technology-based practice, particularly Smartphone-based applications, is crucial. Therapeutic compliance
has been a source of clinical concern since the 1970s due to the prevalence of non-compliance with therapy and
rehabilitation programmers. It's feasible that these new technology breakthroughs will help to improve therapy
outcomes[3]. Factors that influence a patient's readiness to respond to and accept home exercise programmers as
treatment, as well as the potential for healthcare and physiotherapy Smartphone apps to improve the patient-
physiotherapist connection and overall rehabilitation. Patients are increasingly using smartphone apps to collect
personal data that they can use alone or in partnership with health care experts to make better health decisions.
These data can also be shared with healthcare practitioners to aid in higher-level decision-making in the system. We
created a rehabilitation app for smartphones.
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METHODS

An android physio application was developed and was used in the study. Individuals undergoing rehabilitation for
various underlying reasons such as fracture, old age, sedentary lifestyle, and deep anguish were randomly selected
for the study. Individuals with difficulties in the elbow joint were considered, and close to 1000 samples were
gathered, with the data being fed to the cloud for subsequent processing. Individual details were not acquired or
maintained for this study because the data was anonymised. Because data obtained in real-world situations today
has the potential to change treatment and lives in the future, the rehabilitation community can collaborate on care
and outcome evaluation with this application. Not only would the mobile application assist users in recognizing the
training programmed allocated to them, but it would also allow them to track their progress. The designed mobile
application would not only help them identify the workout programmed assigned to them, but it would also help
them assess their range of motion and collect their medical profile, which would help the physician assign a perfect
rehabilitation plan for the user to follow in order to aid and accelerate their recovery [4]. It eliminates the problem of
clinician-to-user distance by allowing doctors to communicate with patients and deliver care outside of the hospital
at any time and from any location. Android phone-based Physio rehabilitation application was used to measure an
individual's joint movements. Additionally, data was collected about the individual’s health parameters like

e Height

o Weight

¢ Blood pressure
o Age

¢ Gender

o Lifestyle

¢ Range Of Motion
e Pain level

¢ Reaction time

e Problem type

Feature selection and extraction

The most crucial aspect of constructing a Machine Learning model is feature selection. When creating a predictive
model, it is the process of minimizing the number of input variables. The number of input variables should be
reduced to lower the computational cost of modeling and, in some situations, to increase the model's performance.
The relationship between each input variable and the goal variable is evaluated using statistics, and the input
variables with the strongest link with the target variable are selected as shown in Fig. 1 The lines are parallel while
there is no interaction, but when there is an interaction, the lines intersect and we select the Features appropriately.
Fig. 2 shows a 3D representation of the interdependent characteristics convergent. Although the type of data in both
the input and output variables influences the statistical measures used, these procedures can be quick and effective.
As a result, a Machine Learning practitioner may find it challenging to choose an acceptable statistical measure for a
dataset while performing filter-based feature selection. High-dimensional data processing is a difficult task for both
researchers and application developers in machine learning and data science. It reduces model complexity by
removing minor or useless features, helping machine learning algorithms to learn faster. By simplifying and
generalizing the model while also increasing its accuracy, an accurate and optimal subset of the selected features in a
problem domain can reduce the over fitting problem. It has a significant impact on the target machine learning
model's effectiveness and efficiency. Feature extraction methods usually provide a better understanding of the data,
as well as a strategy to improve prediction accuracy while reducing processing costs and training time. Feature
extraction aims to reduce the amount of features in a dataset by generating new ones from old ones and removing
the old ones. The majority of the information provided in the original set of features can then be summarized using
this new reduced set of features [4].
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Correlation

Correlation is a statistical measure of linear relationship between two variables. When there are multiple variables
and the goal is to find correlation between them all and store them in a suitable data structure, the matrix data
structure is used. The correlation coefficient value is a measurement of the line of best fit's strength.

Pearson's Correlation

The Pearson's Correlation coefficient is equal to the product of the two variables' standard deviations divided by
their covariance. A product moment is used to define the definition. The Pearson Correlation coefficient is used to
determine the strength of a linear relationship between two variables, with r =1 denoting perfect positive correlation
and r = -1 denoting perfect negative correlation. Pearson's Correlation can be used to investigate the relationship
between a feature and the response variable, as well as to choose which features to employ. and is represented by

= > (2 - &) (y - §)
/Se-FLu-9

Pearson’s correlation coefficient for predictors like Age, Body Mass Index (BMI) and Frequency of Exercise are
shown in Fig. 3, Fig. 4 and Fig. 5 respectively. A heat map is a two-dimensional data visualization in which colors

Eqn. 1

represent values. A basic heat map can provide a quick visual summary of data. Heat maps with more detail assist
the viewer to comprehend more complex data sets. Fig. 6 shows the Heat Map using Pearson Correlation.[5] As we
see Age, Lifestyle, Involvement, Frequency of Exercise and Range Of Motion have a profound dependence on each
other and play a critical role in Recovery.

RESULT

Our research centered on making the data acquired through the app available from anywhere, at any time. This was
accomplished by utilizing a Cloud solution, specifically Google Cloud, to safely and securely store the obtained data.
The second phase of our research focused on identifying the factors/criteria that would influence recovery time using
the aforesaid parameters. The data was then exposed to various steps in accordance with the intended purpose. The
appropriate features related to our use case and having an influence on the recovery time for a person were found
after the outliers in the data were weeded out. correlation approaches such as Pearson correlation and Sunburst
charts visualization For ranking correlations, were used. These features were the most significant ones that were
found to be influencing the recovery rate and hence were selected for training the models.

The features that were found to contribute to the recovery time were

o Age

e BMI

o Lifestyle

e Frequency of Exercise

¢ Range Of Motion

¢ Reaction Time

¢ Involvement

and their respective influence on the outcome is given in Table 2 below

DISCUSSION

Medical practitioners all across the world are looking for new ways to aid patients using cutting-edge techniques
that take advantage of advances in other sectors of study. Here, we've attempted to apply ground breaking advances
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in the domains of artificial intelligence and machine learning to medical concerns. We are utilizing the power of
Machine Learning to aid in the recovery of the ever-increasing number of diseases and afflictions. The features that
were found to contribute to the recovery time were Age (25.0%), BMI (21.4%), Lifestyle (17.9%), Frequency of
Exercise (14.3%), Range of Motion (7.14%), Reaction Time (3.57%) and Involvement (10.7%). These features were the
most significant ones that were found to be influencing the recovery rate and hence were selected

CONCLUSION

The future generation of physiotherapists will need to be aware of the changing technological landscape in order to
make physiotherapy a more participative experience for patients in the ever-changing world of technology and
health applications. This will help to increase motivation and make sticking to a home workout routine easier. The
new face of physiotherapy software can help patients stick to their treatment programmers by creating an engaging
exercise environment that supports self-efficacy and behavior change through improved communication, goal
setting, and progress reporting.
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Table 1. Normal Range of Motion of various Joints of human body

Joint Action Degrees of Motion
Flexion 160 degrees
Extension 50 degrees
Shoulder Abduction 180 degrees
Internal rotation 45 degrees
External rotation 90 degrees
Elbow Flexion 160 degrees
Extension 0 degrees
Forearm Pronation 90 degrees
Supination 90 degrees
Flexion 90 degrees
Wrist Extension 70 degrees
Radial deviation 20 degrees
Ulnar deviation 30 degrees
Hip Flexic?n 120 degrees
Extension 0-10 degrees
Abduction 40 degrees
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Adduction 15 degrees
Internal rotation 45 degrees
External rotation 45 degrees
Flexion 140 degrees
Knee - -
Extension (hip neutral) 0 degrees
Extension (hip flexed) 20 degrees
Ankle Plantarflexion 45 degrees
Dorsiflexion 20 degrees
Foot Inversion 30 degrees
Eversion 10 degrees

Table 2. Factors and their Degree of Influence

Factor Degree of Influence
Age 25.0%
Reaction Time 3.57%
BMI 21.4%
Lifestyle 17.9%
Frequency of Exercise 14.3%
Involvement 10.7%
Range of Motion 7.14%
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Fig. 3 Pearson Plot - Age vs Rate of Recovery Fig. 4 Pearson Plot- BMI vs Rate of Recovery
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ABSTRACT

Applications of Artificial Intelligence in Financial services recently been created and deployed, enabling
business solutions in both front end and back end operations to improve efficiency and provide an
amazing client experience. Al and machine learning are now widely regarded at the same time as the
mainly important enablers for achievement a reasonable edge throughout improving executive capability
and revolutionising the banking business. This paper will highlight Al's uses and evaluate its
applicability in several functional areas of the financial industry, with a focus on banking operations
automation and client interaction. It finishes with a look at how banks and financial institutions design
their environments and employ computational intelligence to better their operations.

Keywords:- Artificial Intelligence , banking efficiency ,Company, Education ,Financial services,

INTRODUCTION

Computing intelligence along with machine learning contain seen increased require and awareness in the bank and
economic services business in recent years, through the prospect that they can improve administrative, advance
logical capabilities, and automate business processes such as lending, insurance, fraud recognition, fulfilment and
policies, consumer experience, and risk organization[1]. The introduction of deep learning, according [2], has
resulted in a boom and is a breakthrough that has permitted better analyses with less human input. To eliminate
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errors and efficiently adapt regulatory and infrastructure changes, Al is presently employed in data mining [3],
Recognition of voices, patterns, market research, and investment strategies, and IT system development in the
financial arena.

The volume of data (big data - BD) collected by financial sector. The organisations have increased dramatically in
recent years, necessitating a need to understand and analyse this data repository in order to improve service. The
corporate sector and society are undergoing significant technical advancements, and this new technology (artificial
intelligence - AI) has allowed us to look at complicated problems and provide solutions in a timely manner. The
phenomena of combining BD with Al is known as "BDAL" and it involves using computational learning to current
data to provide insights that aid product and process innovation [4]. Executives in the financial services business find
artificial intelligence (AI) to be highly intriguing, but they are also sceptical and apprehensive about its acceptance.
Despite the fact that there has been ongoing innovation and investment in computational intelligence around the
world, and Al promises to bring faster and smarter better business decisions, customer experiences, and risk
management outcomes, there is still a lot of scepticism [5]. This risk can be eliminated if banks and financial
institutions take a methodical approach to managing Al models from conception until retirement.

Banking and financial organisations must identify areas of concern and take appropriate efforts to build a route for
Al adoption in this rapidly changing business environment. Banking services are highly regulated, necessitating a
hybrid of old and current Al frameworks for model management .It remains to be determined is how these changes
can be made in a way that allows banks and other financial institutions to effectively and continuously incorporate
Al into their operations and judgement, allowing Al's acceptance and benefits to be realised. Cost reductions, greater
process efficiency, and improved quality are just a few of the claimed benefits of industry 4.0. This article examines
the several computing (SI) tasks in payments and corporate sectors, as well as the benefits they are reaping.

Literature Review

Computational intelligence and mechanism learning are used for a broad variety of application in the bank and
economic services Education and Company . Because technology is growing, it is important to understand its
stability. Developments must be continuously watched, and the hazards associated with it must be effectively
controlled. Highlighted the rise in financial reporting fraud and its costs in recent years. The introduction of
computer technology to numerous commercial applications can aid in the detection and prediction of fraud. The
application of various Al strategies resulted in a 40 percent increase in bank productivity. Al's diverse set of
solutions will aid in the processing of large amounts of data and the completion of cognitive activities that would
otherwise require humans. [9] discussed the influence of Al event a bank's commerce to business customer
relationship. The study emphasised three implication: New technology the employees to adjust to Al, the impact of
Al on your industry, and examining the bottlenecks to Al's impact.

He believes that if executives examine these three consequences, their long-term viability will not be a problem in the
future uncertain times. According to David He et al. [10], Al will impact the banking and finance business in three
ways: creation, intelligence, and automation in the coming year. It will help people make better decisions, increase
automation, develop simulated intelligence, save money, and start new enterprises. Another viewpoint, as offered by
Paul Dravis [11], is that of the financial employment market. Some positions will be relocated, others will be
reformed, and new employment opportunities will be created, according to him. AI will improve corporate
productivity, as well as create and maintain more jobs.

According to the study, banking efficiency will increase by 42 percent by 2027, insurance efficiency will increase by
29 percent, and capital markets efficiency will increase by 56 percent. In the same year, Alison Lui et al. [12]
investigated how AI and simulated intelligence may work together to restore trust in the banking and financial
sector. The need of collaboration is discussed in the paper in order for businesses and regulators to create flawless
regulations and stability. Al's Evolution The history of artificial intelligence may be traced back to the early 1950s,
when Allan Touring postulated that humans use knowledge accessible to them and apply reasoning to make
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effective decisions and conquer obstacles, so why couldn't robots do the same. There was little advancement because
computing machines and systems were still in their infancy. The computers were able to learn from their previous
experiences. Until the 1990s, the focus was on increasing computing power and supplementing it with logic
programming, which formed the foundation of commercial artificial intelligence. However, the progress was not
encouraging, and Al research and development lost steam. Despite this, Al research has exploded in the recent two
decades, beginning with IBM's development of 'Deep Blue,' a computer capable of playing chess with humans. It was
the first time a individual aptitude was vanquished by a artificial device when Deep Blue overcome globe supporter
.The following diagram depicts Al's future development [13] proposed an Al base representation for recognition
furthermore lending decision, based on the environment of risk involved with lending. This concept will allow
banks, lending and credit organisations to have complete control over the loan process. This type of Al-based
approach will ensure that only the most deserving applications with low credit risk are accepted, while high-risk
applications are denied. In most cases, banks use a manual credit evaluation process based on traditional statistical
approaches to assess credit eligibility.

Traditional models are used to produce credit ratings, which are then utilised to make lending choices for businesses
and consumers. The basic and primary input data points for most credit evaluation models are financial transaction
data and payment history with banking and financial organisations. To compute a credit score utilising restricted
sets of structured data, the most often utilised classical tools include regression, decision trees, and statistical
analysis. However, with the advancement of technology, lending institutions now have access to a plethora of new
data sets, including unstructured and semi-structured data sources, primarily from online searches and social
networking activity. To compile a comprehensive data set that reflects a holistic perspective of creditworthiness and
improve the accuracy of credit and loan decisions, researchers looked at online content consumption, online
shipping, and text message activity. According to Stephan et al.[14], the use of machine learning techniques and
algorithms opens up new horizons in credit evaluation by combining qualitative characteristics such as spending
pattern with ability and willingness to pay. Using incremental data sets, loan applications of varying borrower
quality can be segmented efficiently and effectively. It's also worth noting that accessing these new data sets may fall
under the purview of data privacy and protection, thus lending institutions should proceed with caution to prevent
policy concerns. Nicholas uses an Al-powered virtual assistant to provide great customer service.

In 2022, he proposed the idea of artificial quick agent in favour of economic markets. The future AI bots, which
would be a software result base going on heuristics with personality knowledge algorithms, may replicate human
intellect in a required situation. Since then, chatbots based on AI have been developed and are widely used in major
commercial banks across the world. Banks such as Head Quarters of capital groups are employing chatbots to
communicate with consumers and provide personalised experiences. Modern chatbots are computer programmes
that engage with clients in their accepted language, together with speech and text. They are built on the notion of
Natural Language Processing. These systems use machine learning algorithms with self-learning capabilities to
assure continual improvement and give clients with immediate assistance and transaction support. Chatbots have a
huge economic impact in the financial services industry. According to Gartner, by the end of 2020, chatbots will
handle more than 85 percent of all customer service contacts. Furthermore, according to the Juniper analysis, the
deployment of chatbots will result in an annual savings of $8 billion by 2022.

Insurance AI Applications

Insurance AI Applications In developing economies, insurance is becoming increasingly popular. Underwriting,
claim processing, actuaries, and risk assessment are just a few examples of Al usage [16]. Leading insurance
companies are also incorporating real-time granular data pertaining to telematics and location-based marketing
captured through sensors, connected devices, location tracking, and digital footprints into machine learning
algorithms to assess individual pricing and marketing of highly personalised insurance products. Machine learning
and natural language processing are the core building blocks of such systems, which learn from claims history data
sets and provide claim estimates.
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Furthermore, it reduces the cost of operating as well as the time it takes to process insurance claims. Artificial
Intelligence (AI) for Fraud Detection One of the most sought-after applications of Al in the banking and financial
services industry is fraud detection. Financial fraud, according to Dahee et al. [17], is defined as the unlawful use of
mobile transactions made on mobile devices and platforms as a result of identity theft, which leads to fraudulent
activities. Financial fraud can be defined in general terms as the fraudulent use of credit cards or cash cards, false
claims against insurance policies, unauthorised transactions, and fund transfers made under a stolen identity.

Artificial intelligence

Artificial intelligence has progressed to the point that machine learning can accurately detect fraudulent transactions.
The underlying algorithm analyses historical data in order to construct a sophisticated prediction model. If historical
data is insufficient for analysis, it can be supplemented with transaction data that the investigator believes is suspect,
as well as typical fraud detection systems. The combined data can then be sent into a multi-layer neural network to
create predictive models capable of creating patterns and sets at a level of precision only feasible with deep learning
designs and algorithms.

The activities motivation be of tremendous use to financial industry fraud detectives since they give a trustworthy
mechanism in the form of a dependable prediction and estimation tool. In the financial industry, Al is being used to
address regulatory and compliance challenges. Following the global financial crisis and recession of 2022, banking
institution all over the world were forced to focus on regulatory compliance. Banks have been hiring new and more
fulfilment officers in order to prevent repeat crises. However, given the massive number of transactions that occur
internationally, manual monitoring of compliance processes in a large institution was not practicable. Bart van
Liebergen [18] explains how, in the aftermath of the financial crisis, new regulations required financial companies to
provide extensive data, including business models and balance sheets.

'Financial institutions were required to report substantial exposure, liquidity method, security, and investment
levels. Innovative solvency rules, as well as the inclusive resources examination and check and previous narrow
obligations, have dramatically expanded reporting requirements. To address this issue, banks are increasingly
implementing artificial intelligence systems to manage a number of operations such as anti-money laundering
programmes, KYC standards, sanctions list monitoring, card, billing, and payment-related scheme, and most recent
universal fulfilment functions. Apart from that, with the use of AI approaches, financial firms are supporting
governments in tracing currency laundering, intimidation financing, and last dubious global connections.

Major banks have already begun to use Al systems for this purpose, with additional banks planning to do so in the
next two to three years [19]. Suggestions and a Plan of Action With the decreasing costs of server and storage,
computing, bandwidth, and processing, new frontiers in risk, data organization, acknowledgment analysis,
insurance pooling, and trade through massive amounts of data acquired from enveloping and active outside sensor
and smart mobile phone data have opened up. Banking and financial organisations will be able to accurately emulate
humans in their decision-making processes thanks to the Internet of Things (IoT) combined with AI and machine
learning. However, according to 20], economic institutions be not arranged or able to deal with such shift.

CONCLUSION

Banking technology that enables important technology and backbone to companies, has been a partner of Banking
and financial institutions in their pursuit of Al adoption, according to the research. FinTech will continue to prepare
themselves for the next level of Internet of Things (IoT), which will be aided by quantum computing's multi-fold rise
in the next decades. This change will allow for the establishment of whole new asset classes and technical
capabilities, resulting in the development of new banking and financial services business practises and even business
models. The company would be present capable to establish new allied businesses by combining information
beginning phones, public standard platform, internet behaviours, furthermore billions of latest sensors.

44646




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Manoj Kumara et al.,

REFERENCES

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

Bart van Liebergen , Machine Learning: A Revolution in Risk Management and Compliance? , The CAPCO
institute Journal of Financial Transfromation.

Rjoyi kashiwagi, Utilization of Artificial Intelligence in finance, 2015.

Hossein Hassani, Xu Huang,and Emmanuel Silva , Digitalisation and Big Data Mining in Banking, 2018.

Big data meets artificial intelligence Challenges and implications for the supervision and regulation of financial
services , Federal Financial Supervisory Authority BaFin (2018).

Jeffrey Brown, Tammi Ling, Ege Gurdeniz, managing next generation artificial intelligence in banking a new
paradigm for model management, 2017.

John Schindler et.al. ,Artificial intelligence and machine learning in financial services Market developments and
financial stability implications , 2017.

Jerry W. Lin , Mark I. Hwang and Jack D. Becker , A fuzzy neural network for assessing the risk of fraudulent
financial reporting

Peter Koning , Artificial Intelligence (AI) for Financial Services Deploying Deep Learning Techniques to Banking,
Insurance and Financial Transactions , Simularity White Paper for Stakeholder Engagement.

Jonas Uyttendaele , Artificial Intelligence in corporate banking a closer look at the potential impact on e-business
processes , 2017.

David He, Michael Guo, Jerry Zhou and Venessa Guo , The Impact of Al on financial Job Market , March 2018.
Paul Dravis, Artificial Intelligence in Finance: The Road Ahead, 2018.

Alison Lui & George William Lamb (2018) Artificial intelligence and augmented intelligence collaboration:
regaining trust and confidence in the financial sector, Information & Communications Technology Law,27:3, 267-
283.

Shorouq Fathi Eletter, Saad Ghaleb Yaseen and Ghaleb Awad Elrefae: Neuro-Based Artificial Intelligence Model
for Loan Decisions, American Journal of Economics and Business Administration 2 (1): 27-34, 2010

Stefan Lessmann, Bart Baesens, Hsin-Vonn Seow, and Lyn Thomas (2015), “Benchmarking state-of-the art
classification algorithms for , credit scoring: An update of research,” European Journal of Operational Research
247(1): 124-136

Tomaso Poggio, Andrew W. Lo, Blake LeBaron, Nicholas T. Chan, Agent-based Models of Financial Markets: A
Comparison with Experimental Markets, October 2001, MIT Sloan School of Management Sloan Working Paper
4195-01

Clyde W. Holsapple, Kar Yan Tam and Andrew B. Whinston, Adapting Expert System Technology to Financial
Management, Financial Management Vol. 17, No. 3

Dahee Choi and Kyungho Lee , An artificial Intelligence Approach to Financial Fraud Detection under Iot
Environment: A survey and implementation, security and communication Networks, 2018. [18] Bart van
Liebergen, Machine Learning: A Revolution in Risk Management and Compliance, the Capco Institute Journal of
Financial Transformation

Ben DiPietro, Financial Firms Turn to Artificial Intelligence to Handle Compliance Overload, The Wall Street
journal, May 19, 2016

Paul Schulte and Gavin Liu, FinTech Is Merging with IoT and Al to Challenge Banks: How Entrenched Interests
Can Prepare, The Journal of Alternative Investments Winter 2018, 20 (3) 41-57

44647




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS
Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

On Odd Prime Labeling Union of Some Graphs

T.Malathi, K.Balasangu! and R.Saravanan?

IAssistant professor, Department of Mathematics, Thiru Kolanjiappar Government Arts College,
Vridhachalam, Tamil Nadu, India.

2Assistant Professor, Department of Mathematics, Govt. Arts College For Men (Autonomous),

Nandanam, Chennai 600035, Tamil Nadu, India.

Received: 07 May 2022 Revised: 06 June 2022 Accepted: 07 July 2022

*Address for Correspondence

T.Malathi,

Assistant professor,

Department of Mathematics,

Thiru Kolanjiappar Government Arts College,
Vridhachalam, Tamil Nadu, India.

This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
= HG_ (CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

In this paper, we investigate odd prime labeling for some union related graphs. We also discusses odd
prime labeling in the context of some union graphs namely, crown graph, cycle of cycle ,brush graph,( Z-
Pr) and Sn U ki,n odd prime graph.

Keywords: : prime graph, odd prime graph, union of graph.

INTRODUCTION

In this paper, we consider only finite, simple, undirected graph. The graph G has vertex set V = V(G) and the edge
set E = E(G). The set of vertices adjacent to a vertex u of G is denoted by N(u). For notation and terminology, we
refer to J.A Bondy and U.S.R Murthy [1]. [2] Burton is referred for number of theoretical notations . For more details
about the known results on odd prime labeling [6,10]. We need the basics definitions taken from [ 5 to 9].

“Definition 1.1: If the vertices of the graph assigned values subject to the certain condition then it is known as
(vertex) graph labeling.

Definition 1.2: Let G = (V(G),E(G)) be a graph with p vertices and q edges. A bijection f mapping from(G) —
{1,234,.......... P} is called a prime labeling. If for each edge e = uv, ged (g(u),g(v)) = 1. A graph G which admits
prime labelling is called prime graph. An injective function f : V(G) —{ 1,3,5,...2n-1} such that for every edge xy € E(G)
,g(x) and g(y) are relatively odd prime. A graph G which admits odd prime labeling is called an odd prime graph.
Definition 1.3: Grown graph is corona product of n- cycle and complete graph Ki.

Definition 1.4: The graph ( Z-Pn) is obtained from two path Pn and P of same length n, by joining the ith vertex of pn
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to the i-1 the vertex of P'n. the resulting graph is denoted as( Z-Px).

Definition 1.5: The sunlet graph Sn is the graph obtained from a cycle Cn attaching a pendent edge at each vertex of
the cycle Cn.

Definition 1.6: K1 with n pendent edges incident with V(K1) is called a star graph.”

MAIN RESULTS

Theorem:2.1 The disconected graph Cn© Ki U Cn O K1, n > 3is odd prime graph.

Proof : Let G is a union of double copies of crown graph Cn O K1 with total number of vertex set and edge set define
V(G) ={ w,w2,us,...un,v1,v2,va...vn } U{ u'1,u’2,u's,...un,v1,v'2,v'3...v'n },E(G) ={ uivi, unvn,uitti+1, u1tn, u'iv'i, W'nv'n, u'iis1,u'1v'n}, i
=1lton-1.

Total number of vertex set is V( Cn O Ki) = 4n,here n is a positive integer.

Total number of edge set is E( Cn O Ki) = 4n,here n is a positive integer.

Define g:V(H) — {1,3,5...4n} as follows

g (wm)=4i-3,

g(vi) =4i-1,

g(u'i) =4n+4i-3,

g(v i) =4n+4i-1,

Where i values froml ton. In G we have to check the relatively odd prime of g(ui),g(vi) , g(u'i) and g(v").

According to this figure,

Now ged (g (ui), g (vi) )= ged (4i-3,4i-1)=1, forivalues1ton,

ged (g (w), g (u) ) = ged (,4i-3,4i+1 ) = 1for ivalues 1 ton-1,

ged (g (vi), g (vin) ) = ged (4i-1,4i+3 ) = 1, for i values 1 to n-1,

ged (g (u'), g (v1) ) = ged (4nt+4i-3, 4n+4i-1 ) =1,for ivalues 1 ton,

ged (g (u'h), g (u's1) ) = ged (4n+4i-3 , 4n+4i+l ) =1, for i values 1 ton-1,

ged (g (Vi), g (Vis1) ) = ged (4nt+4i-1, 4n+4i+3 ) = 1for i values 1 to n- 1 and finaly hence proved G is odd prime
graph.

Theorem 2.2: The disconected graph Cn( Cn) U Cn,( Cn), is an odd prime graph for n is only odd positive integer

Proof: Let G is a union of double copies of cycle of cycle graph Cn( Cn) U Cn,( Cn) with total number of vertex set and
edge set define V(G) ={ uy,uz,u3,...un, u'1,u2,u3,...u'n } U{ v1,v2,V3...vn V1,V'2,V'3...V'n }

E(G) ={ uiui, ,uivis,miun Ui, u'1u’n, Viv'i, ,Vivia,vive ,V'ivia,v'ivia },i =1ton-1.

Total number of vertex set is V(Cn,( Cn)) = 4n,here n is a positive integer.

Total number of edge set is E(Cn,( Cn)) = 6n,here n is a positive integer.

Define g: V( Cn(Cn) U Cn(Cn)) — {1,3,5...4n} as follows,

g (w)=4i-3,

g(u') =4i-1,

g(vi) =4n+4i-3,

g(v i) =4n+4i-1,

Where i values 1 ton. In G we have to check the relatively odd prime of g(ui) , g(uy) , g(vi) and g(v'i). Sum of any two
adjacent vertices is divisible by 2. Difference of any two adjacent and vertices is divisible by 2.

According to this figure,

Now ged (g (u), g(u') )= ged (4i-3,4i-1)=1,ivalues 1 ton,

ged (g (w), g (uis) ) = ged (,4i-3,4i+1 ) =1, i values 1 ton-1,

ged (g (u'), g () ) = ged (4i-1,4i+1 ) =1, i values 1 ton-1,

ged (g (vi), g (v )= ged (4n+4i-3 , 4n+4i-1) =1, i values 1 ton,

ged (g vi), g (vier) ) = ged (4n+4i-3 , 4n+4i+1 ) =1, i values 1 ton-1,

ged (g (v), g (us1) ) = ged (4nt+4i-1, 4nt+4i+1 ) =1, i values 1 to n- 1 and finaly hence proved G is odd prime graph.
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Theorem 2. 3: The disconected graph D(Bn) U D( Bn), is an odd prime graph, for all n positive integer.

Proof: Let G is a union of double copies of brush graph D(Bn) U D( Bn) vertex set and edge set define V(G) ={
u1,u2,us,...un, U't,u'2,u's,...un } U{ v1,v2,v3...vn v1,v'2,V’5...V'n }

E(G) ={ uiv’y, ,uivin ,u'iuin, vivh, ,vivia, ,Vivis, },1 =1ton

Total number of vertex set is V(Cn) = 4n, here n is a positive integer.

Define g:V(H) — {1,3,5...4n} as follows

g (w)=4i-3,

g(u’) =4i-1,

g(vi) =4n+4i-3,

g(v ") =4n+4i-1,

Where i values 1 to n. In G we have to check the relatively odd prime of g(ui) , g(ui) , g(vi) and g(v'i). Sum of any two
adjacent and non adjacent vertices is divisible by 2. Difference of any two adjacent and non adjacent vertices is
divisible by 2.

Now ged (g (w), g(u's))= ged (4i-3,4i-1)=1,ivalues1ton,

ged (g (w), g (uis) ) = ged (,4i-3,4i+1 ) =1, i values 1 ton-1,

ged (g (vi), g (v ') = ged (4n+4i-3 , 4n+4i-1) =1, i values 1 ton,

ged (g vi), g (visr) ) = ged (4n+4i-3 , 4nt+4it+l ) =1, i values 1 ton-1,

and finaly hence proved G is odd prime graph.

Theorem?. 4:The disconected graph ( Z-Pn) U( Z-Pn), is an odd prime graph, for all n positive integer

Proof: Let G is a union of double copies of ( Z-Pn) graph ( Z-Pny U( Z-Pn), vertex set and edge set define V(G) ={
u1,u2,us,...un, U',u'2,u's,...un ,} U{ v1,v2,v3...vn , V'1,V'2,V'3...¥"n, }

E(G) ={ uiu'in, ,uivin ,u'ivi1, viv'ia, ,vivis, ,V'ivia, }, fori =1ton

Total number of vertex set is V(Z-Pn ) = 4n,here n is appositive integer.

Total number of edge set is V(Z-Pn ) = 4n+4,here n is appositive integer.

Define g : V(Z-Pn) U( Z-Pn) — ({1,3,5...4n} as follows

g (w) = 4i-1,

g(u') =4i - 3,

g(vi) = 4n+4i-1,

g(v i) =4n+4i-3,

Where i from values 1 to n. In G we have to check the relatively odd prime of g(w) , g(u) , g(vi) and g(v"). Sum of
any two adjacent and non adjacent vertices is divisible by 2. Difference of any two adjacent and non adjacent vertices
is divisible by 2.

Now ged (g (ui), g (u'i+1) )= ged (4i-1, 4i-3 ) =1,for ivalues1ton-1,

ged (g (w), g (uin) ) =ged (4i-1,4i+3) =1, i values 1 ton-1,

ged (g (u'i), g (u ') ) = ged (4i -3 ,4i+1) =1, i values 1 ton-1,

ged (g (vi), g (v 1) = ged (4n+4i-1,4n+4i-3 ) = 1,for i values 1 ton -1,

ged (g vi), g (visr) ) = ged (4n+4i-3 , 4n+4i+1 ) =1, here i values 1 ton-1,

ged (gv'), g (v i) )= ged (4n+4i-3, 4n+4i+l ) =1, here i values 1ton-1,

and finaly hence proved G is odd prime graph.

Theorem 2.5: The disconected graph ( Pn UPn)is an odd prime graph, for alln positive integer

Proof: Let G is a path union of double copies of path graph (Pn UPn) vertex set and edge set define V(G) ={
uL,u2,us,...un} U{ v1,v2,v3...vn }

E(G) ={ uiuin, Uvivisa } fori =1ton

Total number of vertex set is V(Pn ) = 2n,here n is appositive integer.

Total number of edge set is E(Pn ) = 2n-2,here n is appositive integer.

Define g:V(Pn) U(Pn) — (1,3,5...2n} as follows

g (w) = 2i-1,

8(v) = g (un) +2i,
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Where i values 1 to n. In G we have to check the relatively odd prime of g(ui) , g(vi) . Sum of any two adjacent
vertices divisible by 2. Difference of any two adjacent vertices is divisible by 2.

Now ged (g (u), g (ui+1)) = ged (2i-1,2i+1 ) =1,for ivalues1ton-1,

ged (g vi), g (vier) ) = ged (2n+2i+], 2n+2i+3 ) =1, here i values 1 ton-1,

and finaly hence proved G is odd prime graph.

Theorem 2.6:

The disconected graph Sn U ki,n is an odd prime graph.

Proof:

Let V(5n) be a set of vertices { u1, w2, us...un...v1, v2, v3...vn} and

E(Sn) be set of edges {ui vi/ 1< i <njU {ui ui/1 <i<n-1}U {wi un }.

V(ki1,n) = (x1,X2,X3..Xn)

E(kin) = (x1,xi) for 2<i<n

clearly V(snU ki,n) = v (sn) U v (ki,n)

E(GnUkin)=e(sn) Ue(kin)

V(5n U ki,n) =3n+1

Define g:V(G) — {1,3,5..3n+1} as follows

Let g(u)) =4i-3for1< i< n-1

g(vi) =4i-1forl <i<nand let ” p be the smallest prime number more than 4n+1".
g0a) =,

Let g(xi) =4n+ifor2< i< k- (4n+1)-1,

g(xi) =4n+1+2i for k-4n+1 <i<n

Therefore G admits an odd prime labeling. Hence Sn U ki,nis an odd prime graph.

CONCLUSION

In this paper ,we show that the union of crown, union of cycle of cycle , union of double brush, union of path, Z-p,
union of sunlet and star are odd prime graph.
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Figure 1 : Union of CnO Kiand CnO Ki odd prime
graph.

Figure 2: Union of Cn(Cn)and Cn(Cr) odd prime graph
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Figure 3: Union of D(Bs) and D(Bs) odd prime graph.
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Figure 4: Union of Z-Psand Z-Psodd prime graph
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Figure 5: Union of path P7 and star Py odd prime
graph

Figure 6: Union of sunlet Ss and star kis odd prime
graph
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ABSTRACT

In this paper, we introduce (1,2)*-Y-interior and (1,2)*-Y-closure sets in bitopological spaces.
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INTRODUCTION

J. C. Kelly [4], introduced the bitopological spaces, Levine [5], introduced the g-closed sets in topology. Andrijevic
[1], In 1986 the introduced semi-preopen sets, Bhattacharya et. al. the introduced the semi-generalized closed sets in
topology. The notion of (1,2)*-Y-interior is defined and some of its basic properties are studied. Also, we introduce
the concept of (1,2)*-Y-closure in bitopological spaces using the notions of (1,2)*-Y-closed sets, and we obtain some
related results. For any A c X, it is proved that the complement of (1,2)*-Y-interior of A is the (1,2)*-Y-closure of the
complement of A. In this paper, we introduce (1,2)*-Y-interior and (1,2)*-Y-closure sets in bitopological spaces.
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PRELIMINARIES
Throughout this paper (X, 71,2) or X will always denote bitopological spaces When H is a subset of 7, , -cl(H) and

71, -int(H) denote the T, -closure and T, -interior set of H respectively.

We recall some known definitions are needed in the paper.

Definition 2.1

Let H be a subset of X. Then H is said to be ti2-open [6] if H=PUQ where Pe 11 and Qe 1.
The complement of T12-open set is calledti2-closed.

Notice thatti2-open sets need not necessarily form a topology.

Definition 2.2 [6]

Let H be a subset of X. Then

® the ti2-closure of H, denoted by ti2-cl(H), is defined as m {F :Hc F and F is t1,2-closed}.
(ii) the Ti2-interior of H, denoted by ti2-int(H), is defined as U {F : F cH and F is T12-open}.

Definition 2.3
A subset H of a space X is called(1,2)*-semi-open [7] if H < T, -C|(Z‘1Y2 -int(H)) ;

The complement of (1,2)*-semi-open set is called (1,2)*-semi-closedset;
The (1,2)*-semi closure of the set H is defined as theintersection of all(1,2)*-semi-closed sets containing in Hand is
denoted by (1,2)*-scl(H).

Definition 2.4

A subset H of a space X is called:

(i) (1,2)*-semi-generalized closed (briefly, (1,2)*-sg-cld) set [7] if (1,2)*-scl(H) < U whenever H c U and U is (1,2)*-
semi-open in X.

The complement of (1,2)*-sg-closed set is called (1,2)*-sg-openset;

(ii) (1,2)*-generalized semi-closed (briefly, (1,2)*-gs-cld) set [7] if (1,2)*-scl(H) < U whenever H c U and U is t1,2-open
in X.

The complement of (1,2)*-gs-closed set is called (1,2)*-gs-openset;

(iii) (1,2)*-g-closed set [8] (= (1,2)*-w-closed set [8]) if t12-cl(H) < U wheneverHc U and U is (1,2)*-semi-open in X.
The complement of (1,2)*-g-closed set is called (1,2)*-g-openset;

Definition 2.5[9]A subset H of X is called a (1,2)*-Y-closed (briefly, (1,2)*-Y-cld) set if t12-cl(H) < U whenever Hc U
and U is (1,2)*-gs-open in X.
The complement of the (1,2)*-Y-closed (briefly, (1,2)*-Y-cld) set is (1,2)*-Y-open set.

Remark 2.6

(i) Every 112-open set is (1,2)*-Y-open but not conversely [2].

(ii) Every t12-closed set is (1,2)*-Y-closed but not conversely [2].

(iii) Every (1,2)*-Y-closed set is (1,2)*- @ -closed but not conversely [2].

1,2)*-Y-INTERIOR
We introduce the following definition.

Definition 3.1

For any Hc X, (1,2)*-Y-int(H) is defined as the union of all (1,2)*-Y-open sets contained in H. i.e., (1,2)*-Y-int(H) = U
{G: G cH and G is (1,2)*-Y-open}.
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Lemma 3.2
For anyHc X, 112-int(H) <(1,2)*-Y-int(H) cH.

Proof
It is obviously.

Proposition 3.3

For anyHc X,

(i) (1,2)*-Y-int(H) is the largest (1,2)*-Y-open set contained in H.
(i) H is (1,2)*-Y-open if and only if (1,2)*-Y-int(H) = H.

Proof
It is obviously.

Proposition 3.4

For any subsets H and P of X,

(i) (1,2)*Y-int(HAP) = (1,2)*-Y-int(H) N(1,2)*-Y-int(P).
(ii)(1,2)*-Y-int(HUP) o(1,2)*- Y-int(H) U(1,2)*-Y-int(P).
(iii) If HCP, then (1,2)*-Y-int(H) <(1,2)*- Y-int(P).
(iv)(1,2)*-Y-int(X) = X and (1,2)*-Y-int(¢) = ¢.

Proof
It is obviously.

(1,2)*-Y-CLOSURE
In this section, we define (1,2)*-Y-closure of a set and we prove that (1,2)*-Y-closure is a Kuratowski closure operator
on X.

Definition 4.1
For every set Hc X, we define the (1,2)*-Y-closure of H to be the intersection of all (1,2)*-Y-closed sets containing H.
In symbols, (1,2)*-Y-cl(H) = {F: Hc F e(1,2)*-YC(X)}.

Lemma 4.2
For any Hc X, Hc(1,2)*-Y-cl(H) cti2-cl(H).

Proof
It is obviously.

Remark 4.3
Both containment relations in Lemma 4.2 may be proper as seen from the following example.

Example 4.4
Let X={a, b, ¢} andti = {¢, X}, ©2={d, {a, b}, X} withti2 = {9, {a, b}, X}. Let H = {a}. Then (1,2)*-Y-cI(H) = {a, ¢} and so
Hc(1,2)*-Y-cl(H) ctia-cl(H).

Lemma 4.5

For any Hc X, (1,2)*- @ -cl(H) <(1,2)*-Y-cl(H), where (1,2)*- @ -cl(H) is given by (1,2)*-@-cl(H) =~ {F : Hc F €(1,2)*-
o C(X)}.
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Proof
It is obviously.

Remark 4.6
Containment relation in the above Lemma 4.5 may be proper as seen from the following example.

Example 4.7

Let X={a, b, ¢, d} and t1 = {9, {a}, X}, 12 ={¢, {b, ¢}, X} with t12= {4, {a}, {b, ¢}, {a, b, c}, X}. Then (1,2)*-YC(X) = {¢, {d}, {a,
d}, {b, ¢, d}, X} and (1,2)*- @ C(X) = {9, {d}, {a, d}, {b, d}, {c, d}, {a, b, d}, {a, ¢, d}, {b, ¢, d}, X}. Let H = {b, d}. Then (1,2)*-
Y-cl(H) = {b, ¢, d} and (1,2)*- @ -cl(H) = {b, d}. So, (1,2)*-0-cl(H) <(1,2)*-Y-cl(H).

Theorem 4.8
(1,2)*-Y-closure is a Kuratowski closure operator on X.

Proof

(i) (1,2)*T-cl($) = .

(ii)H<(1,2)*-Y-cl(H), by Lemma 4.2.

(iii) Let A1u Ao F €(1,2)*-YC(X), then Aic F and by Definition 4.1, (1,2)*-Y-cl(Ai) c F fori= 1, 2. Therefore (1,2)*-Y-
cl(A1) U(1,2)*-Y-cl(A2) = {F: Aiu Aoc F €(1,2)*-YC(X)} = (1,2)*-Y-cl(A1U A2). To prove the reverse inclusion, let x
€(1,2)*-Y-cl(A1U A2) and suppose that x ¢(1,2)*-Y-cl(A1) U(1,2)*-Y-cl(Az). Then there exists (1,2)*-Y-closed sets F1 and
F2 with Aic Fi, A2c Faand x ¢ Fiu Fa. We have AU Aoc Fiu F2 and Fiu Fa is an (1,2)*-Y-closed set by Proposition
3.3 such that x ¢ Fiu Fa. Thus x ¢(1,2)*-Y-cl(A1U A2) which is a contradiction to x €(1,2)*-Y-cl(A1U Az). Hence (1,2)*-
Y-cl(Av Az) = (1,2)*-Y-cl(A1) U(1,2)*-V-cl(A2).

(iv) Let Hc F e(1,2)*-YC(X). Then by Definition 4.1, (1,2)*-Y-cl(H) c F and (1,2)*-Y-cl((1,2)*-Y-cl(H)) < F. Since (1,2)*-
Y-cl((1,2)*-Y-cl(H)) < F, we have (1,2)*-Y-cl((1,2)*-Y-cl(H)) = {F: HC F €(1,2)*YC(X)} = (1,2)*-Y-cl(H). By Lemma
4.2, (1,2)*-Y-cl(H) <(1,2)*Y-cl((1,2)*-Y-cl(H)) and therefore, (1,2)*-Y-cl((1,2)*-Y-cl(H)) = (1,2)*-Y-cl(H). Hence, (1,2)*-
Y-closure is a Kuratowski operator on X.

Lemma 4.9
For anx € X, x €(1,2)*-Y-cl(H) if and only if V ~Hz¢ for every (1,2)*-Y-open set V containing x.

Proof

Let x €(1,2)*-Y-cl(H) for any x eX. To prove V nHz¢ for every (1,2)*-Y-open set V containing x. Prove the result by
contradiction. Suppose there exists a (1,2)*-Y-open set V containing x such that V mnH = ¢. Then HcVeand Ve is
(1,2)*-Y-closed. We have (1,2)*-Y-cl(H) cVe. This shows that x ¢(1,2)*-Y-cl(H) which is a contradiction. Hence V
NH=¢ for every (1,2)*-Y-open set V containing x.Conversely, let V. ~Hz¢ for every (1,2)*-Y-open set V containing x.
To prove x €(1,2)*-Y-cl(H). We prove the result by contradiction. Suppose x #(1,2)*-Y-cl(H). Then there exists a
(1,2)*-Y-closed set F containing H such that x ¢ F. Then x € Fe and Fe is (1,2)*-Y-open. Also FenH = ¢, which is a
contradiction to the hypothesis. Hence x e(1,2)*-Y-cl(H).

Proposition 4.10

For any Hc X, the following hold:

(i) (1,2)*-Y-cl(H) is the smallest (1,2)*-Y-closed set containing H.
(i) H is (1,2)*-Y-closed if and only if (1,2)*-Y-cl(H) = H.

Proposition 4.11

For any two subsets H and P of X, the following hold:
(i)If HCP, then (1,2)*-Y-cl(H) <(1,2)*-Y-cl(P).
(ii)(1,2)*-Y-cl(HAP) <(1,2)*Y-cl(H) N(1,2)*-Y-cl(P).
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Theorem 4.12

Let H be any subset of X. Then
(1)((1,2)*-Y-int(H))c = (1,2)*-Y-cl(He).
(i)(1,2)*-Y-int(H) = ((1,2)*- Y-cl(He))-.
(iii)(1,2)*-Y-cl(H) = ((1,2)*-Y-int(He))e.

Proof

(i) Let x € ((1,2)*-Y-int(H)). Then x ¢(1,2)*-Y-int(H). That is, every (1,2)*-Y-open set U containing x is such that U &
H. That is, every (1,2)*-Y-open set U containing x is such that U nH¢. By Lemma 4.9,x e (1,2)*-Y-cl(H) and
therefore ((1,2)*-Y-int(H)):<(1,2)*-Y-cl(H¢). Conversely, let x (1,2)*-Y-cl(H¢). Then by Lemma 4.9, every (1,2)*-Y-
open set U containing x is such that U nHe=¢. That is, every (1,2)*-Y-open set U containing x is such that U ¢ H. This
implies by Definition 3.1, x#(1,2)*-Y-int(H). That is, x € ((1,2)*¥-int(H))c and so (1,2)*Y-cl(He) < ((1,2)*-Y-int(H))e.
Thus ((1,2)*Y-int(H)) = (1,2)*Y-cl(Ho).

(ii) Follows by taking complements in (i).

(iii) Follows by replacing H by He in (i).
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ABSTRACT

Radiation therapy is one of the means of cancer treatment. Innovation of technology has advanced to the
point where cancer now can be considered a curable disease when detected at early stage. Though
expertise, technology, advances, and research provide patients new hope, but psychological relief is still
a hazy area. Almost all cancer patients report experiencing psychological distress at some point during
their treatment. So, the present study aims to investigate the impact or importance of psychological factor
affecting patient isocenter shift. EPID images for iso-center shift verification was measured with Elekta
Compact Linear Accelerator. The detailed setup, study and results are discussed in the light of existing
Psychological Impact of Patient Isocenter Shift implemented on first 03 days when compared with 4th
day in Radiotherapy.

Keywords: Linear accelerating machine (Elekta), TPS, PTV, CT, MV EPID imaging, Tumor Iso centre and
psychological factor
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INTRODUCTION

Radiation therapy is one of the means of cancer treatment. Innovation of technology has advanced to the point where
cancer now can be considered a curable disease when detected at early stage. Though expertise, technology,
advances, and research provide patients new hope, but psychological relief is still a hazy area. Almost all cancer
patients report experiencing psychological distress at some point during their treatment [1].Nearly all patients being
treated for cancer report feeling physically and psychologically upset at different times during their therapy and
especially, depression is the most common psychological side effect that cancer patients deal with and as well
anxiety levels are high during the first few visits to radiation oncology, especially before the treatment begins
[2][3][4][5]. Up to one-third of patients receiving radiation therapy have unmet psychosocial necessities in terms of
treatment information, emotional and spiritual support, physical symptom management, isolation in the radiation
therapy room, anxious by looking at the treatment unit and lack of family and friend involvement [7]. These unmet
needs can result in refusal to undergo radiation therapy, affecting patient isocenter shift while undergoing treatment,
treatment delays, reduced compliance, lack of physical body support, low adherence to medical advice, declined
quality of life and reduced satisfaction with services.

Cancer is a complex disease, which grow locally and possess the capacity to metastasis to different organs in the
body. Cancer continues to be a major disease and the number of cancer cases are projected to be more than double
worldwide in the next 20-40 years and surpass heart disease as the leading cause of death. Radiotherapy often forms
a part of the treatment for the patient due to its minimally invasive nature. Radiation remains as most widely used or
utilized treatment modalities in the clinical management of cancer. Patients with localized malignant tumors are
treated with radiation at some point in the course of their disease. Radiation therapy is delivered in a course of
multiple fractions over several weeks to reduce the normal cell toxicity.

With a wide range of cancer types, there is a variety of approaches to treat cancer. The most common forms of
treatment are surgery, chemotherapy and radiotherapy. During the treatment, ionizing radiation is delivered by a
linear accelerator (LINAC) to those precisely defined treatment fields on the patient to shrink the cancerous cells.
With its compact and efficient design, the LINAC offers excellent versatility for use in radiotherapy through
isocentric mounting and provides either electrons or mega voltage X ray therapy with a wide range of energies.

MATERIALS AND METHODS

In the present study, Elekta Compact Linear Accelerator with MV EPID for patient set up verification was used to
record the iso-center shift with respect to tumor iso-center. Treatment is planned by using TPS (Treatment Planning
System) with beam iso-center. The co-ordinates of X- lateral (Left and right), Y- Longitude (In and Out) and Z-
Vertical (Up and Down) are calculated from the Computerized Tomography image (CT-image)respectively.
Calculated co-ordinates are obtained from TPS and generated in EPID imagining system. Shift is applied on the first
3 days of treatment from the CT iso-center and accordingly imaging is recorded and values are averaged for the forth
coming fractions.

Patient Selection

In the present study, 15 patients were selected out of which 05 are with Pelvis cases (involving Ca cervix, Ca Rectum,
Ca Prostat, Ca Bladder and Ca Anal canal), 05 with Head and Neck case (Ca tongue, Ca hard pallet, Ca soft pallet, Ca
nasopharynx, Ca tonsils) and 05 with Brain case (all cases of brain tumors).
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RESULTS AND DISCUSSION

Table 1, 2 and 3 shows the respective patient iso-center shift achieved when delivering the radiation dose
(Radiotherapy). The above tables reveal the iso-centric shift data obtained by EPID imaging system from pelvis, head
& neck, and brain cases from all the three directions of X, Y and Z with respect to 1t to 4™ day. The obtained results
can be inferred that due to psychosocial discomfort during the initial period of treatment, in the present study, the
readings of iso-centric positioning shift are recorded high which in turn has difficulty in proper dosage delivery for
the therapy in the cases. And gradually, with the knowledge of disease, awareness of treatment and psychological
support by the therapist/technologists, the iso-centric shift variation decreased day by day compared to beginning
days of the treatment.

CONCLUSION

Radiation therapists/technologists are the only health care professionals who are in direct contact with patients
throughout treatment [8]. Due to time constraints, the therapists/technologists are unable to guide and provide the
awareness of the treatment and psychological support to the patients. So, the present study concludes that there is a
need of the professional counsellors or the psychotherapists to provide pre and post counselling about the disease
management and treatment as well as psychological support and requirement to the cancer patients.
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Tablel Pelvis Cases
Case 1st Day (mm) 2nd Day (mm) 3 Day (mm) 4t Day (mm)
1 X=0.18, Y=0.80, Z=0.82 X=0.24, Y=0.39, Z=0.36 X=0.15, Y=-0.05, Z=-0.38 X=0.20, Y=-0.12, Z=-0.34

X=0.45, Y=-0.35, Z=0.44

X=0.30, Y=-0.13, Z=-0.11

X=0.10, Y=-0.22, Z=0.15

X=0.20, Y=-0.20, Z=0.18

X=0.45, Y=0.36, Z=0.16

X=0.35, Y=0.30, Z=0.10.

X=0.28, Y=0.32, Z=0.23

X=0.30, Y=0.25, Z=0.18

X=-0.30, Y=0.99, Z=0.33

X=0.59, Y=-0.58, Z=-0.55

X=0.60, Y=-0.22, Z=-0.10

X=0.67, Y=-0.39, Z=-0.22

(k= |WiN

X=-0.24, Y=0.09, Z=0.68

X=0.39, Y=-0.30, Z=-0.39

X=0.24, Y=0.16, Z=-0.21

X=0.26, Y=0.30, Z=-0.36
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Case | 1st Day (mm) 2nd Day (mm) 3 Day (mm) 4t Day (mm)
1 X=0.17, Y=0.03, Z=0.15 X=0.0, Y=-0.11, Z=0.07 X=0.0, Y=-0.02, Z=-0.00 X=0.14, Y=-0.10, Z=-0.17
2 X=0.13,Y=-0.21,7=0.37 | X=0.17, Y=-0.07, Z=-0.12 X=0.02, Y=-0.11, Z=0.28 X=0.21, Y=-0.19, Z=-0.25
3 X=0.03, Y=-0.43, Z=0.00 X=0.0, Y=0.10, Z=-0.11 X=0.10, Y=-0.12, Z=0.05 X=0.22, Y=-0.19, Z=0.11
4 X=0.54, Y=-050., Z=-0.38 | X=0.32, Y=-0.07, Z=-0.15 X=0.07, Y=-0.10, Z=0.01 | X=0.22, Y=-0.17, Z=-0.23
5 X=0.10 Y=0.03, Z=0.33 X=-0.06, Y=-0.09, Z=-0.23 X=0.0, Y=-0.03, Z=-0.20 X=0.02, Y=-0.11, Z=-0.18
Table 3 Brain Cases

Case 1st Day (mm) 2nd Day (mm) 3 Day (mm) 4t Day (mm)

1 X=0.25, Y=-0.36, Z=0.18 | X=0.06,Y=0.22, Z=-0.03 | X=0.07, Y=0.11, Z=-0.09 X=0.13, Y=0.21, Z=-0.18

2 X=0.07, Y=-0.59, Z=0.00 | X=0.02,Y=-0.39, Z=0.00 =-0.03,Y=-0.24, Z=-0.05 =-0.10, Y=-0.26, Z=0.16

3 X=042,Y=-0.58,7=0.06 | X=0.24,Y=-0.40,Z=0.00 | X=0.12,Y=-0.27, Z=0.17 X=0.19, Y=-0.30, Z=0.10

4 X=0.27,Y=-0.03, Z=0.01 X=0.07,Y=0.02, Z=0.05 X=0.00, Y=0.0, Z=0.00 X=0.1, Y=0.12, Z=0.09

5 X=0.38 Y=0.02, Z=0.00 X=0.28, Y=0.06, Z=-0.10 | X=0.0, Y=0.08, Z=-0.16 X=0.15,Y=0.12, Z=-0.21
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ABSTRACT

Agricultural Information is one of the leading requirements in the current booming organic agricultural
revolution. Nowadays youngsters are not aware of that the procedure and practices for the farming field.
Information Extraction of internet resources is growing field in the Artificial Intelligence. The information
extraction task implemented by machine learning algorithms to improve the accuracy and performance
of the task. This paper precedes the agricultural practices into a systematic information portal. By using
machine learning classification model naive bayes classifier the information extraction task. The
evaluation results prove that the naive bayes classification model gives good accuracy(80%) and F-score
(0.81).

Keywords: Agricultural, extraction, Artificial, accuracy(80%) and F-score (0.81).

INTRODUCTION

Agriculture has the potential to address the world's hunger crisis. Agriculture is rapidly evolving in tandem with
human growth. This study aims to depict the farming strategies used by farmers to produce everyday food items
such as cereals, pulses, vegetables, fruits, grains, oil seeds, and so on. This is a test attempt to depict the steps to be
followed for the growing of the above-mentioned items. Information extraction plays a critical function in natural
language processing applications. In the process of text classification, the supervised machine learning algorithm
Naive bayes theorem is applied. The recommended methodology has been established in this research to extract
knowledge from raw text documents. The proposed system is capable of extracting data for the provided keywords.
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Agriculture information extraction

Many applications have been developed by various researchers employing the information extraction method.
Agriculture, on the other hand, is a highly uncommon topic. In the field of research, information extraction in
agriculture is also a critical milestone. India is a multilingual country with agriculture serving as its backbone.
Agriculture, on the other hand, is a declining field in India. This study is an attempt to provide a cent of help for
farmers and formers. As follows, this research Endeavour provides a wealth of knowledge regarding cultivation:
Botanical name, family, native location, economic value Seed treatment, Nursery preparation, Nursery management,
Main field preparation, Seedling treatment, Transplantation, Fertilizer management, Weed management, Water
management, Climate, Soil, Types of Cultivation, Seed treatment, Nursery preparation, Nursery management, Main
field preparation, Seedling treatment, Transplantation, Fertilizer management, Weed management, Water
management Direct sown paddled, Sowing, Season, Variety, Seed Rate, Rain field rice cultivation, Field preparation,
Pest and Diseases, Seed rate and seed treatment, after cultivation, Intercrop, Harvest, Yield, Marketing Facilities. It
provides information by providing keywords.

Literature Review
Information extraction process is a successful language processing technology to acquire knowledge from
unstructured text documents

Research Gap

On the basis of all of the preceding study, a gap in the field of agriculture has been identified. For information
extraction from Tamil text documents, the machine learning technique, the supervised model, and the Nave Bayes
theorem are not present.

Objectives

e To build an advanced corpus in the field of agriculture

e To build NLP related information in the field of agriculture (POS Tagging, Morphological Analysis, Named Entity
Recognition)

e To build a relation extraction framework

¢ To use Nave Bayes to obtain the highest accuracy of extracted data

Present work

Literature, Social Media, Science, Agriculture, Engineering, General, Bio Medicine, Business, Research Articles, and
so on are all examples of information extraction processes. The Agriculture practise notion will be extracted from a
raw text document in Tamil and presented in a technical manner in the suggested research activity. Natural language
processing approaches were utilised to solve this challenge. The identifiers are predefined keys that are used to
classify text objects or tokens from text documents. Machine learning's most well-known project is text classification.

Text classification

The technique of assigning tags or categories to text based on its content is known as text categorization [4]. It's a
fundamental and well-known problem in Natural Language Processing (NLP), with numerous applications
including sentiment analysis, spam mail identification, and subject analysis [4].

The IT industry is awash in unstructured data in the form of raw text. E books, social media content, web pages,
news, survey responses, chat messages, and e-mails are all examples of electronic books. In all of the foregoing
sources, text can be unstructured or semi-structured. However, users are unable to access that text in the manner or
structure that they require. It is both cost economical and time demanding to supply the text in the user's preferred
format. For a well-known language like English, this approach is substantially more difficult. The text extraction
procedure in India, a multilingual country, is significantly more difficult in regional languages that are understood
by the people who live in that region. The needed knowledge (text) is taken from the southern ancient language
Tamil in this study project.
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How Does Text Classification Work?

Manual and automatic text categorization are two methods for text classification [4]. Manual: A human can evaluate
the raw text's exact content and categorise it appropriately. Automatic / Machine Learning: natural language
processing techniques are used to classify text, which is quicker and less expensive.

There are many automatic text classification methods, they are as follows:
o Rules based classification

¢ Machine Learning based classification

¢ Hybrid method

Rules based classification

The rules to be used on the go to classify text into predefined groupings. When the system recognises the word, it
compares the content to the predetermined group tags to determine which is the best match for the current word.
There are a few drawbacks to this strategy. Deep learning regarding domain knowledge is time costly, and the rules
must be reconstructed periodically.

Machine learning base classification

The machine learning categorization method employs historical observations rather than manually generated
criteria. This method will classify the text into the predicted group based on the previously identified instances in the
training material.

Representation of words as vectors
The development of a classifier for the set of training data is the first stage in the machine learning approach. The
specified set of words has been converted to a vector representation.

For example,

If we have the words "The, cat, cow, rat, is, running, fast, with, calf, bad, not, basketball" in our corpus and the
sentence "The cow is with calf" in the testing data set, As a result, the vector representation (1,0,1,0,1,0,0,1,1,0,0,0).
The vector format is then passed on to the feature extraction module, which uses a machine learning method to
create a classification model.

Machine learning algorithms

The list of commonly used machine learning algorithms for text classification are,
® Decision Trees

¢ Naive-Bayes classifier

e Support Vector Machines

e K Nearest Neighbors

e Fuzzy C-Means

Decision Trees

This is a method for classifying text from a raw text document that uses supervised machine learning. The data or
sentence is continually separated according to a parameter[5] in this method. Decision nodes and leaves are the two
entities that define the tree. The data to be split is represented by the decision nodes, while the decisions or ultimate
outcome is represented by the leave nodes.

Naive Bayes classifier

This is a straightforward "probabilistic classifier" based on the Bayes theorem and strong assumptions about the
characteristics or groups[6]. The conditional probability, according to Baye's theorem, can be as follows:
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p(C)p(x|Cy)

p(Ckl X) =
‘ P()
the equation can be written as
. prior X likelihood
posterior = -
evidence

Support Vector Machines

A supervised machine learning algorithm is the support vector machine (SVM). It's primarily used to solve
categorization challenges. Each data item is represented as a point in n-dimensional space, with each data item's
value, and the machine does classification by locating the hyper-plane [7].

K nearest Neighbors

K- nearest neighbor algorithm, can be used for classification and regression predictive problems [8]. The K NN
algorithm can be understand by the following example. The accompanying diagram shows the distribution of red
circles (RC) and green squares (GS). The issue is determining the blue star's group (BS). The "K" is the closest
neighbour from whom to take a vote, K=3. In the plane, three elements can be used to make a circle. From the K
value 3, get the greatest number of features. It's three red circles (RC). As a result, the blue star will be grouped with
the red circle.

Fuzzy C- Means
Fuzzy C-means (FCM) is a method for classification which allows one part of data to belong to two or more
groups[9]. It is based on minimization of the following objective function:

T [ 9
argminZZwEHxi — ¢,
c

i=1 j=1

Where,
1

2
Zc [[xi—e;ll | m
B=10 |l —eg|

Text extraction from Agriculture Practices

The Agriculture practise text documents in Tamil language are used in the suggested research activity to extract
beneficial information for all farmers to overcome their doubts in the cultivation process by employing keywords.
The source data is raw text, and the information is extracted using a supervised machine learning process called the
Naive Bayes algorithm.

Wi =

Why Naive bayes theorem?

e Light to train, requires minimal training data.

e Easily updateable if more training data is added

¢ Can be used for binary and multi-class classification issues
e Requires less memory

e Its performance is quite good even in critical situations
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Basics of Natural Language processing for Text

Tokenization

The sentence is remodeled into number of words. These words are considered as basic elements to generate the
extraction model. The input sentence is as follows Figure.5.

Normalization
From the list of words in the word set, each word is to be normalized, as remove punctuation marks, removing stops
words and inflection of the root words. Normalization is the process to trim the words into roots by removing
articulation through crumbing unnecessary characters[10]. In this Normalization process the system will remove the
(601, 6L, 6001, LD, 61T, LD, 6rv),

meyyazhuthukkal, dot letters in Tamil languages, except, and special characters,

(<23, ) Figure shows the input and output view of normalization.

Morphological Analysis

Morphology is the study of word formation, how words are built from root pieces. The term morphological analysis
is to analyzing the words into their linguistic components such that, prefix, postfix, inflection[11]. The figure 8.
Shows the process of morphological analysis.

POS Tagging

The POS Tagging is the processing of assign the suitable parts of speech tag to a word in the documents. The
morphologically rich language Tamil, POS Tagging is not easy. The Bureau of Indian Standards has registered for
standardization of POS Tags for Indian language on 2010. There are 47 Tags for Tamil language.

Ambiquity

A word can behave more than one POS tag is called ambiquity. For Example,

Book the Ticket — the word book is verb

The book is on the Table — the same word book is noun

To solve this ambiguity problem, need machine learning method to get most probable

POS tag for the given word. The supervised machine learning method Naive Bayes thorem is used to classify the
words.

Naive Bayes Thorem
Finding the most probable result, the equation is,
P(B|A)P(A)
P(A|B) = O
Finding the Probability of Event A, when Event B is True
P(A) — Priori Probability (Probability of event before event B)

P(AIB) - Posterior Probability (Probability of event after event B is true)

POS Tagging for the Agriculture practices data documents
By using naive bayes theorem, the pos tagging was done for the agriculture practices documents.

Ceu&Qemev Q&meL UM
alleng QuUWFEQEFTEL
oM QUWIML FQFTEL
LD 63T QUWIEQETeL
cLp6LLD QUL FQ&FT6L
ugeu allenear&Q&meL
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Number of POS tagged word list is given below.

Named Entity Tagging

L, §6UOTLD QUWIEFQETEL
Gpmut QUWEFQETEL
50 el e &R FmeL
45 6T 6007 & 61T
[HIT6IT QUWEFQETEL
UMY aflem 6oL FQAFTEL
uuily QUWIEQAETEL
Ungisn&s allemer &R Fmed
SMJCL6ITL &L Mo QwmHN&QgmeL
6LV G| @ emevorLiLil
l9.60J60&SCearmGamsv| LNMHALMAFQSFTEL
6LV g @ emevorLiLil
eouCym@uileomest | NIMCALMLAFQAFTEL
LO@BH & QUWIEFQETEL
@ Sl6MTeU6mL
&HGeor QUWFFQET6L
alleng QUWEFQEFTEL
2 6T 6001 8 61T
&y QUWIFFQAET6L
. Ly
sreng @mso‘fg)uéasnsb
21616y QUWIEQETeL
1 6T 6001 8 61T
POS 6U6M S 6T 6001
QuWIFFQ&TeL 2478
QUL FQ&FT6L 46
allemer &R &med 119

QIem 6L ML FQFM6L 28

6T 6001 & 61T

52

S{6ImeU6mL_

37

N Qwrfl&asmeo 66

www.tnsroindia.org.in ©1IJONS
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From POS tagged words, the noun words are taken to tag named entity tagging. The noun words are classified as
some general categories. Some categories (NE) are,
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G QU S, 316M6], HTeVLD, GHIW, Lullf, L GH S

Example tagged words,
SHHWmeuSlwid | 66y SMeLLD Grpmul uufly D GHE S
UM UM UM UM UM
LD 6v0T HGeom [HIT6IT y&aon | ellmg LO5H G
By $ymb Lo 6vofl Gpmul uufly Q& meLEV
By 266y Gpyb | Yo | eflmg SMTFQUeITL fLbd
(30 [ § ey o ullj | 1g6mpemEsHCamCaEmeL
HGeom alleng mUGHT@Uuileomeor
3] h allsng & CLTGLOmeormeny
3l6mey LI(EYh [ & 63T 610
eOILL [y

Findings and Discussion

The information extraction framework is designed as Question answer pattern. It is done with crops categorization
and practice categorization. That is as follows.

Crop Categorization

The crops are categorized as their usage, types and place of cropping. The crops are categorized as, Cereals, Millets,
Pulses, Oilseeds, Fibre Crops, Sugar Crop, Tuber Crops, Vegetable Crops, Fruit Crops, Spices and Condiments,
Plantation Crops, Narcotics and Medicinal Crops, Flower Crops. The following figure shows how crops are
categorized. The Practices are categorized as, The final crop category is linked with practices wise as follows, The
information extraction framework for the crop details and practices are shown in the figure 12.

Evaluation

The evaluation is to check the extraction process of whole Information extraction framework. It is the process of
check the extracted data with actual available data. The evaluation method used in the proposed research is,
Precision, Recall and F-Score. The formulas for the above factors are,

Precisi No.of Retrived relevant documents
reciston =

Total no.of retrived documents

No.of Retrived relevant documents
Recall =

Total no.of relevant documents
2 X Precision X Recall
(Precision + Recall)

F Score =

Training and Testing data

For the testing and evaluation of the retrieved documents, we have to train the model to extract the information
before the final use. The training data has set of documents with all the key features to train the model. Probably the
training set will give more result. After training data implementation, the actual real data is to be giving to the
framework to get relevant results. The final findings of the training and testing information is given below.

Evaluation report

By verifying the report of the evaluation, the testing documents given more likely results of training documents. So,
the information extraction framework has given more probable results.
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CONCLUSION

The information extraction framework for the purpose of extraction of data from Crops and Practices is designed. It
is implemented with the help of machine learning technologies and probability methods to give most probable
results. It has been trained with pre defined data sets to learn the actual data. And it has been tested with the real
world data. It has above 80 percentage of accuracy in the evaluation process. In future this has been extended for the
purpose of integrated agriculture, animal’s bird’s information extraction.
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Figure 3. SVM Model Figure 4. KNN algorithm
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Figure 6. Output or tokenization
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Figure 7. Normalization Process

Figure 8. Morphological Analysis
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Figure 10. Individual Data Extraction
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Figure 11. Final Information Extraction

Figure 12. IE Framework for Crops & Practices

The following chart will give the final findings of the information extraction framework.
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Figure 12. Evaluation Chart
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ABSTRACT

The present research study was aimed at the formulation and evaluation of effervescent floating tablets
of metformin HCL using fenugreek extract. The fenugreek extract was prepared by using the ethanol
extraction method. Floating tablet containing fenugreek extract, metformin HCL, sodium bicarbonate,
citric acid, talc, and magnesium stearate were prepared by direct compression method. The different
formulations were prepared and evaluated for physicochemical parameters like hardness, thickness,
friability, weight variation, drug content, disintegration, buoyancy time, In-vitro dissolution study, and
kinetic studies. The optimized formulation was selected on the basis of buoyancy time and In-vitro drug
release studies. The optimized formulation was found to be F6 which buoyancy time was less than 1 min
and the tablet was maintained floating condition throughout the study. While In-vitro study released
97.21% of drugs. The promising potential of ethanolic extract of fenugreek using a tablet can be
formulated as an approach to increase gastro retentive time and thereby improve bioavailability.

Keywords: Fenugreek extract, floating tablet, buoyancy time, Gastroretentive.
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INTRODUCTION

Gastro retentive drug delivery systems are developed to be retained in the stomach for a prolonged time and release
their active ingredients and thereby facilitate sustained and prolonged infusion of the drug into the upper part of the
gastrointestinal tract [1]. To formulate a successful gastro retentive drug delivery system, several techniques are
currently used such as floating drug delivery systems, low-density systems, raft systems incorporating alginate gel,
bio adhesive or mucoadhesive systems, high-density systems, super porous hydrogel, and magnetic systems. Among
these, the floating dosage forms have been most commonly used [2]. Floating drug delivery systems (FDDS) were
developed to keep medications in the stomach and are applicable for drugs with poor solubility and stability in
intestinal fluids. The rationale behind FDDS is making the dosage form less dense than the gastric fluids to make it
float on them. FDDS are hydro-dynamically controlled low-density systems with adequate buoyancy to float over
the gastric contents and remain buoyant in the stomach without impacting the gastric emptying rate for a prolonged
period. This results in improved gastric residence time and good control over plasma drug concentration changes.
The concept of buoyant preparation is a simple and practical way for increasing the dosage form's gastric residence
time and ensuring sustained drug release [3]. Extending the gastric retention of a delivery system is desirable for
acquiring greater therapeutic efficacy of the drug substance in certain cases [4].

The first-line drug for the treatment of type 2 diabetes is Metformin [5]. It is also employed in the treatment
of polycystic ovary syndrome. Metformin is a biguanide antihyperglycemic agent. It operates by lowering glucose
production by the liver, by boosting the insulin sensitivity of body tissues [6] and by raising GDF15 secretion, which
reduces appetite and caloric intake [7,8,9]. Literature reviews show that most gastric retention tablet formulations of
metformin hydrochloride were manufactured using a wet granulation process. In the present study, the formulation
has been developed using the direct compression method. Thus, the formulation materialized in the present study
can be more economical as compared to the formulation developed in the prior studies [10].

Hydroxypropyl methylcellulose (HPMC) cellulose ethers are water-soluble polymers emanated from cellulose, used
as important binding ingredients in the pharmaceutical processes. HPMC polymers are considered versatile binders
because they work well with soluble and insoluble drugs and at high and low doses [11]. Though HPMC has been
employed as a rate-controlling polymer is controlled formulations, HPMC, when utilized independently, may show
an initial burst release for very soluble drugs. This behavior has been attributed to the immediate dissolution of the
drug from the surface near the surface of the matrix, while the polymer experiences hydration to form a protective
gel layer [12]. Majority of studies on natural polymers in drug delivery systems are centered on polysaccharides and
proteins [13]. Many substances are used as natural, synthetic and semi-synthetic polymers but mucilage of
natural origin is more favored oversynthetic and semisynthetic sub-stances because they are
comparatively inexpensive, abundantly available, non-toxic and non-irritating in nature [14]. Trigonella foenum-
graecum L. (Fenugreek) belongs to the Leguminosae family. In clinical, pharmacological and biological studies,
extracts from fenugreek seeds are said to have glucose and lipid-lowering properties, as well as antioxidant and anti-
inflammatory effects. Phytochemical studies on T. foenum-graecum demonstrated that carbohydrates and mucilage’s
(mainly galactomannans), proteins, fixed oils, flavonoids, and saponins were the major components of the seeds
[15,16].

Since Fenugreek seeds produce high viscosity mucilage at low concentration levels, the present research intended to
evaluate the binding effects of this fenugreek extract in tableting [17]. A tablet binder or binding agents are the
substances that are added either dry or in liquid form during wet granulation to form granules or to promote
cohesive compacts for directly compressed tablets [18]. They are crucial in ensuring that pellets, granules, and tablets
maintain their shape until they reach their intended target by keeping all ingredients together in any solid dosage
form. Choosing the right binder is crucial in maintaining the integrity of the tablet [19].
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A potential fenugreek-based drug (Fenfuro®) was compared to Metformin in a clinical trial. The results showed that
fenflo in combination with metformin yielded better results than metformin alone [20]. Hence fenugreek extract can
also be used along with antidiabetic drugs such as Metformin. This study aimed to investigate the possibility of
using Fenugreek extract as a tablet binder in a direct compression process replacing HPMC. In the present work,
floating tablets of Metformin hydrochloride were prepared by an effervescent approach using Fenugreek extract as
the binder. The study aimed to evaluate the effect of fenugreek extract as a binder on drug release and buoyancy.

MATERIALS AND METHODS

Fenugreek seeds were procured from the local market. Metformin HCL was obtained by Enaltec Chemistry Applied,
Pithampur, and Mumbai, India. Talc, Magnesium stearate, Citric acid, Sodium bicarbonate, Ethylcellulose were
obtained from Loba Chem., India. Different instruments viz; Monsanto Hardness Tester, Roche Friabilator, Vernier
Caliper, Disintegration apparatus, dissolution apparatus (Veego, Mumbai), UV spectrophotometer (Shimadzu,

Japan).

Extraction of fenugreek seed

A 100 gm of crushed fenugreek seed was soaked in 500 ml of distilled water and boiled at 60°C for 4 hours using
magnetic stirrer to maintain heat and stirring continuously to thick mass was obtained. It was kept aside overnight at
room temperature. The mucilage was filter by using muslin cloth. Then mucilage was washed with 300 ml of
absolute alcohol. The precipitated mucilage was filtered using vacuum filtration. The separated mucilage was
rewashed with 200 ml of acetone. This treatment to remove pigments and to deactivate enzyme. After filtration,
filtrate was dried in hot air oven at 60°C for 6 hours. The dried mucilage was to make the fine powder using mortar
and pestle and it is passed through the sieve no 120.

Identification test

The extracted fenugreek seeds was test for identification. To determine the presences of mucilage (Ruthenium red
test), carbohydrates (Molisch’s test), starch (Iodine test), Alkaloids (Dragendroff’s test), protein and amino acids
(Ninhydrin test), glycosides (Keller Killiani test).

Physiochemical characterization of extract
The extracted powder was evaluated for solubility, swelling index, and pH

Fourier transform infrared (FTIR) spectroscopy of extract

Fenugreek seed extract was analyzed using Shimadzu, Japan. Samples were prepared by KBr pellet method, one part
of the sample and three part of the KBr pellet were taken in mortar and triturated. The small amount of sample was
taken in pellet maker and compressed at pressure 10Kg/cm? using hydraulic press. Compressed pellet was scanned
at transmittance range of 4000cm-! - 400

Swelling index

1g of extract was taken 25ml of ground glass stoppered cylinder graduated over a height of 120 to 130mm in 0.5
divisions to this 25ml of water was added and this was shaken vigorously every 10min once for 1 hour and then
allowed to stand for 24hr.

Characterization of drug and excipiends

Preformulation study on Metformin HCL
The metformin HCL was subjected to various preformulation studies like solubility, pH, description, Loss on drying.
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(FTIR) — Metformin HCL

The IR absorption spectra of the pure drug and with different excipients were taken in the range of 4000-400cm? Kbr
pellet method. One part of the sample and three-part of the KBr pellet were taken in mortar and triturated. A small
amount of sample was taken in pellet maker and compressed at pressure 10Kg/cm? using a hydraulic press.

pH stability testing of the drug
Weighed quantities of the drug (0.5g) was dissolved in different solvents like 0.1M hydrochloric acid (pH 1.2), Acid
buffer (pH4.5), Phosphate buffer (pH6.8).

Standard calibration curve of metformin HCL
Solution ranging from 2 to 4 pg/ml were prepared in phosphate buffer (pH6.8). Absorbance was measured for each
solution at Amax of 233nm, using Shimadzu, Japan UV Spectrophotometer.

Preparation of floating tablet of met for min HCL using extract

All the formulations were prepared by direct compression method using extract, drug, and excipients. Accurately
weighed quantities of extract, drug, and all other ingredients were individually passed through sieve no 60. All the
ingredients were mixed thoroughly by triturating up to 15mins. The powder mixture was lubricated with
magnesium stearate and talc. It obtained was compressed using rotary tablet punching machinel6 station (cadmach).

Pre-compression parameters

The prepared powder blend was evaluated for various parameters like Tapped density, Angle of repose, Bulk
density, Carr’s index, and Hausner’s ratio. After evaluation of powder blend, the tablets were compressed using
rotary tablet punching machinel6 station (cadmach).

Post-compression parameters

The prepared floating tablets of metformin HCL were evaluated for weight variation, hardness, thickness, friability,
disintegration, and drug content. And also evaluated for floating behaviors such as total floating time, floating lag
time, and swelling index.

In-vitro dissolution study of metformin HCL using fenugreek extract
900 ml of 0.1 HCL was placed in the vessel and the USP apparatus type II paddle method. The medium was allowed
to equilibrate to temp 37+0.5°C. The apparatus was operated for 12 hours at 50rpm. At definite time intervals, 5ml of
the fluid was withdrawn, and again 5ml of fresh buffer was replaced. Suitable dilution was done with the dissolution
fluid and the samples were analyzed spectrophotometrically at 233nm.

RESULTS AND DISCUSSION

FTIR Spectroscopy of Fenugreek Extract

The FTIR spectra of isolated fenugreek extract are shown in Figure 1. It showed characteristic peaks of -OH between
3510.8 and 3156.3 cm !, -CHs at 2934 cm'!, -CH stretching between 2922 and 2856 cm, ether linkage at 1450-1400 cm™
and —CO stretching at 1018 cm. These findings confirmed that the isolated seed extract was fenugreek starch extract

CHARACTERIZATION OF DRUG AND EXCIPIENTS

FTIR spectroscopy of Metformin HCL

A high intense stretching frequency occurring at 3376.79 cm!,medium stretching at 3119.90 cm?, 2932 cm? and
1636.91 cm™, 1143 cm™,867 cm!, 677 cmy?, 540 cmcorrespond to -NH stretching, symmetric N-H stretching, (CHs)2N
absorption , N-H deformation C-N stretching NH: rocking, C-H out of plane bending and C-N-C deformation
present in Metformin HCI.

44676




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Anjuna Prakashan et al.,

Preparation of floating tablet of metformin HCL using fenugreek extract (Table 3:)
Precompression parameters of powder (Table 4)

Post compression parameters of floating tablet of metformin hcl using fenugreek extract (Table 5)
Evaluation of floating behaviour (Table 6)

In-vitro dissolution study of floating tablet of metformin HCL using fenugreek extract ( Table 7)
Kinetics of drug release

The in vitro dissolution data of optimized formula F6 was fitted into different kinetic models like zero order, first
order, Higuchi & Korsemeyer Peppas model. Where Korsemeyer Peppas kinetic model with a Regression coefficient
R2value 0.9869 was found to be fairly linear as indicated by highest regression value. To study the mechanism of

drug release, the drug release data was fitted to Korsemeyer Peppas model. Diffusion exponent “n” value was 0.744
which >0.49. The results shows that the drug release from the formulation was by Non-Fickian Diffusion.

Comparison of Optimized Formulation with Marketed Formulation

The marketed formulation showed 94% drug release in 12h, whereas the optimized formulation F6 showed 97.2%
drug release in 12h. Comparison study with marketed product of Glyciphage SR 500, has showed that optimized
formulation F6 is having better release in comparison to the marketed product. The optimized formulation
F6 remained floatable in 0.IN HCI for 12 h. hence, it having more advantage over marketed formulation that it
increases absorption of Metformin HCI Thus it is concluded that floating tablet of metformin HCl gives almost

complete drug release over 12h.

CONCLUSION

This study has shown the potential of Fenugreek extract to act as a binding agent in the formulation of floating
tablets. From this study, it is concluded that fenugreek extract can be used as a binder in the formulation of floating
tablets since the primary ingredient fenugreek is inexpensive, devoid of toxicity, biocompatible, biodegradable, easy
to manufacture, they can be used in place of currently marketed binders like HPMC. The prepared floating tablets
were evaluated for their physicochemical properties such as tablet dimensions, hardness, friability, weight variation,
Content uniformity, floating time, in-vitro drug release. In-vitro drug release was carried out in 0.IN HCI and it
showed 97% drug release at 12h compared to marketed formulation. Formulation F6 fitted to Korsemeyer Peppas
kinetics and the n value was 0.744 indicating non-fickian diffusion. Formulation F6 showed good floating behavior
(buoyancy time less than 1 min), along with controlled-release compared to other formulations. The combination of
sodium bicarbonate, citric acid, and fenugreek extract can be used as promising components for developing gastro
retentive drug delivery system. Along with this Fenugreek is proven to have antidiabetic properties, thus it can also
be used for the formulation of antidiabetic drugs. The above study thus indicates the promising potential of
fenugreek extract floating tablets compared to conventional dosage forms.
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Table 1: Physicochemical characterization of Fenugreek seed extract

PARAMETERS RESULT
State Amorphous powder
Odor No characteristic odor
Taste Tasteless
Color Off white- cream-yellow color
Identification
a) Test for starch The appearance of blue-black colour

The appearance of violet ring at the junction

b) Test for carbohydrate (Mollish’s test) of two liquids

) Test for tannins (Ferric chloride test) -
d) Test for alkaloids -
e) Test for glycosides -

f) Test for mucilages +
g) Test for steroids and sterols -
h) Test for proteins and aminoacids -

pH (1%w/v) 5.6

Swelling index 35

Solubility

Quickly dissolves in warm water, forms
viscous colloidal solution, insoluble in ether,
acetone, chloroform, ethanol

Table 2: Characterization of Metformin hydrochloride

SINo Methods Results

1. Description White and crystalline powder
2. Solubility 100 mg/ml

3. pH(1% solution) 6.5

4 Loss on drying 0.2

Table 3: Composition of Metformin HCl floating tablet using Fenugreek extract

INGREDIENTS Flimg) | F2(mg) | F3(mg) | F4(mg) | F5(mg) | F6(mg)

Metformin 300 300 300 300 300 300

Fenugreek Extract 50 60 70 80 90 100
Ethyl cellulose 20 20 20 20 20 20
Sodium bicarbonate 99 89 79 69 59 49
Citric acid 25 25 25 25 25 25
Magnesium stearate 2 2 2 2 2 2
Talc 4 4 4 4 4 4

Total weight 500 500 500 500 500 500

www.tnsroindia.org.in ©1IJONS

ISSN: 0976 — 0997
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PARAMETERS F1 F2 F3 F4 F5 Fé6
Angle of repose 27°34' 24°50’ 26°84’ 27°41 30°60 25°12
Hausner ratio 0.11 0.13 0.11 0.12 0.14 0.11

Carr’s index 15.92+0.65 15.87+0.65 | 15.54+0.58 | 15.91x0.55 | 15.54+0.24 | 15.08+0.65
Tapped density 0.55 0.50 0.49 0.53 0.55 0.54
Bulk density 0.76 0.78 0.77 0.67 0.7 0.75
Table 5: Post compression Parameters
Parameters F1 F2 F3 F4 F5 Fé6
Hardness (kg/cm?2 ) 4.3:04 4.610.2 4.2+0.5 4.4+0.5 4.7+0.1 5.2+0.4
Thickness 4.2+0.2 4.4+0.7 4.110.1 4.610.5 5.110.8 4.9+0.5
Drug content (%) 99.43+0.15 | 99.41+0.56 99.94+0.77 99.69+0.54 99.12+0.04 | 100.44+0.06
Weight variation | 15,018 | 235:066 | 3.15:037 267083 | 313:0.11 | 2.10:0.44
(ng) %
Friability (%) 0.51+0.49 0.49+0.17 0.52+0.34 0.58+0.47 0.42+0.25 0.38 +0.04
Disintegration time 74 58 95 110 75 85
(sec)
Table 7: In-vitro dissolution studies
Time(sec) F1 F2 F3 F4 F5 F6
0 0 0 0 0 0 0
30 15.8+0.07 17.09+0.33 19.07+0.05 14.12+0.55 9.66+0.03 10.24+0.06
60 29.5+0.04 25.1+0.056 32.32+0.08 28.43+0.63 12.1+0.07 14.36:0.04
120 35.1+0.03 44.8+0.03 48.7+0.04 34.3+0.09 18.03+0.6 22.66+0.2
240 47.9+0.07 58.5+0.02 51.3+0.065 40.7+0.04 33.5+0.4 36.43+0.13
360 58.01+0.08 65.78+0.07 56.5+0.034 52.4+0.02 51.6+0.6 57.11+0.09
480 69.05+0.34 77.34+0.01 69.2+0.04 67.8+0.06 72.3+0.4 79.68+0.7
600 76.8+0.07 82.43+0.05 72.3+0.05 78.33+0.04 83.5+0.7 86.37+0.06
720 87.5+0.05 90.01+0.08 86.08+0.07 89.8+0.066 92.8+0.040 97.21+0.05

Peak Find - Extract

....

‘‘‘‘‘

Fig 2. FTIR of Metformin HCl
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e

Fig 13. Dried powder extract of fenugreek extract Fig. 14. Metformin HCL Floating tablet with
fenugreek extract

Fig. 14. Floating behaviour of Metformin HCI floating tablet containing fenugreek extract
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ABSTRACT

The purpose of the study is to prepare and standardize the Siddha formulation- Syzygium cumini (L.).
Initially, the literary evidence of Syzygium cumini (L.) and its ingredients were reviewed.. Organoleptic
characters like appearance, colour, taste and odour of Syzygium cumini (L.) was noted. Syzygium cumini
(L.) was screened for total ash value, acid insoluble ash, to estimate the quality of study drug.
Preliminary Phytochemical evaluation of Syzygium cumini (L.)was carried out following the standard

procedure. The results of the preliminary phytochemical test showed that alkaloids, flavonoids,
glycosides, phenols, tannins, saponins were present in aqueous extract and ethanolic extract of Syzygium
cumini (L.). The functional groups are identified by FTIR-Spectroscopic method.

Keywords: Jamun seed powder,Phytochemicals ,FTIR ,Ash content.

INTRODUCTION

The definition of pharmacognosy implies a particular knowledge of methods of identification and evaluation of
drugs. Syzygium cumini (L.) synonyms such as Syzygium cumini (L.) Druce, Eugenia jambolana Lam., Syzygium
jambolanum DC, belonging to the family Myrtaceae, is a large evergreen tree up to 30 m in height and a girth of 3.6 m
with a bole up to 15m found throughout India up to an altitude of 1,800 m 1. It has been valued in Ayurveda and
Unani system of medication for possessing variety of therapeutic properties.

44683




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Ruby et al.,

According to Ayurveda, its bark is acrid, sweet, digestive and astringent to the bowels, Anthelmintic, good for sore
throat, bronchitis, asthma, thirst, dysentery, blood impurities and to cure ulcers. In Unani medicine system the ash of
leaves is used to strengthen the teeth and the gums, the seeds are astringent, diuretic, stop urinary discharge and are
a remedy for diabetes and the barks show good wound healing properties. Syzygium cumini is a medicinal plant,
whose parts were pharmacologically proved to possess hypoglycemic, antibacterial, anti-HIV activity, anti-diarrhea
effects and anti-inflammatory activity.

The use of herbal medicine due to toxicity and side effects of allopathic medicines, has led to sudden increase in the
number of herbal drug manufacturers. The proper authentication of herbal raw materials is critically important to
the safety and efficacy of herbal medicines. The WHO has stressed the importance of adopting current
methodologies and applying appropriate norms and standards to assure quality control of medicinal plant products.
Herb authentication is a quality control procedure that assures that the correct plant species and plant parts are
utilized as raw materials in herbal medications. India has the potential to become a key player in the development of
standardized, medically effective ayurvedic medicines [1].

MATERIALS AND METHODS

Sample
Three formulations of Syzygium were procured from the Salem District Tamil Nadu. Sample A , Sample B, Sample C.

Physical and Microscopic Studies

All the formulations studied were brown (various shades observed) in color, had an aromatic odor, were bitter to
taste and had a coarse texture. The mono herbal formulations A, B and C showed the presence of Parenchyma cells
deposited with pectin and numerous oval Starch grains isolated or in clusters of 4-5 grains.

QUALITATIVE AND QUANTITATIVE ANALYSIS OF PHYTOCHEMICALS

Qualitative analysis

3g of each formulation weigh and mixed with 50ml of water and ethanol kept in it overnight then filtered through
using filter paper. The filtered solution was performed below procedure. The phytochemical analysis was carried out
on all three extracts, which were generated using three separate extraction procedures as reported by Brain and
colleagues. Turner is a well-known figure in (1975) [2].

Preliminary Qualitative Analysis
Test for Alkaloids

Mayer’s test
To a few ml of plant sample extract, two drops of Mayer’s reagent are added along the sides of test tube. Appearance
of white creamy precipitate indicates the presence of alkaloids.

Wagner’s test
A few drops of Wagner's reagent are added to few ml of plant extract along the sides of test tube. A reddish- Brown
precipitate confirms the test as positive.

Test for Amino acids:

The extract is dissolved in 10 ml of distilled water and filtered through Whatman No.1 filter paper and the filtrate are
subjected to test for Amino acids.
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Ninhydrin test

Two drops of ninhydrin solution (10 mg of ninhydrin in 200 ml of acetone) are added to 2 ml of aqueous filtrate.
Appearance of purple colour indicates the presence of amino acids.

Test for Carbohydrates

Molisch’s test

To 2 ml of plant sample extract, two drops of alcoholic solution of a- naphthol are added. The mixture is shaken well
and few drops of concentrated sulphuric acid is added slowly along the sides of test tube. A violet ring indicates the
presence of carbohydrates.

Benedict's test
To 0.5 ml of filtrate, 0.5 ml of Benedict’s reagent is added. The mixture is heated on a boiling water bath for 2
minutes. A characteristic coloured precipitate indicates the presence of sugar.

Test for Fixed oils and Fats

Spot test
A small quantity of extract is pressed between two filter papers. Oil stain on the paper indicates the presence of fixed
oils.

Saponification test

A few drops of 0.5 N alcoholic potassium hydroxide solution is added to a small quantity of extract along with a
drop of phenolphthalein. The mixture is heated on a water bath for 2 hours. Formation of soap or partial
neutralization of alkali indicates the presence of fixed oils and fats.

Test for Glycosides
For 50 mg of extract is hydrolysed with concentrated hydrochloric acid for 2 hours on a water bath, filtered and the
hydrolysate is subjected to the following tests.

Borntrager’s test
To 2 ml of filtered hydrolysate, 3 ml of chloroform is added and shaken, chloroform layer is separated and 10%
ammonia solution is added to it. Pink colour indicates presence of glycosides.

Legal’s test
50 mg of extract is dissolved in pyridine; sodium nitroprusside solution is added and made alkaline using 10%
NaOH. Presence of glycoside is indicated by pink colour.

Test for Phenolic compounds and Tannins

Ferric Chloride test
The extract (50 mg) is dissolved in 5 ml of distilled water. To this few drops of neutral 5% ferric chloride solution are
added. A dark green colour indicates the presence of phenolic compound.

Gelatin test
The extract (50 mg) is dissolved in 5 ml of distilled water and 2 ml of 1% solution of Gelatin containing 10% NaCl is
added to it. White precipitate indicates the presence of phenolic compounds

Lead acetate test
The extract (50 mg) is dissolved in of distilled water and to this 3 ml of 10% lead acetate solution is added. A bulky
white precipitate indicates the presence of phenolic compounds.
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Alkaline reagent test
An aqueous solution of the extract is treated with 10% ammonium hydroxide solution. Yellow fluorescence indicates
the presence of flavonoids.

Magnesium and Hydrochloric acid reduction

The extract (50 mg) is dissolved in 5 ml of alcohol and few fragments of magnesium ribbon and concentrated
hydrochloric acid(drop wise) are added. If any pink to crimson colour presence develops of flavonol glycosides is
inferred.

Test for Phytosterols

Libermann-Burchard'’s test
The extract (50 mg) is dissolved in of 2 ml acetic anhydride. To this, 1 or 2 drops of concentrated sulphuric acid are
added slowly along the sides of the test tube. An array of colour change shows the presence of phytosterols.

Test for Proteins
The extract (100 mg) is dissolved in 10 ml of distilled water and filtered through Whatmann No.1 filter paper and the
filtrate is subjected to test for proteins.

Millon’s test
To 2 ml of filtrate few drops of Millon’s reagent are added. A white precipitate indicates the presence of proteins.

Biuret test
2 ml of filtrate is treated with 1 drop of 2% copper sulphate solution. To this 1 ml of ethanol (95%) is added, followed
by excess of potassium hydroxide pellets. Pink colour ethanolic layer indicates the presence of protein.

Test for Saponins:
The extract (50 mg) is diluted with distilled water and made up to 20 ml. The suspension is shaken in a graduated
cylinder for 15 minutes. A two cm layer of foam indicates the presence of saponins.

Test for Gum and Mucilage:
The extract (100 mg) is dissolved in 10 ml of distilled water and to this 2 ml of absolute alcohol is added with
constant stirring. White or cloudy precipitate indicates the presence of Gums and Mucilage’s.

Test for Volatile oil:
For volatile oil estimation 50 mg of powdered material (crude drug) is taken and subjected to hydro- distillation. The
distillate is collected in graduate tube of the assembly, wherein the aqueous portion automatically separated out
from the volatile oil.

ASH CONTENT

Total ash content

Dried powder was accurately weighed (5.0g) in a tarred Silica dish and incinerated completely in a muffle furnace at
500° C in 2 hours and ash became white grey in colour (i.e. Carbon free ash). Ash was cooled in desiccators and
weighed. The process was repeated (ignition, cooling and weighing) for constant weight [3,4].

Acid insoluble ash

After cooling, 25mL of dilute HCI was added, and was covered with watch glass and boiled on a water bath for 5
minutes. It was allowed to cool, and was filtered through Whatmann filter paper No.41. The residue was then
washed with hot water till washings were free from chloride (no white ppt with AgNO3 solution). The filter paper
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and the residue were put in a Hot air oven till dried completely. The process was repeated (ignition, cooling and
weighing) for constant weight [5].

Water soluble ash

After cooling, boiled the total ash for 5 minutes with 25 ml of water. It was allowed to cool, and was filtered through
Whatmann filter paper No.41. The residue was then washed with hot water till washings were free from chloride.
The filter paper and the residue were put in a Hot air oven till dried completely. The process was repeated (ignition,
cooling and weighing) for constant weight [5].

ANTIMICROBIAL ACTIVITY OF ETHANOLIC EXTRACTS

2 g of each formulation was extracted with 50 ml of ethanol for 48 hours using the Soxhlet Extractor 14. The extract
obtained was filtered and ethanol was evaporated using Rota evaporator. Semisolid Extract obtained was then
diluted with sterile de-ionized water (1:10 &1:20). Antimicrobial activity of 0.2 ml of the aqueous dilutions was tested
in duplicates against E.coli, S.typhi, C.albicans, K.pneumonia, S. aureus. Inhibition zone sizes were measured in mm
after incubation for 24 hours at 37°C. Sterile distilled water (processed using entirely the same procedure) was run
along with the samples as a control®

FTIR SPECTROSCOPIC ANALYSIS

The resulting spectrum is a molecular fingerprint of the material, representing molecule absorption. No two chemical
configurations create the same infrared spectrum, just like a fingerprint. The 4000-400 cm1 mid-infrared spectrum
may be roughly divided into four regions, and the nature of a group frequency can be determined in general by the
region in which it is found.

The following are the generalised regions:

¢ The X-H stretching region (4000-2500 cm-1)

¢ The triple-bond region (2500-2000 cm-1)

¢ The double-bond region (20001500 cm~—1)

¢ The fingerprint region (1500-600 cm~1)

The fundamental vibrations in the 4000-2500 cm-~1 region are generally due to O-H, C-H and N-H stretching. O-H
stretching produces a broad band that occurs in the range 3700-3600 cm—1. By comparison with standard values N-
H stretching is usually observed between 3400 and 3300 cm-1. Principle bands observed in the range 700-600cm-1
are due to out of plane =C-H bending. Carbonyl stretching is one of the easiest absorptions to recognize in an
infrared spectrum. It is usually the most intense band in the spectrum and depending on the type of C=O bond,
occurs in the 1830- 1650 cm-1 region. Functional groups were identified in Ultrasonicated jamun seeds extract by
comparing corresponding functional group peak absorption value at a particular wave number with FT-IR
Standards. Functional groups identified were listed in Table 4 along with standard FT-IR wavenumber range (Stuart
B, 2004).

RESULTS AND DISCUSSION

Jamun has been found to contain phytochemicals including alkaloids, flavonoids, glycosides, phenols, tannins,
saponins. Fig 1: Showing “+” results of (a) Presence of Phenols (b) Presence of Tannins (Gelatin test) (c) Presence of
Flavonoids (Lead acetate test) (d) Presence of Alkaloids (Wagner’s Test).

The powdered seed of Syzygium cumini was subjected to evaluate its total ash, acid insoluble ash, water-soluble ash
value, water and ethanol soluble extractive values, loss on drying and moisture content. Total ash content was found
sample A (2.8%), sample B (6%) and sample C (4.6%) indicates that the plant has moderate mineral elements. Acid
insoluble ash was sample A (2.5%), sample B (2.3%) and sample C (2.2%) respectively. Water soluble was sample A
(1.3%), sample B (1.5%) and sample C (1.7%) respectively. The above determination was found some insoluble
matters that were suspect as sand was mixed with the formulation that are harmful to human. The above three
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formulation sample A and sample C small amount of sand was determined, sample B had large amount of sand was
determined.

CONCLUSION

The jamun seed, Syzygium cumini (L.), includes a wide range of secondary metabolites such as alkaloids, flavonoids,
terpenoids, steroids, tannins, saponins, and reducing sugars, all of which play an important role in disease
prevention. The existence of varied secondary metabolites is responsible for the antidiabetic, anti-inflammatory,
antiviral, antibacterial, analgesic, anti-oxidant, and anti-abortifacient properties of various plant components. Plant
phytochemical study is also vital, as are pharmaceutical businesses looking for new medications to cure various
disorders. The current study examines several phytochemical extraction strategies. It also exposes a number of
medicinally essential bioactive substances found in jamun seeds, demonstrating that they can be used as a traditional
medicine to treat a variety of ailments. Against harmful organisms, all of the samples had a good antibacterial
profile.According to antimicrobial activity sample A was shows good antimicrobial content and less ash content
compared to sample B and Sample C. Hence it proves theSyzygium cumini (L.)of the sample A may shows the
standardized marketed formulation.
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Table 1 : Phytochemical Screening of the Extraction

TEST FOF DETECTION WATER EXTRACT ETHANOL EXTRACT
A B C A B C
1. Test for Alkaloids
a. Mayer’ s test _ _ _ + + +
b. Wagner's test + _ + + + +

2. Test for Amino acids
a. Ninhydrin test
3.Test for Carbohydrates
a. Molish’ s test
b. Benedict’ s test
4.Test for Fixed oils and Fats
a. Spot test

b. Saponification test
5. Test for Glycosides

a. Borntrager’s test + + + + + +
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b. Legal's test + + +

6.Test for Phenolic compounds
and Tannins

a. Ferric Chloride test

b.gelatin test + + +

c. Lead acetate test + + +

d. Alkaline reagent test + +

e. Magnesium and Hydrochloric
acid reduction

7.Test for phytosterols

a.Libermann-Burchard’s test

8. Test for Proteins

a. Millon’s test

b. Biuret test

9. Test for Saponins + + +

10. Test for gum and Mucilages

11. Test for volatile oil

Table 2 :Table for ash value% CONTENT
Parameters

sample A Sample B

Sample C

Total ash 2.8 6

4.6

Acid Insoluble Ash 2.1 2.3

2.2

Water Soluble Ash 1.3 1.5

1.7

Table 3 : Antimicrobial Activity of the Ethanolic Extract of Jamun Formulations (1:10 dilution)

www.tnsroindia.org.in ©1IJONS

ISSN: 0976 — 0997

AGAINST PATHOGENIC ISOLATES

Name of the Test Organism

Diameter of Zone of Inhibition (in mm)

A B C
Salmonella typhi 32 21 18
Escherichia coli 25 28 12
Staphylococcus aureus 14 16 20
Klebsiella pneumonia 24 22 20
Candida albicans 35 27 34
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Table 4: The functional group identified in formulated drug by FTIR Analysis

Wave Number (cm-1) Wave number | Functional groups Identified
Range(cm-1)
A B C
754.90 760.0 756.46 700-600 Alkynes =C-H bending (out of plane)
1023.23 1008.55 1006.32 1100 C-O stretching band (Ether)
1205.90 1149.32 1148.17 1275-1000 In-plane C-H bending ( Aromatic)
1327.35 1313.40 1320.75 1300-1400 Adultrance
1608.49 1605.38 1605.38 1680-1600 C=C stretching
1608.49 1605.38 1605.38 1680-1600 C=C stretching(Alkene)
o |
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. i_||
s 43 SEariee Beilied
8§88 #@ WBa M ZAma s-8EiNEE R §F
Fig 1:Phytochemical test result Fig 2: IR Spectrum for sample a FTIR spectrums
L PG | o o
3 is
E & g lS -
. Il .
. .l
s l-' T 8 e 8 &2 !E’CNUS&LSJI |I | | ||| ! 1
i i Ea K 5% r3Es s oRE EE il i i SRR
Fig 3: IR Spectrum For Sample B Fig 4: IR Spectrum for Sample C

44690




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

Chemistry in the Treatment of COVID -19
Shaik Annar*

Lecturer in Chemistry, MRR Govt. Degree College Udayagiri, Vikrama Shimhapuri University, Nellore,
Andhra Pradesh, India.

Received: 06 May 2022 Revised: 10 June 2022 Accepted: 02 July 2022

*Address for Correspondence

Shaik Annar,

Lecturer in Chemistry, MRR Govt. Degree College
Udayagiri, Vikrama Shimhapuri University,
Nellore, Andhra Pradesh, India.

Email: skannar1973@gmail.com.

This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
S HG b (CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

The present world is facing a new deadly challenge from a pandemic disease (COVID-19), which is
caused by a coronavirus named SARS-COV-2. To date, no drug or vaccine can treat COVID-19
completely, but some drugs have been used primarily, and they are in different stages of clinical trials. In

parallel, plasma therapy has been found fruitful to some extent too and number of vaccine trials is going
on. This review article discussed and compared those drugs which are running ahead in COVID-19
treatments and side effects of drugs used. In this review, we have discussed the clinical studies of drugs
suggested by Food and Drug Administration (FDA) and WHO and compared their efficacy in the
treatment of COVID-19.

Keywords: Antiviral drugs, COVID-19, Pandemic, SARS-CoV-2.

INTRODUCTION

Coronavirus disease — 2019 (Covid -19) is caused by SARS — COV-2. It is a newly emergent coronavirus, that was
first recognized in Wuhan city, China, in Dec-2019. In the middle of Feb 2020, the WHO has declared COVID-19 as a
public health emergency, and announced it as a pandemic disease. It is a betacorona virus closely linked to the SARS
virus. Epidemiology and virologic studies suggest that transmission mainly occurs from symptomatic people to
others by close contact through respiratory droplets, by direct contact with infected persons.

Symptoms and risk factors associated with Covid-19

1. Most persons experience fever (83- 99%), Cough (59-82%), fatigue (44-70%) , anorexia (40-84%), shortness of
breath (31-40%) , myalgias (11-35%).

2. Other non — symptoms such as sore throat, nasal congestion, head-ache, diarrhea, nausea and vomiting, have also
been reported.
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3. Loss of smell (anosmia) or loss of taste ( ageusia) preceding the onset of respiratory symptoms has also been
reported.

Implementation of appropriate IPC( Infection Prevention andControl ) measures

Infection Prevention and Control is a critical and integral part of clinical management of patients.

1. Instructions for patients :- Ask the suspected patient to wear a medical mask and direct the patient to separate
isolation room. Instruct all patients to cover nose and mouth during coughing or sneezing with tissue.

2. Apply standard precautions :- Standard precautions include hand hygiene and the use of Personal Protective
Equipment(PPT) when risk of splashes or in contact with patient’s blood, body fluids, secretions and non-intact
skin.

3. Covid - 19 Drug Therapy :- There is no single effective drug for treating COVID-19 completely, but some
antiviral drugs have already been approached for treating COVID-19. The following drugs are used in various
stages in the treatment of Covid-19.

A)Remdesivire B) Lapinavir and Ratonavir C) Tocilizumab D) Hydroxy Chloroquine E) Chloroquine F)

Ivermectin G) Favipiravir H) Azithromycin I) ) Corticosteroids .

Remdesivir

Remdesivire is a broad — spectrum antiviral with in vitro activity against Coronaviruses. It is U.S FDA (Food and
Drug Administration ) approved for use in adults and pediatric patients (12 years and older and weighing at least
40kg) to treat Covid-19.1t's chemical formula C27H3sN¢OsP and molecular weight is 602.6. It is used for therapy of
severe novel coronavirus disease 2019 ( Covid- 19) caused by severe acute respiratory syndrome ( SARS )
Coronavirus 2 infection. It is sold under the brand name Veklury. It is administered via injection in to a vein. It was
originally developed to treat hepatitis — C, and was subsequently investigated for Ebola virus disease and Marburg
virus infections. Remdesivir is a prodrug ( A prodrug is a medication or compound that, after administration, is
metabolized in to a pharmacologically active drug) that is intended to allow intracellular delivery of GS- 441524 ( GS-
441524 is a nucleoside analogue antiviral drug which was developed by Gilead Sciences ) monophosphate and
subsequent biotransformation into GS-441524 triphosphate, a ribonucleotide analogue inhibitor of viral RNA
polymerase. The first COVID -19 patient received remdesivir in late January 2020. "That was in response to a
compassionate request for one of the first identified ( COVID-19) patients in the US", says Anu Osinusi, Vice
President of virology at Gilead Sciences. More than 50 countries have now approved either conditionally or fully,
remdesivir for patients with severe Covid-19.

A recent study has demonstrated that remdesivir in vitro shows inhibition of SARS-CoV-2 replication in Vero E6
cells 2 hours after administration. Results showed 68% of patients with oxygen support had clinical improvement
with remdesivir therapy, and total mortality rate was 13%. A recent press release by Gilead on July 10, 2020, has
shown that patients with remdesivir treatment had significant improvement of clinical status and reduced 62%
mortality rate compared to the control group. A clinical trial by NIAID has shown an adverse effect that was
observed in 21.1% patients. Common non - severe adverse effects include anemia, acute kidney injury,
hyperglycemia, decreased eGFR or creatinine renal clearance or increased blood clearance.

Lopinavir and Ritonavir

Lopinavir and Ritonavir are protease inhibitors. They reduce the viral replication in the host cell. Lopinavir and
Ritonavir, both drugs undergo CYP450 metabolism, but Ritonavir showed to significantly inhibit CYP450
metabolism. As a result, it enhances the action of lopinavir. In a human trial, it has been observed that combination
therapy of lopinavir or ritonavir decreases the viral load, improves the clinical condition.

Molecular Formula
C7HosN10010S2, Molecular Weight : 1349.7g/mol

44692




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997
Shaik Annar

IUPAC Name
(25)-N-[(25,45,55)-5-[[2-(2,6-dimethylphenoxy)acetyl]amino]-4-hydroxy-1,6-diphenylhexan-2-yl1]-3-methyl-2-(2-oxo-
1,3-diazinan-1-yl)butanamide;1,3-thiazol-5-ylmethyIN-[(25,3S,55)-3-hy droxy-5-[[(25)-3-methyl-2-[[methy]-[ (2-
propan-2-yl-1,3-thiazol-4-yl)methyl]carbamoyl]amino]butanoyl]amino]-1,6-diphenylhexan-2-yl]carbamate. The most
common adverse effects for this drug combination include lymphopenia, nausea, leucopenia, thrombocytopenia and
vomiting in SARS - CoV-2 patients. Also, diarrhea, fever, nausea.

Tocilizumab

COVID-19 pandemic has affected more than 25 million people and caused 847602 deaths so far. There is no
single antiviral drug or vaccine with proven efficacy to treat or prevent human Coronavirus (SARS-Cov-2) infection.
Tocilizumab is recombinant humanized monoclonal antibody that binds to both membrane bound as well as soluble
forms of the IL-6 receptor. Initially, Tocilizumab was identified and used for multiple rheumatological diseases and
in chimeric antigen receptor T ( CART ) cell therapies. Apart from the apparent safety and efficacy end points , the
role of drug interaction of the Tocilizumab should be considered. Tocilizumab is a cytochrome Pss0 enzyme inducer
and may decrease the serum concentration of cytochrome Piso 3A4 substrates. In conclusion, Tocilizumab has been
upcoming as a drug to watch, but it is associated with its owner share of adverse effects.

IUPAC name :- 5-[(E)-2-(4-hydroxyphenyl)ethenyl] benzene-1,3-diol
Molecular Weight : 228.2

Chloroquine(CLQ) and E. Hydroxy Chloroquine (CLQ-OH) :-

Chloroquine is an old drug that has been used worldwide for more than 75 years to treat Malaria. In vitro study
showed that Chloroquine or its more active derivative , hydroxyl Chloroquine can reduce SARS-CoV replication.
Chloroquine and hydroxyl Chloroquine can decrease endosomal and lysosomal functions by increasing their pH.

Azithromysin

Azithromysin (AZ) is a broad - spectrum antibiotic, primarily used for the treatment of respiratory, enteric, and
genitourinary bacterial infections. Several studies found that the putative antiviral properties acidic environment is a
must for endosome maturation and function. Chemically as a weak base, AZ preferentially accumulates
intracellularly in endosomal vesicles and lysosomes, which could increase pH levels, and able to block endocytosis
and viral genetic shedding from lysosomes, thereby limits the viral replication.

IUPAC Name: [2R-(2R,3S,4R,5R,8R,10R,11R,125,135,14R)]-13-[2,6, Dideoxy-3-C-methyl-3-O-methyl-a-L-ribo-
hexopyranosyl)oxy)-2-ethyl-3,4,10-trihydroxy-3,5,6,8,10,12,14-heptamethyl-11-[[3,4,6, trideoxy-3-(dimethylamino)-{3-
D-xylo-hexopyranosyloxy]-1-oxa-6-azacyclopentadecan-15-one.

Chemical formula - CssH7~2N2012

Ivermectin

Ivermectin is a Food and Drug Administration (FDA)approved anti parasitic drug that is used to treat several
neglected tropical diseases, including onchocerciasis, helminthiases, and scabies. Reports from in vitro studies
suggest that ivermectin acts by inhibiting the host importin alpha/beta-1 nuclear transport proteins, which are part of
a key intracellular transport process that viruses hijack to enhance infection by suppressing the host’s antiviral
response. In addition, ivermectin docking may interfere with the attachment of the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) spike protein to the human cell membrane. Ivermectin is thought to be a
host-directed agent, which may be the basis for its broad-spectrum activity in vitro against the viruses that cause
dengue, Zika, HIV, and yellow fever. Ivermectin is generally well tolerated. Adverse effects may include dizziness,
pruritis, nausea, or diarrhea. Neurological adverse effects have been reported with the use of ivermectin for the
treatment of onchocerciasis and other parasitic diseases, but it is not clear whether these adverse effects were caused
by ivermectin or the underlying conditions.Ivermectin is a minor cytochrome P 3A4 substrate and a p-glycoprotein
substrate.Ivermectin is generally given on an empty stomach with water; however, administering ivermectin with
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food increases its bioavailability. William Campbell and Santoshi Omura won the 2015 Nobel prize in Physiology or
Medicine for its discovery and applications.

IUPAC name- A mixture of Ivermectin Component Bla(2aE,4E,8E)-(5'S,65,6'R,7S,11R,13R,155,17aR,20R,20aR,20bS)-
6'-(S)-sec-butyl-3',4",5',6,6',7,10,11,14,15,17a,20,20a,20b-tetradecahydro-20,20b-dihydroxy-5',6,8,19-tetramethyl-17-
oxospiro[11,15-methano-2H,13H,17H-furo[4,3,2-pq][2,6]-benzodioxacyclooctadecin-13,2"-[2H] pyran]-7-yl-2,6-
dideoxy-4-O- (2,6-dideoxy-3-O-methyl-a-l-arabino-hexopyranosyl) -3-O-methyl-a-l-arabino-hexopyranoside) and
Ivermectin Component Blb(2aE4E,8E)- (5'S,65,6'R,7S,11R,13R,155,17aR,20R,20aR,20bS)-3",4',5',6,6',7,10,11,14,15,17a,
20,20a,20b-tetradecahydro-20, 20b-dihydroxy-6"-isopropyl-5',6,8,19-tetramethyl-17-oxospiro[11,15-methano-2H, 13H,
17H -furo [4,3,2-pq][2,6] -benzodioxacyclooctadecin-13,2"-[2H]pyran]-7-yl-2,6-dideoxy-4-O-(2,6-dideoxy-3-O-methyl-
a-l-arabino-hexopyranosyl)-3-O-methyl-a-l-arabino-hexopyranoside)

Molecular Formula: A mixture of Ivermectin Component Bia (CasH7O14) and Ivermectin Component B (CizH72014).

Favipiravir

Favipiravir is a broad-spectrum antiviral with in vitro activity against RNA viruses. It is a RNA dependant RNA
polymerase (RdRp) inhibitor that inhibits viral RNA synthesis. Its IUPAC name is 6 - fluoro - 3 - hydroxypyrazine -
2 - carboxamide. Molecular formula CsHsFN3O2 and molecular mass is 157.1 g/mole.. It is an antiviral medication
used to treat influenza in Japan. It is sold under the brand name Avigan . It is also being studied to treat a number of
other viral infections, including SARS-CoV-2 and it is a prodrug that is metabolized to its active form, favipiravir-
ribofuranosyl-5 !-triphoshate.It has been authorized for treating COVID-!9 in several Countries including Japan,
Russia, Turkey, India and Thailand, under emergency provisions.

Corticosteroids

The rationale for the use of corticosteroids is to decrease the host inflammatory responses in the lungs, which may
lead to acute lung injury and acute respiratory distress syndrome (ARDS). Corticosteroids are a class of steroid
hormones that are produced in the adrenal cortex of vertebrates, as well as the synthetic analogues of these
hormones. Two main classes of corticosteroids, glucocorticoids and mineralocorticoids, are involved in a wide range
of physiological processes, including stress response, immune response, and regulation of inflammation,
carbohydrate metabolism, protein catabolism, blood electrolyte levels, and behavior. Some common naturally
occurring steroid hormones are cortisol (C21H300s), corticosterone (C21Hs004),cortisone (C21H250s) and aldosterone
(C21H2s05). The main corticosteroids produced by the adrenal cortex are cortisol and aldosterone.

CONCLUSION

The COVID-19 pandemic represents the greatest global public health crisis of this generation and, potentially, since
the pandemic influ-enza outbreak of 1918. The speed and volume of clinical trials launched to investigate potential
therapies for COVID-19 highlight both the need and capability to produce high-quality evidence even in the middle
of a pandemic. No therapies have been shown effective to date.

REFERENCES

1. Zhu N, Zhang D,wang W,et al; China Novel Coronavirus Invistigation and Research Team. A novel coronavirus
from patients with pneumonia in Chaina,2019. N Engl ] Med.2020;382(8):727-733.d0i:10.1056/NELMo0a2001017.

2. World Health Organization. Clinical management of severe acute respiratory infection when novel
coronavirus (nCoV) infection is suspected https://www.who.int/publications-detail/clinical-
management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-
suspected.

44694



https://en.wikipedia.org/wiki/Steroid_hormone
https://en.wikipedia.org/wiki/Steroid_hormone
https://en.wikipedia.org/wiki/Steroid_hormone
https://en.wikipedia.org/wiki/Adrenal_cortex

Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997
Shaik Annar
3. CDC Website: https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-
patients.html.
4. FDA Website: https://www.fda.gov/emergency-preparedness-and-response/mcm-issues/coronavirus-

10.

disease-2019-covid-19.

Chu CM, Cheng VCC, Hung IFN, et al. Role of lopinavir/ritonavir in the treatment of SARS: Initial
virological and clinical findings. Thorax 2004;59(3):252-256. PMID: 1498565.

Khailany RA, Safdar M, Ozaslan M. Genomic characterization of a novel SARS-CoV-2. Gene Rep 2020; 19: 100682.
http://dx.doi.org/10.1016/j.genrep.2020.100682 PMID: 32300673 Huang C, Wang Y, Li X, et al. Clinical features of
patients infected with 2019 novel coronavirus in Wuhan, China. Lancet 2020; 395(10223): 497-506.
http://dx.doi.org/10.1016/50140-6736(20)30183-5 PMID: 31986264

Gorbalenya AE, Baker SC, Baric RS, et al. Coronaviridae Study Group of the International Committee on
Taxonomy of Viruses. The species Severe acute respiratory  syndrome-related  coron-
avirus: classifying 2019-nCoV and naming it SARS-CoV-2. Nat Microbiol 2020; 5(4): 536-44.
http://dx.doi.org/10.1038/s41564-020-0695-z PMID: 32123347.

Hoffmann M, Kleine-Weber H, Schroeder S, et al. SARS-CoV-2 Cell Entry Depends on ACE2 and TMPRSS2 and
Is Blocked by a Clinically Proven Protease Inhibitor. Cell 2020, 181(2): 271-280.e8.
http://dx.doi.org/10.1016/j.cell.2020.02.052 PMID: 32142651.

LuR, Zhao X, LiJ, et al. Genomic characterisation and epidemiology of 2019 novel coronavirus: implications for
virus origins and receptor binding. Lancet 2020; 395(10224): 565-74. http://dx.doi.org/10.1016/S0140-
6736(20)30251-8 PMID: 320071451.

Ramireddy A, Chugh H, Reinier K, et al. Experience With Hy-[45] droxychloroquine and Azithromycin in the
Coronavirus Disease 2019 Pandemic: Implications for QT Interval Monitoring. ] Am Heart Assoc 2020; 9(12):
e017144.

Table 01. Properties of Chloroquine Hydroxy Chloroquine

Property Chloroquine Hydroxy Chloroquine
Chemical formula Ci1sH26CING Cis H26C1 N3O
Molecular weight 319.8 335.9
[UPAC name (RS)—N —(7—chloroqu1nohn—'4—y1)— (RtS)-2-[{4—[(7—Ch10r0qu1.nolm-4-
N,N-diethyl-pentane-1,4 diamine | yl)amino]pentyl}(ethyl)amino]ethanol
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ABSTRACT

The outbreak of covid-19 pandemic has affected drastically the social processes, systems and structure by
influencing the life at a large. This new era in human life has emphasized the need to review the existing
mechanisms and fabric of social life. Education sector by virtue of being a social system has also
undergone a process of change. For keeping the system of education alive and moving, the system has
taken a major shift towards online learning and teaching. Teaching -Learning has totally transformed its
traditional forms. This transformation insists both teacher and students to be more technology friendly.
For delivery and reception of learning, the expertise and comfort in using online mechanisms of teaching
learning were expected. In the backdrops, the present paper attempt to explore the nature and types of
online learning platforms, directions in the usage of online learning platforms quality and experiences of
higher secondary students with online teaching-learning platforms during COVID 19 pandemic
situations. The paper, in this way, provide ideas of the level of exposure and ease in use of online
teaching-learning platforms by higher secondary students to ensure and pace up their learning during
the pandemic era.

Keywords: online teaching- learning platforms, experiences of secondary school students, COVID 19
pandemic, awareness of online learning platforms.
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INTRODUCTION

The main purpose of education is to shape up the personality of an individual and to make him/her a contributing
individual. Education facilitates a person in achieving his or her goal in life. Whenever a change occurred in the
world it affects the education system and ways and mechanisms of teaching and learning. COVID- 19 has exerted a
drastic and detrimental impact on the whole world. In spite of all the odds and challenges, the pandemic has taught
us so many positive things. All educational institutions schools colleges and universities were closed due to the
imposed lockdown after the COVID- 19 outbreak. And the world was left with no other choice but to rely on online
teaching — learning to minimize the loss of learning due to loss of opportunity for direct face to face contact.
Although education section accepted a change and it clears a way to online learning and e- learning. E —learning is
very accessible and effective way for students as they can attend their classes at their home, and it is also need of an
hour. Because of COVID -19 the school students were suffering from extreme hardships. Teachers had used the
variety of e-learning and teaching platforms during COVID 19 pandemic situation. Students and teachers confronts
with various new e- learning and e-teaching tools. Smart phones, laptops, and internet were the major platforms of
the e-learning and e-teaching system, especially when the schools and all institutions were closed. The outbreak of
COVID- 19 brought a huge wave of transformations in teaching learning process. Though it kept the teacher and
students away from the regular classrooms, but the advents of this pandemic impelled the teachers to explore the
latest techniques and tools to carry out the process of reception and delivery of information. Before the accession of
COVID -19 school students were not habitual of using online learning platform, during the pandemic situation,
teachers as well as students also explored the variety of learning platforms. Though there were initial hitches
involved in exploration of online learning platforms. but gradually teachers and students surmount these barriers.
The detailed reflections over the problem have been made in the consequent sections of the paper.

Impingement of COVID- 19 on Education System

Outburst of COVID - 19 has affected the academics and institutions and they are adopting the refreshing strategies
to cope up the situation by switching to online mode, extended dates of applications or postponed their regular
schedules courses. United Nations Educational, Scientific and Cultural Organization (UNESCO) claimed that over
eight million learner from all over the world have been affected during pandemic, one in five learners couldn’t
attend school, one in 4four could not attend higher education classes, and over 102 countries had ordered nationwide
school closures while 11 had implemented localized school closure. The pandemic posed many challenges to the
school education that includes rise in dropouts, learning losses and digital divide and these challenges common to
both government and private schools. The annual status of education report conclude that about five point three
percent of rural children lie between the age group 6-10 yrs had not enrolled in schools as compared to the
enrollment in 2018 which was 1.8 percent (Ramaswamy, 2021). ASER report 2020 reported that 5, 9251 dropout rates
increased during the pandemic especially at the primary level. Teaching became more challenging during the
pandemic intervention and school closure, many teachers face difficulty to deliver lesson on digital platforms
because for many of them online teaching is novel experience, along with online teaching teachers were burdened
with covid 19 duties that affect them in many ways (Kundu and Sonawane ,2020).

Evident Impact of COVID- 19 on Education System

Since the last week of March 2021, all schools, colleges, and universities have been closed. Classroom learning has
completely stopped, and the education of primary and secondary school students has suffered. The physical
presence teacher has flipped over to completely virtual presence for the first time. 2021. Face to face and classroom
teaching stopped completely and primary and secondary school students education got huge setback. The physical
presence teacher is flipped to virtual presence, in the beginning phase of COVID 19 all educational institutions face
difficulty to how to tackle this process. Both students and teachers find themselves ina bind. They do not know
what to do, but thanks to technology and it is the only support to continue the teaching and learning process.
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Delay/Postponement of Examination

Due to complete lockdown it was impossible to conduct board class exams and in March and April this pandemic
was spreading rapidly. Due to the emergence of pandemic social distancing and mask become mandatory. ICSE,
CBSE and state Board had taken decision that there would be no exam for board classes in 2020. But for the 2021
session, CBSE issued notification that the mid- term/pre board examinations or internal assessment test act as a
base for the promotion of the students to next classes. Situation is not conducive at present time also, for 2022, CBSE
adopted two board examinations that may be online or offline according to the relative environment (Banchariya
2021). When there was complete lockdown all council examinations, entrance test, competitive examinations etc.
come to halt due to pandemic situation. Some state boards promoted their students in board examinations on the
basis of internal online and CBSE conducted online examinations.

Extension of Academic Schedule

School examinations and results delayed because of pandemic, and it was utmost important for health and security
of both teachers and students. Due to the pandemic situation higher authorities of schools and higher education
extended their academic calendar. (Islam, 2021) NCERT released an extended calendar for home based activities for
various subjects at secondary level. And UGC already extended the new academic session from June to October. The
examinations conducted online, and duration also reduced from 3 hours to two hours.

Non-Availability of Study Material in Physical Form

As we all know that before lockdown government schools provided students with text books free of cost. But due to
the shift in the learning system amid of pandemic many learners are without textbooks. Due to lockdown publishing
house could not printed books, so students could not get textbooks in the market.

Struggle in Completion of Notified Syllabi

Most of the academic session had gone in complete lockdown and there was no scope to completion of the syllabus.
PSCWA National Chairman Shamael Ahmad said, “Schools have completely switched to online teaching, but
children are not accustomed to online learning. E-learning materials cannot suppress the importance of textbooks.
Long-term use of mobile phones and computers is affecting children’s health. The renewal of educational institutions
Openness is still uncertain. Under given conditions, the availability of textbooks will help students learn better and
effectively use their time at home.'

ONLINE LEARNING IN RESCUE OF LEARNING AMID COVID-19

There is no doubt that COVID -19 intricate very deeply in our lives. There is irreparable loss of lives. But it taught us
that change is vital for the survival of organisms and organizations also. An education system is also one of the
witnesses of this change as it transformed from traditional to online teaching and learning. There are various benefits
of an online learning that students are equipped with these benefits includes- students got an opportunity to learn
from their vantage (Goel, Devraj, and Saroja 2020). They develop self learning styles and become smart learners and
due to online interactions with the teachers, their communications skills improved successfully. Students are at the
verge of exploring new methods of learning other than traditional teaching. Learning methods are now revamped
from rote learning to experiential and individualized learning. One of the most important advantages of online
learning is for the geographically isolated learners (Islam 2021) as they can avail the regular virtual classroom with
teacher at their doorsteps without any time and boundary barriers.

Rationale of the Study

Exposure of higher education students in e-learning/online learning has already been registered in some form or
other before pandemic also. But the school students were not habitual to the online classes, especially in the Jammu
and Kashmir state where there are so much technological issues like the problem in the connectivity of internet. The
internet problems in Jammu and Kashmir bring a lot of trouble in online classes. Due Abrogation of 370 and 35a on
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August 5, 2019 there were great agitations among the residents and due to security issues internet services were
totally restricted in the Jammu and Kashmir. However it gets restored at 2G internet. Following the abrogation of 370
articles and imposed lockdown in august 2019 worsened the situation in Jammu and Kashmir. J&K students
remained out of school for many months. The advent of pandemic transformed the whole process of teaching-
learning, educational institutions across the country switch to online education. While the people of J&K scuffled
with 2G internet connectivity. It was impossible to carry out online classes through this slow internet connectivity.
With the 2G connectivity it was strenuous for the students to interact with teachers and ingress study material. But
students are always excited to try something new as the new learning techniques and teachers are trying their best
level to teach the students. Although school students faces some hurdles during online classes and e learning but
they are also getting the knowledge about the new e learning tools and become efficient in using them. In March 21,
2020 the union HRD Minister of India shared various e-learning platforms by the ministry of India that could help
students to maximize and continue the students learning during the Covid 19 phase that include Diksha portal,
Swayam, NROER , E-Pathshala, swayam prabha etc for student, teachers and teacher educators etc. Alharthi (2016)
evaluated the perceptions and awareness of teachers about the online learning or e-learning tools. He selected 22
teachers from the educational department in Saudi Arabia.

The result of the study revealed that English teachers were aware about the various online learning tools and they
handle it effectively but sometime the constraints also exist like internet connectivity, ;lack of skills and training ,
unavailability of tools etc. Selvam (2016) conducted a study to check the awareness fo online learning among post
graduate students. Pandey. Ogunmola &Enbeyle, (2020) carried out study on flip of traditional teaching learning to
totally online teaching learning during lockdown period and study concluded that students prefer online learning
and multimedia means of studies. Khan, Vivek & NabiKhojah , 2021, find out the perception of students on online
learning during the covid -19 phase. The data was collected from the university students of two university of Delhi.
The result of the study revealed that students accepted the e-learning as new phase of learning and they also have
positive perception towards e-learning. The investigator carried out the study to check the level of awareness of
various online learning tools among higher secondary school student before and during the lockdown period.
Pandey &Pandey analyzed literature on ICT in teaching and learning in India. The study revealed that there is
positive impact of ICT in teaching and learning. Investigator also concluded that use of ICT is lesser in developing
countries like India as compared to developed countries. Zalat and Hamed (2021) conducted study on teaching staff
and found that most of the staff members (88%) agreed that giving the online classes and the technological skills
increase the educational value of the experience of the college staff. Majority of the participants agreed on perceived
usefulness, perceived ease of use, and acceptance of e-learning.

The lack of computers and computer labs, obstructions in the internet connectivity were the highest barriers to e-
learning. Azliza Yacob et al, 2012 in their experimental study exposed 200 students to e- learning. Multiple regression
analysis was used and results show that students have significant awareness towards e-learning in education. Blogs,
discussion boards, wikis and 3D virtual tools were used to engage students in their learning (Gregory&Tyrrell, 2017).
Participants know e-learning and e-learning platforms but lacked adequate training. The computer literacy was low
and most schools lacked adequate ICT laboratories and reliable internet negatively affects e-learning adoption
(Nyagorme, 2017). Mpungose, (2020) interviewed 26 students joining online curriculum studies and findings yielded
that students considered digital divide as hindrance to realizing the full potential in online study system. Priya,
sansaka, & charan (2020) explored that most of the students considered online mode of teaching and learning as
satisfied mode. But there is need of improvement in the student and teacher interaction.

METHODOLOGY OF STUDY
Objectives of the study

To explore the level of awareness in use of online learning platforms among the higher secondary school students.
To identify the various patterns in use of online learning platforms of the higher secondary school students.
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Sample of the study
The sample for the study was 100 higher secondary school students of Jammu district.

Sampling technique employed
The incidental sampling technique was employed for the selection of the sample.

Methodology of the study
Investigator used the descriptive method for the collection of data.

Tool Employed
A questionnaire was developed for the collection of data. The investigator mailed Google forms to the higher
secondary school students.

Analysis of data and result reporting

Analysis and interpretation of data is vital part of the research procedure. The investigator used frequency and
percentage for data analysis and interpretation. The data was categorized for interpretation and objective —wise
findings in the following themes

1. Frequency and accessibility to different E-learning platforms.

2. Awareness of exploration of E- learning platform before lockdown period.

3. Awareness and extent of usage of e-learning platform after lockdown period.

4. Highlight the change in awareness and usage of E-learning platforms after gaining experiences during lockdown.

It is evident from the table 1 (that is given in last page) that the most frequently tool used by the students was what's
app. 49% students frequently used what’s app as learning tool. The clarity over what’s app being the most usable
learning tool has been provided consequently by the exploration of degree of ease in use of platform. What's app
outshined the other learning platforms in term of ease and accessibility with a close competition from you tube. The
ease and accessibility of using what’s app is more as the platform provides peers and teachers interactivity in what’s
app teachers can take classes students and initiate discussions and share any type of content that includes text
audio, video graphics etc in the what’s app. Student can access any type of content according to his or her choice. As
what’s app can be easily downloaded and everyone can use what'’s app effectively due to being an established tool of
quick communication. The table 2. (given in the last page) depicted that students were largely aware about the
already established platforms for online learning such as what’s app and mails before lockdown period. They also
reported exposure in using you tube for learning purpose. But students have very little knowledge about the Google
meet and Google classroom and this might be due the reason that their teachers never use these tools for teaching
purpose before lockdown period. Another reason for more awareness about what’s app, mails and you tube as these
tools are easy to use and students use these tools for the social purpose also. As these are the social networking sites
so students take maximum use of these sources.

EXPLANATIONS

G meet

From the table 3 (given in the last page) it is clear that 65.3% students knew that through g mail we can join classes
on g meet whereas 34.7% students had no knowledge about it. 58.3 % students were acquainted about how the
content is present on the g meet app. whereas 41.7% students were not sure about it. Table also depicted that 77.6%
students known the operational specification of the app and they know how to ask questions and set the camera and
microphone during classes.
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Google classroom

The table depicted that 78.7% students responded positively that classes Google classroom can be joined by our g
mails but 21.3% students responded that g mail is not required for Google classroom. Only 23.4% students knew
how content is presented, assignments posted and video lessons are inserted in Google classroom and 76.6% did not
know about it.53.2 % students were aware about the operational specifications of Google classroom whereas 46.8%
were not aware about it.

You tube

The table shows that 61.7% students responded that g mail is required option for you tube whereas 38.3% students
responded that g mail is not required for you tube. 77.1% students know how to attend the classes through you tube.
77.1% students know the technicalities of you tube which require to make videos on you tube.

What's app

From the above table it is clear that 98% students know that we don’t need g mail for what's app and they know how
to use what’s app for learning purpose. 81.3% respondents were familiar with the content presentation on what’s
app for educational purpose. 86.6% students were known about operational specifications of what’s app it means
they know to attend classes, access learning content send by teachers etc on what’s app. overall the above table
shows a drastic increase in ease of handling online learning platforms (mainly synchronous ) by the students due to
continuous exposure during COVID -19 pandemic situation.From the table 4 it becomes clear that awareness and
usage of online learning tools has increased after the lockdown period. Only 20.4% students were known about the g
meet app before lockdown but after lockdown period its usage increased for learning purpose and 70.7% students
are now aware about G-meet and used it for attending classes after lockdown period. Google- classroom awareness
also enhanced after lockdown period from 25.5% to 54.58%. Before lockdown usage of you tube for learning purpose
was 36.2% but its awareness and usage increased as online classes were started during lockdown period and 73%
students aware and use Google classroom for learning. There was little bit decrease in usage of what’s app for
learning purpose this may be because of other tools like g meet, Google classroom etc. also came into existence for
taking classes during lockdown period. But from the table it is also reflected that what’s app was the most frequently
used app before and after lockdown period. This may be due to its ease of functioning and downloading and as we
know that you tube and what’s app are social networking sites and it also used by the students for social purposes.

CONCLUSION

There were two main objectives of the study first is to explore the level of awareness in use of online learning
platforms among the higher secondary school students and the findings of the study affirmed that the usage and
awareness of various online tools is enhanced in teaching learning after the accession of COVID-19 pandemic.
What's app outshined the other learning platforms in term of ease and accessibility with a close competition from
you tube. The study also reflected that students are hundred percent aware about what’s app as learning tool and
was used for the learning purpose before the lockdown and COVID 19 phase. The second objective of the study was
“To identify the various patterns in use of online learning platforms of the higher secondary school students” and
results of the study manifested that 53.2 % students were aware about the operational specifications of Google
classroom whereas 46.8% were not aware about it. 77.1% students know the technicalities of you tube which require
to make videos on you tube. 86.6% students were known about operational specifications of what’s app it means
they know to attend classes, access learning content send by teachers etc on what’s app. Now various online tools for
learning and taking classes come into existence like zoom classes, Google classroom, laptop screen recorder, X
recorder for mobile, Ekstep, lark, ding talk, etc. no doubt the outburst of pandemic kept the student and teachers
away from physical classrooms but it also help them to explore the other avenues for teaching and learning.

44703




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Reecha Jrall and Kiran

ACKNOWLEDGEMENT

The author thanks to her supervisor Dr. Kiran for her valuable support and constant encouragement and the authors
were thankful to secondary school students.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Ramaswamy, N. (2021, October). The impact of COVID-19 on school education and the road to recovery. KGMP.
Retrieved from https://home kpmg/in/en/home/insights/2021/10/nep-covid-19-school-education-
assessments.html 6-11-2021

Banchariya, S. (2021, August 30). States boards undecided on CBSE’s two-board exams policy in 2022. The
Indian Express. www.indianexpress.com. Retrieved on 5-4-2021

Islam, N. (2021). Online teaching- learning: a tool for continuing education. university news, 59(43).

Kund, P. & Sonawane,S. (2020) Impact of COVID-19 on School Education in India: What are the Budgetary
Implications? Policy brief. =~ DOI:10.13140/RG.2.2.24088.01283 on 9-11-2021

Khandelwal, K. (2021, May 10). Covid-19 and the Year-long Internet Restrictions in Jammu & Kashmir. The
London school of economics and political science. Retrieved on 18-12-2021 https://blogs.Ise.ac.uk/southasia/

K. Alharthi. (2016). Evaluating The Awareness And Perceptions Of English Teachers In Using E-Learning Tools
For Teaching In Saudi High Schools. British Journal of English Linguistics , 4(5), 16-34. Retrieved on 6-4-2021.
Selvam, SK. (2016). Awareness of Online Learning Among Post Graduate Students: A Study. Issues and Ideas in
Education 4(2), 151-162. Retrieved on 5-5-2021

Khan, M.A.; Vivek; Nabi, M.K.; Khojah, M.; Tahir, M.(2021). Students” Perception towards E-Learning during
COVID-19 Pandemic in India: An Empirical Study. Sustainability 13(1), 57. Retrieved from
https://dx.doi.org/10.3390/ sul3010057 MDPI  11-7-2021

Pandey, D., Ogunmola, G. A., Enbeyle, W., Abdullahi, M., Pandey, B. K., & Pramanik, S. (2021). COVID-19: A
Framework for Effective Delivering of Online Classes During Lockdown. Human Arenas, 1-15.  Retrieved from
https://doi.org/10.1007/s42087-021-00196-0  on 11-11-2021

Zalat, M.M., Hamed, M.S,, Bolbol, S.A., (2021). The experiences, challenges, and acceptance of e-learning as a tool
for teaching during the COVID-19 pandemic among university medical staff. PLoS ONE 16(3). Retrieved from
10.1371/journal.pone.0248758 on 11-11-2021

Yacob et al. (2012). Student Awareness Towards E-Learning In Education. Procedia - Social and Behavioral Sciences
67, 93 - 101. Retrieved from https://doi.org/10.1016/j.sbspro.2012.11.310 on 5-5-2021

Gregory, S., Bannister-Tyrrell, M. (2017). Digital learner presence and online teaching tools: higher cognitive
requirements of online learners for effective learning. RPTEL 12 (18). Retrieved  from
https://doi.org/10.1186/s41039-017-0059-3 on 6-4-2021.

Mpungose, C.B. Emergent transition from face-to-face to online learning in a South African University in the
context of the Coronavirus pandemic. Humanit Soc Sci Commun7,113 (2020). Retrieved from
https://doi.org/10.1057/s41599-020-00603-x ~ on 11-7-2021

Priya,V., Sansaka, K., & Charan,S. L. (2020). Awareness On Digital Educational Tools For Virtual Teaching And
Interactive Learning - A Questionnaire Survey. European Journal of Molecular & Clinical Medicine, 7(1), 764-771.
Retrieved on 5-4-2021

Jayadevi. A. P. (2020)"Cognitive And Emotive Aspects Of Learning Population Education Among Students In
Chennai", International Journal of Research -GRANTHAALAYAH, 8 (2 retrieved from
https://doi.org/10.29121/granthaalayah.v8.i2.2020.206 on 6-4-2021

Paul N., Albert Arthur Qua-E. , Brandford. B., Valentina A., (2017). The Awareness and Use of Electronic
Learning Platforms: A Case of a Developing Country. World Journal of Computer Application and Technology, 5(2),
13 - 23. Retrieved from DOI: 10.13189/wjcat.2017.050201 on 5-5-2021

44704



http://www.indianexpress.com/
http://dx.doi.org/10.13140/RG.2.2.24088.01283
https://blogs.lse.ac.uk/southasia/
https://doi.org/10.1007/s42087-021-00196-0
https://doi.org/10.1371/journal.pone.0248758
https://doi.org/10.1016/j.sbspro.2012.11.310
https://doi.org/10.1186/s41039-017-0059-3
https://doi.org/10.1057/s41599-020-00603-x
https://doi.org/10.29121/granthaalayah.v8.i2.2020.206

Indian Journal of Natural Sciences

Vol.13 / Issue 73 / August / 2022

-

International Bimonthly (Print)

Reecha Jrall and Kiran

www.tnsroindia.org.in ©1IJONS

ISSN: 0976 — 0997

17. Menon, S. (2020, November 18), Education in India needs an overhaul retrieved from https://idronline.org/state-

of-school on 5-4-2021

Table 1 depicting frequency and accessibility to different online tools
- 1
Platforms G- meet What's app You tube Google G mail Zoom Instagram Microsoft
classroom
Frequenc | 5o, 49% 10.2% 2% 24.5% 2% 2%
y to used
Accessible
and easy 8.2% 40.8% 42.9% - 8.2% - -
to use
Table 2. Awareness of e-platform for learning before lockdown period
E - Platforms G-Meet Google You tube Mails What's app
classroom
Lack of 79.6% 74.5 63.8 - -
awareness
awareness 20.4 25.5 36.2% 100% 100%
Table 3. showing Awareness and extent of usage of E-learning platform for learning purpose after lockdown
E- LEARNING PLATFORMS
FOCUSED AREA OF E-TOOL FOR G- Google You What's
LEARNING OPTIONS meet classroom tube app
Directly 18.4% 37% 23.9% 85.1%
Knowledge of joining classes online Through link/+ 81.6% 3% 76.1% 14.9%
button
Knowledge of Yes 65.3% 78.7% 61.7% 2%
accessing online platform via mail id No 34.7% 21.3% 38.3% 98%
Yes 58.3% 23.4% 77.1% 81.3%
Knowledge of content presentation Not sure 41.7%
No 76.6% 22.9% 18.7%
Acquaintance with the operational specificity Yes 77.6% 53.2% 77.1% 86.6%
of the e-learning platform No 22.4% 46.8% 22.9% 13.4%
Table 4. Comparison of awareness and usage of online tools by students after and before lockdown period
TOOLS G-meet Google classroom You tube What's app
LO]ZFifggEVN 20.4% 25.5% 36.2% 100%
AWARENESS AND
USAGE AFTER
LOCKDOWN 70.7% 54.58% 73% 87.75%
PERIOD
DIFFERENCE 50.3% 29.08% 36.8% 12.25
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Figure 1. Showing the impact of COVID 19 on education system
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ABSTRACT

Among the various natural phenomenon exhibited by organisms, bioluminescence is most notable.
Bacterial bioluminescence is caused due to the reaction of luciferin molecules with oxygen. The
production of living light by bacteria has been widely used as a tool for detection of pollutants. In the
present study, Vibrio owensii and Vibrio hyugaensis isolated from Thoothukudi coast were used to detect
inorganic and organic pollutants namely copper, lead, chromium, detergent and pesticide. The various
pollutants were exposed to the bacteria and the results were noted for about 150 min. Photographs of the
cultures were taken at a time interval of 30 min and transferred to the Batch Macro Measure of Image]
software that gave the intensity of luminescence in terms of Measuresd Light Units (MLU). Though the
luminescence exhibited by the bacteria reached its peak in 150 min without the addition of pollutants, it
was noted that the luminescence decreased drastically on the exposure of pollutants. This proved that
bioluminescent bacteria can be used as a biosensor for rapid detection of environmental pollutants.

Keywords: V. owensii, V. hyugaensis, biosensor, bioluminescence, environmental pollutants.

INTRODUCTION

Bioluminescence is a natural phenomenon of production of light by living organisms that involves chemical
reactions. The purpose of producing bioluminescence varies from organism to organism, generally as a defense
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mechanism, predation, mating, etc. [1] Bioluminescent bacteria are commonly found in ocean water, there they
generally prevail in the digestive tracts of marine fishes, persist as parasites in crustaceans and insects or as light
organ symbionts in teleost fishes and squids[2]. The major organisms capable of exhibiting bioluminescence
comprises of four bacterial genera: Vibrio, Photo bacterium, Shewanella and Photorhabdus[3]. Among these, the members
of Vibrionaceae are well documented for understanding the underlying mechanism of bacterial bioluminescence [4].
Luminescent bacteria are unique among bioluminescent organisms. Their bioluminescence intensity is an indicator
of their metabolic activity, which can directly reflect the influence of environmental factors on cell viability.
Moreover, the whole bioluminescence process is totally gene encoded without the addition of extra substrates. As a
result, bacterial bioluminescence has been a powerful tool for whole-cell biosensors and bio-reporters in bioanalysis
of environmental pollutants [5]. Bioengineering of the genes which are responsible for bioluminescence also have
potential environmental applications [6]. There is a major risk and threat to public health due to an increase in
pollutants. Hence there is an urgent need to monitor toxic pollutants in the environment. The following study shows
a rapid and versatile technique to detect such toxins in the surrounding using bioluminescent bacteria isolated from
Thoothukudi coast.

MATERIALS AND METHODS

Collection of samples

The marine water samples were collected from Thoothukudi coast, Tamil Nadu, India. Sampling was done by taking
proper aseptic measures and stored at 4°C for further use. The samples were processed for isolation of marine
luminescent bacteria.

Preparation of Luminescent Agar

For isolation purpose, optimization of media for luminescent bacterial growth is a very important parameter. A
modified luminescent agar (LA) [7] was used in this study. The composition of Luminescent agar is as follows: 8g of
dehydrated nutrient broth, 30g of Sodium chloride, 5g of Calcium carbonate, 15g of bacteriological agar and 10 ml of
Glycerol in I litre of distilled water. The same composition except agar was used to prepare Luminescent broth (LB).
The media was autoclaved at 121°C for 15 minutes.

Isolation and Identification of Bioluminescent Bacteria

The collected marine water samples were added to the LA medium through pour plate method and incubated at
about 20°C for 24 hrs. Luminescent colonies were identified by observing the plates in a dark room. Two glowing
colonies (LUMO1 & LUMO02) were randomly picked up specifically and re-streaked onto LA plates and incubated
again at 20°C for 24 hours. They were further purified by sub-culturing in luminescent agar plates following
standard bacterial isolation by repeated streaking on luminescent agar and stored in the refrigerator for further use.
The isolated colonies were identified by 16s rRNA sequencing.

Reagents and Materials

For the detection of pollutants by the bioluminescent bacteria, three heavy metals namely copper sulphate,
potassium dichromate and lead nitrate were used along with a detergent and an organic pesticide (liquid form). All
the heavy metal solutions and the detergent were prepared in 1g/litre concentration. The detergent used in the
experiment consists of 40% sodium carbonate, 7% alkyl benzene sulphonate, 10% alkyl sulphate and 1% of cellulose
enzyme. Organic pesticide was purchased from a local store which contained 2.5% of Pyrethrin. All aqueous
solutions were prepared using deionizer water unless otherwise stated.

Culturing conditions

The biosensing capability of the bacteria against the pollutants was analyzed using two methods namely the broth
method and plate culture method. For solid plates, a colony of the bacteria was selected using a sterile wooden stick
and streaked across the plate. For liquid culture, a loopful of bacteria was inoculated in a 5ml LB medium in a test
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tube. Subsequent liquid cultures were inoculated directly from this stock, 0.5ml to each 50ml conical flasks. Cultures
were aerated continuously by shaking at 150rpm and kept at room temperature for a minimum period of 12 hours to
reach peak luminescence [8].

Addition of Pollutants

0.5ml of all the five samples (heavy metals, detergent and pesticide) was added separately into each of the conical
flasks containing 50ml of the inoculated broth culture. For the plate cultures, contaminants were sprayed in
standardized quantities of 135ul per spray, twice (135x2=270 ul) to each of the agar plates inoculated with the
bacteria.

Measurement of Luminescence

Bacterial bioluminescence is usually measured using an instrument called Illuminometer, which is often time
consuming. An alternative and more convenient method is using the open source software Image to measure the
intensity of light in MLU (Measured Light Units). The luminescence intensity (in light units) was determined in a
series of photos taken over time. A digital camera was stationed inside a self-made lightproof box. Above the camera,
openings were carved out in boards to hold either the flasks or Petri dishes so that the distance from the bottom of
them to the camera lens was fixed. Pictures were taken with a constant setting and exposure time of 30 seconds. The
pictures were then transferred to the Image Batch Measure Macro to obtain a mean value of light reading. The results
were transferred to Microsoft Excel, analyzed and presented numerically as MLU. To determine whether the cells
were affected by the contaminant treatment, their light output was compared with the light output of the control
cells. The time taken between removing the flasks from the shaker and taking the pictures was maintained constant
for all liquid samples. The final results of the Measured Light Units (MLU) were calculated by taking the average of
three separate trials[8].

RESULTS AND DISCUSSION

Identification of the Bioluminescent Bacteria
The 16s rRNA sequencing results confirmed that LUMO1 was Vibrio owensii and LUMO02 was Vibrio hyugaensis. (Fig.1)

Detection of Pollutants

The control maintained for broth and plate culture showed gradual increase in bioluminescence for about 90 min and
then slowly decreased, whereas the addition of pollutants showed a sudden decrease in the luminescence properties
of the bacteria (Fig.3 & 4). The luminescence of both the bacterial cultures was predominantly affected by chromium
since the Measured Light Units (MLU) decreased about 86-84% within 90 min. The exposure of copper, lead and
detergent on the cultures also decreased the bioluminescence below 15 MLU in 120 min (Table 1 & 2). The organic
pesticide had very little effect on the bioluminescence property of both the cultures. It was noted that Vibrio owensii
exhibited better luminescence when compared to Vibrio hyugaensis on the addition of pesticide (Fig.2).

The detection of pollutants by bioluminescent bacteria is non-specific. Hence this method can be used to detect un-
anticipated toxins in the environment. Bioluminescent Vibrio species have proved to be excellent microbes for the
discernment of environmental pollutants. Vibrio campbellii isolated from sea urchin has also been used as a biosensor
for the detection of hexavalent chromium compounds in water [9]. Acute toxicity assessment on the basis of acute
bioluminescence inhibition assay using the marine bacterium Vibrio fischeri is also being done[10]. The suitable
ranges of environmental factors, including pH value, organic matter, turbidity, hardness, and dissolved oxygen of
water samples were evaluated for the toxicity testing of bioluminescent bacteria. Bioluminescent bacteria tests are on
average, enough sensitive to detect compounds that can be toxic to humans and to the whole environment.
Bioluminescent assays are better choice when compared to the features of other assays due to the sensitivity, ease of
use, rapidity, flexibility and low costs of the bioluminescent bacteria test systems [11].
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CONCLUSION

Bioluminescence assay is a resourceful method for the rapid detection of toxic substances to analyze environmental
pollutants. Vibrio owensii and Vibrio hyugaensis are proved to be potential microbes for sensing pollutants in the
environment. Measurement of light intensity using Image software has also led to an appropriate methodology and
time-saving detection of toxins.
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Table 1: Intensity of luminescence (MLU) exhibited by Vibrio owensii on pollutants exposure

Time after a.d dition of Control Copper Lead | Chromium | Detergent | Pesticide
Contaminants
0 min (Start) 142.964 141.411 151.76 170.401 147.027 172.53
30 min 149.996 129.695 | 144.538 64.019 123.202 134.352
60 min 172.743 113.332 | 134.085 50.504 87.001 137.542
90 min 174.722 64.906 130.666 26.781 65.161 128.959
120 min 146.527 56.464 67.089 7.902 46.749 112.854
150 min 145.065 20.077 57.765 6.527 45.887 90.668
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Plate culture
Time after a'd dition of Control Copper Lead Chromium | Detergent | Pesticide
Contaminants
0 min (Start) 50.565 95.375 76.487 67.998 82.712 84.374
30 min 84.068 90.574 73.263 64.566 80.912 81.498
60 min 87.204 89.73 41.805 25.62 55.628 76.494
90 min 100.106 46.397 34.844 9.932 43.353 74.796
120 min 77.131 11.707 8.369 8.946 26.826 28.793
150 min 48.38 11.655 8.243 7.719 7.147 17.442

Table 2: Intensity of luminescence (MLU) exhibited by Vibrio hyugaensis on pollutants exposure

Broth culture
Time after addition of Control Copper Lead Chromium | Detergent | Pesticide
Contaminants
0 min (Start) 133.925 101.74 169.355 132.024 135.162 169.212
30 min 132.117 48.322 57.183 49.118 87.02 148.995
60 min 170.065 43.002 39.331 18.157 38.472 122.085
90 min 169.94 36.316 23.093 15.036 36.964 70.661
120 min 104.619 17.233 12.229 11.211 26.4 62.074
150 min 101.621 8.081 8.988 8.384 8.071 16.184
Plate culture
Time after addition of | Control Copper Lead Chromium | Detergent | Pesticide
Contaminants
0 min (Start) 58.541 69.777 53.244 69.385 71.684 57.084
30 min 71.745 60.321 49.564 49.8 39.674 54.642
60 min 73.498 59.345 47.303 47.534 32.576 48.864
90 min 67.505 51.637 41.825 12.181 30.288 43.952
120 min 62.483 8.545 11.349 11.771 23.873 9.86
150 min 59.01 7.619 8.804 7.39 10.694 4.957

LUNMO1

LUMO2

In day light

In darkness

Fig.1: Bioluminescent V. owensii and V. hyugaensis cultures
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Fig. 2: Luminescence of V. owensii and V. hyugaensis on addition of pollutants
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Fig. 4: Intensity (MLU) exhibited by Vibrio hyugaensis on addition of pollutants
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ABSTRACT

In the ongoing environment of expanding medical care costs, pharmaco economics is turning out to be
progressively significant, however information about pharmaco economic strategies is restricted among
most clinicians. This article gives a prologue to, and outline of, normal strategies utilized in pharmaco
economic demonstrating: choice analysis, Markov displaying, limiting and vulnerability investigations
by means of Mont Carlo reenactment. Establishment of a proper Economic modeling is still a hectic task
and especially in the field of Healthcare Assessment this is still in the early stages and as far as the review
is compared the article here sheds light on the all possible methods possible for the adoption in
pharmacoeconomic and their outcomes

Keywords: Pharmacoeconomics; Economic Modelling; Healthcare Assessment; Markov dispalying

INTRODUCTION

pharmacoeconomic model joins pharmacological and additionally illness the board methods, proof based clinical
results, patient endurance information as well as personal satisfaction (utility) information, epidemiological
information, and expenses in an objective, quantifiable way. Proof based medication can be connected to the nearby
climate utilizing pharmacoeconomic models. They require locally significant asset utilization and cost information so
monetary results (like restorative endlessly cost viability) are current and important. Choice scientific models are
valuable for intense affliction episodes since they portray a succession of chance occasions and choices over the
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course of time. Epidemiological models consolidate clinical preliminary information with observational information
to anticipate the adequacy of chance administration systems like inoculation and antihypertensive prescription. To
conjecture the adequacy of hazard the executives intercessions like immunization and antihypertensive treatment,
epidemiological models join clinical preliminary information with observational information. Models are much of
the time the main choice to accumulate exact data on the clinical, monetary, and humanistic aftereffects of ailment
the executives regimens since they are quick, versatile, and by and large reasonable. They can, nonetheless, be
jumbled and inclined to predisposition and confusion in the event that not took care of with alert. Both the examiner
and the client should remember that lack of definition isn't equivalent to significance. Clinical preliminaries (or meta-
investigations of clinical preliminaries) give the most elevated level of proof on a medication's viability, yet they
seldom give understanding into its planned adequacy and cost-viability [1].Clinical preliminaries are much of the
time directed on exceptionally encircled populaces in firmly controlled concentrate on conditions, are in many cases
short in length (as long as 5 years), and don't consider contending mortality and grimness from conditions not of
interest, so there is much of the time a huge hole among adequacy and viability/cost-adequacy. Moreover,
notwithstanding the way that cost-viability is a basic variable of pharmacological attainability, clinical preliminaries
seldom inspect costs. Issues connecting with medical services costs might be all the more straightforwardly pertinent
to medical care policymakers and agents than to clinicians, yet in the ongoing environment of taking off medical
services costs, all wellbeing experts ought to be answerable for guaranteeing proper medical services spending [2].

Decision Analyses

Choice examination is a procedure for measuring and looking at different wellbeing medicines, like pharmacological
treatment, as far as their normal wellbeing impacts or potentially costs, to direct clinical practice and wellbeing
strategy. It's particularly gainful in cases where the equilibrium of expected advantages, dangers, and expenses
related with different wellbeing measures is unclear. A choice examination tree, which makes sense of and evaluates
the impacts of at least two opportunities for a choice to be taken, is a typical portrayal of choice investigation [3].The
following easiest coordinated diagram is choice trees, which are among the first and generally usually utilized. The
supposition that will be that total probabilities are significant and generally used. They're only straight-forward
coordinated diagrams with no recursion. While choice trees are by and large a proper technique for pursuing a
decision, they might be carried out as PC models in an assortment of consistently utilized programming
programmers.(TreeAgeTM, winDMTM)Straightforward choice trees exemplify the focal para-done by means of
awareness examinations, which is many times the second worldview of choice investigation. All choice orders,
specifically, can be isolated down into three essential classes: I the choice hub, a conventional portrayal of the
moment when a chief should pick between contending procedures; (ii) the choice methodology, a particular system
set or program of activities or occasions that follow a choice (in basic choice trees, this is joined); (iii) the choice
technique, a particular technique set or program of activities or occasions that follow a choice (in straightforward
choice trees, this is fused) [4]. Straightforward choice trees exemplify the focal para-done through responsiveness
examinations, commonly second worldview of choice examination. In particular, all choices order. may be stalled
into three extensively characterized parts: (I) the choice hub, the conventional portrayal existing apart from
everything else in time when a chief settles on a decision between contending strategies; (ii) the choice procedure, a
particular technique set or program of activities or occasions ensuing to a choice (in straightforward choice trees, this
is incorporate-choice issue implies openness to gambles as a progression of chance hubs or potentially Boolean hubs
occasions over the long run, continuous openings or circumstances addressing the subsequent explicit occasions
where the particular timing of an occasion is viewed as resulting to pursuing a given vital decision)(iii) the result
hubs, the terminal parts of the tree that address the worth of the results of the technique. There is no choice assuming
there are no qualities relegated to the results. In medical care innovation evaluation, the result hub as a rule
addresses future (LE), cost, QALYs or quality-changed future (QALE). There can be no choice assuming the results
have no qualities joined to them. The result hub in a medical services innovation assessment normally demonstrates
future (LE), cost, or QALYs (quality-changed future) (QALE). The normal worth of a choice tree has generally been
figured by 'averaging out' or 'folding back' the tree's limbs. Basic trees can be assessed stochastically by sending
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single people down various branches. The way likelihood to the element's terminal hub duplicated by the worth of
the terminal hub approaches the substance's normal worth. Every technique's worth is equivalent to the absolute of
its singular worth. Whenever basic trees are utilized, one accepts that the populace being analyzed can be displayed
in the total and that the total populace comes mirror similar extent of individuals in the populace being examined.
Assuming a choice tree is being applied to an individual clinical decision, the as-sumption is that total probabilities
are pertinent to the person. A limited time span, or time-hori-zon, portraying the timeframe over which the results of
the choice are played out is additionally ordinarily accepted and is the period over which all results are amassed [5]

Markov Modelling

Markov models are to some extent cyclic coordinated networks developed by Andrei Markov. They're particularly
successful when a decision issue implies long haul openness to perils or events, proceeding with openings, or
conditions where the exact timing of an occasion is crucial or equivocal, or where determining the order of occasions
is expected for face legitimacy. It is substantially more natural, for instance, to believe that an individual's disease
risk changes after some time as they smoke more. In medical services, most of Markov models are semi-Markov state
change models. In semi-Markov models, state advances might be allowed to change or be time-variation, and state
advances should typically be addressed mathematically through Markov Chains, where state changes are steady
across time and can be tackled scientifically [6]. Semi-Markov models have three crucial presumptions: state, time,
and memory. Patients must be in one of a set number of wellbeing states known as Markov states. If you had any
desire to research diabetes mellitus utilizing this strategy, you could display the wellbeing states 'well,' 'pre-diabetic,’
'diabetic without insulin,' 'diabetic with insulin,' or 'dead." Simulated companions or people can't monitor their
affliction or wellbeing accounts. All of this data should be joined into the model's system. Each conceivable wellbeing
state and progress of interest should be demonstrated expressly. It isn't admissible to have at least two wellbeing
states simultaneously. The amount and sorts of wellbeing states you can look not entirely set in stone by the
significance of your concern and the data accessible to portray it. Every change of the two arrangements of ailment
states portraying the infection should be depicted unequivocally assuming an individual has two sicknesses. The
two cases should be expressly addressed assuming it is imagined that a patient treated for stroke with a thrombolytic
specialist has an alternate impending gamble of mortality than one treated with angioplasty. In view of the unitary
state necessity, suppositions in regards to which wellbeing states are of interest should be streamlined, generally the
model's intricacy might become unmanageable. Markov models are basically discrete-time models, however
constant time adaptations can be created also. This implies that time is partitioned into discrete spans, which are
known as Markov cycles. The patient might change starting with one condition then onto the next toward the finish
of each cycle. A to some degree cyclic coordinated chart can be utilized to portray this. The admissible advances
toward the finish of a given Markov cycle are addressed by the curves or edges interfacing two states. Recursive
circular segments represent a patient getting back to their present status, which is equivalent to staying solid.
Individuals, either as people in a Monte Carlo reproduction or as parts of an accomplice in an associate recreation,
can make each change in turn [7].

The most limited clinically critical time stretch is picked as the length of a Markov cycle. For instance, a model
concentrating on the impacts of thrombolytic treatment for an intense stroke would pick a cycle time of a year,
though a model inspecting the impacts of thrombolytic treatment for an intense stroke could pick a process duration
of months [8]. Absence of memory is a fundamental Markova presumption and imperative. Just the dissemination of
elements at timen + 1 is utilized to gauge the appropriation of substances in every future stage. There is no
requirement for data to be held in memory. All intriguing events are addressed as changes starting with one state
then onto the next. During a solitary cycle, the net probability of progressing starting with one state then onto the
next.

Discounting
All health and cost measures are referred to the baseline time in pharmacoeconomic modeling, and future life/health
and cost measures are discounted by convention. Discounting is done because the worth of life, health, and money
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in the future is lower than it is now (even after accounting for inflation). This reflects human nature's desire for
instant gratification, or at the very least, as soon as feasible. Discount rates vary, although they are typically between
3% and 5% every year [9].

Uncertainty Analyses

Since pharmacoeconomic displaying depends on theory, it's important that vulnerability be shown in the outcomes.
Without a doubt, the 95% certainty stretch that encompasses most assessments represents that showing vulnerability
in clinical and applied research is so significant. Since models depend on numerous information inputs, they are
touchy to vulnerability, and as the quantity of data sources and demonstrating stages develops, so does the
vulnerability in yields. Moreover, as a rule, suspicions should be made, which adds to the degree of vulnerability.
Monte Carlo reproduction is an approach to running rehashed reenactments of a model, each time utilizing tests
from the model's bits of feedbacks' expressed vulnerability ranges (instead of point gauges). Likelihood
disseminations are regularly used to communicate these vulnerability areas. The scope of potential qualities for a
boundary, as well as the opportunity of each worth occurring, are portrayed by likelihood conveyances. 'Gamma,'
‘uniform," 'ordinary,' and 'three-sided' are instances of normal likelihood disseminations Input conveyances are
likelihood appropriations that connect with information inputs for a model. Monte Carlo reenactment produces
many results from which likelihood conveyances can be determined in light of the fact that it includes various
recreations. These are normally alluded to as result circulations. In a Monte Carlo reproduction with a short number
of emphases, the result dissemination isn't obviously characterized. The result appropriation, then again, turns out to
be more characterized and steady as more emphases are led. Assembly is the term for this cycle. In Monte Carlo
reenactment, an adequate number of emphases should be finished for a result dispersion to merge. Examining the
uncertainty around decisions us- ing these models and determining internal validity is done through sensitivity
analyses, typically second order [10].

CONCLUSION

Pharmacoeconomics indeed plays a pivotal role in decision making process in expenditure of Healthcare Process and
Pharmacoeconomic modeling aims in addressing the issues pertaining to effective estimation of the allocated
resources and arrive at the crucial decision making process these methods gives an alternative ideas and the choice
of the best method involved in the decision making process.
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ABSTRACT

The basic notion of security has remained a dynamic concept in International Relations. It has been
considered as a contested concept as it continues to evolve both in terms of theory and practice. Security
as a concept is not new in the domain of Social Sciences. In fact, it has been one of the major determinants
of our international system. These phenomena compelled the world leaders to think about Security from
a different perspective. According to the report, there are two types of threat: first that is mainly confined
to a particular region culturally, economically and geographically. It includes threats to economic
security, food security and health security. South Asian region is diverse in nature. That is why COVID
19 has a devastating impact on the food security of South Asia especially for the people working in the
informal sector.

Keywords: phenomena, food security, Asian, COVID

INTRODUCTION

The basic notion of security has remained a dynamic concept in International Relations. It has been considered as a
contested concept as it continues to evolve both in terms of theory and practice. Etymologically, the term security is
derived from the Latin word secures which connotes ‘liberty from any kind of threats” (Mesjasz, 2004). Security, in
general, means safety from and protection against damage. According to Wolfers “security, in an objective sense,
measures the absence of threats to acquired values, in a subjective sense, the absence of fear that such values will be
attacked” (Wolfers, 1962).In international relations, Security has been understood something related to safety from
and protection against military threat for ages. However, we can claim that in the present COVID 19, the meaning of
security is not limited to its traditional concept only. Today, in the COVID 19 world, the non-traditional security
threat holds much more importance where contagion is capable of the death of many people across borders. And no
country whether developed or developing is immune to it.

The first section of the paper discusses the concept of security in international relations from both traditional and
non-traditional aspects by elaborating on the similarities and differences of “threat”. In the second section, the paper
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analyses how the components of human security are directly affected by this pandemic. Further, I discuss one of the
most essential components of Human Security, that is, Food Security which was severely affected during the
pandemic. In the third section, the paper will detail the steps that need to be taken in order to ensure food security.

Security as a dynamic concept

Security is a core value of human existence. The Oxford Dictionary defines Security as “to be secure is to be
untroubled by danger or fear.” (Concise Oxford Dictionary, 1990). Security as a concept is not new in the domain of
Social Sciences. In fact, it has been one of the major determinants of our international system. In the study of
international relations, security can be situated within three major frameworks, namely national security,
international security, and human security. “National Security’ means the safety of the citizens of a nation from
foreign attack. The UN Chronicle defines “National Security as the ability of a state to cater for the protection and
defence of its citizenry” (UN Chronicle online). International Security which is also called as ‘Global Security” means
those measures taken by the nations and international organization which are required for the mutual survival.
Barry Buzan defines international security or the global security as “more than a study of threats, but also a study of
which threats that can be tolerated and which require immediate action” (Buzan, 2000). These two approaches, that
is, national and international security are state-centric. The idea of Human Security, however, is different from the
notions of national and global security. It gives primacy to the interests of the individuals or the community over
that of the Nation States. That is why it is called “human-centric.”

Concept of Human Security

Human Security is relatively a new concept arising in the 20tcentury.During the Cold War period particularly,
security was perceived largely in terms military power. After the Cold War, the nature of security has changed its
meaning from a traditional notion to a non-traditional notion with the prevalence of trans-national terrorism, human
rights violations, deadly diseases, poverty, hunger, natural disasters etc. These phenomena compelled the world
leaders to think about Security from a different perspective.

In this respect, Human Security as a different aspect of Security became the subject of a policy and academic debate
in early 1990s which concerned itself to the individual-centric issues. In common parlance, the term Human Security
means anything which affects the security of individual and their existence can be treated under the concept of
Human Security. The first systematic definition of Human Security came in 1994 by the United Nations Development
Programme (UNDDP) in its Human Development Report (HDR). The UNDP Report defines Human Security from
two aspects. According to the report, “Human Security means, first, safety from such chronic threats as hunger
disease and repression. And second, it means protection from sudden and hurtful disruptions in the patterns of daily
life- whether in homes, in jobs or in communities” (UNDP, 1994). Thus, it describes Human Security as “freedom
from fear” and “freedom from want.” Consequently, the HDR listed seven essential dimensions of Human Security:
Economic Security, Food Security, Health Security, Environmental Security, Personal Security, Community Security,
and Political Security.

According to the report, there are two types of threat: first that is mainly confined to a particular region culturally,
economically and geographically. It includes threats to economic security, food security and health security. A
second type of threat is universal in nature and scope and each region gets impacted by this irrespective of national
boundaries. Threats caused by issues such as like drug trafficking, deadly diseases, international migration,
environmental decay and so on fall into this second kind. Thus, UNDP considers Human Security within a wider
scope and horizon which cannot be tackled merely through traditional solutions linked to war and peace
negotiations. Therefore, in order to solve the problem of a wide range of threats, the cooperation and combined
efforts of different stakeholders such as people, government, civil society, private institutions, and international
organisation is required. Today the world is facing the most severe of all the non-security threats: the Coronavirus
Pandemic. According to World Health Organisation, “a pandemic is the worldwide spread of a new disease” (WHO,
2010). Coronavirus was declared a pandemic by the WHO on 11t March, 2020. COVID 19 which emerged in the
Chinese province of Wuhan, soon spread to other parts of the world and killed numbers of people. Apart from

44720




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997
Aditi Priya

economic challenges faced by nations that were severely affected, the spread of the virus also exposed the inherent
weaknesses in the healthcare systems of the world. WHO in 2011 through its International Health Regulations
Review had already alerted the world by their statement that “the world is ill-prepared to respond to a severe
influenza pandemic or any other similarly global, sustained and threatening public health emergency” (Cohen,
2011). The statements made by the WHO proved to be right after nine years and the world is now facing the greatest
challenge on humanity. Already 215 countries have been affected by this deadly virus and the South Asian region is
not immune to it either. In the South Asian region, Nepal was the first country to report a confirmed case of COVID
19 on 23 January 2020 when a person who had returned from China became positive for Coronavirus. By July,
every South Asian country had at least one confirmed case of Coronavirus. The most infected people in the South
Asian region are from India, Pakistan and Bangladesh. Although most of the countries took preventive measures and
implemented lockdown in their respective regions yet it has impacted each and every component of human security.
In the next section, the paper discusses about the impact of COVID upon food and health security of the South Asian
Nations.

Implication of COVID 190n the Food Security in South Asia

Food Security has emerged as an important aspect of Security Studies. Food is the basic necessity of life without
which a person cannot lead a healthy life. That is why, it is considered a universal human right. People having
without secure access to food cannot contribute towards the positive development of society and economy. As
Wiggings and Slater remarks “Food Security is the cornerstone of human existence and without it other securities are
undermined” (Wiggings and Slater, 2012).Food Security means “that all people at all times have physical & economic
access to adequate amounts of nutritious, safe, and culturally appropriate foods, which are produced in an
environmentally sustainable and socially just manner, and that people are able to make informed decisions about
their food choices” (Staff, 2015). Here all people mean even the most vulnerable section should get adequate food in
all times in order to live a healthy life.

Food Security as a concept of debate amongst the policy makers and academicians has evolved in the last few
decades. The basic issue of debate has been what constitutes food security and how it can be ensured at the global,
regional, and individual levels. Food Security as a concept has been defined variously by different thinkers. There
have also been different approaches to tackle the problem of hunger and food insecurity. When seen in detail, food
security is the combination of three elements: food availability, food access and food utilization. Food availability
means availability of food in a consistent manner. Food access means acquiring adequate quantity of food
consistently through purchase or other means. and thirdly, food utilization refers to the fact that the food that has
been consumed should provide nutritional value.

However, ensuring all the above three elements of food security for the population of a region like South Asia is not
an easy task. The South Asian region constitutes 1.891 billion people that make up for one-fourth of the world’s
population. The size of the population varies from country to country, India being the largest populated country and
Maldives one of the least populated countries. South Asian countries have been the worst affected regions in matters
of food security. The World Bank describes that “a large majority of the poor and the food-insecure people live in
this part of the world” (World Bank, 1990). According to the State of Food Security and Nutrition in the World,
2019”Southern Asia is still the sub-region where the prevalence of under-nourishment is highest (in Asia), at almost
15percent” (FAO, 2019). The major reasons for such a sorry state have been rising poverty, unemployment,
industrialization, bad weather, higher food prices, and instable income amongst others. This has also been the reason
for malnutrition in children leading to world’s stunted children.

South Asian countries have been vulnerable to climate change and global warming. COVID 19 pandemic exposed
the vulnerabilities of food security in South Asia and made the situation worse. According to the UN World Food
Programme, “COVID 19 is potentially catastrophic for millions who are already hanging by a thread. It is a hammer
blow for millions more who can only eat if they can earn a wage. Lockdowns and global economic recession have
already decimated their nest eggs. It only takes one more shock- line COVID 19- to push them over the edge. We
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must collectively act now to mitigate the impact of this global catastrophe” (WFP, 2020). As noted by the WEP,
similar is the case in South Asia. The food insecure people are rising in the post pandemic period or the new normal.
The pandemic challenged all the elements of food security: food availability, accessibility of the food and food
utilisation. Food availability has been severely impacted in south Asia due to lockdown, disruption of transportation,
business closures and collapse of global markets due to COVID 19. It is also noted that “a range of informal and
small and medium scale businesses constitute the great majority of the food system- providing production,
processing, marketing, and food services, including street food vendors and restaurants. Their inability to operate
will affect food access through major population centres.” (Howard and Simons, 2020).

The availability of the food has been severely impacted due to disrupted transportation system as the produce of the
farmers either could not be sold or poorly paid. For instance, Rajasthan, in India is known for producing a good
watermelon crop. As with every year, watermelon produce in the months of April was ready to be transported to
other parts of India. Due to the lockdown and disruption in the transportation system, the farmers could not supply
the fruit crop to the other parts of the country. This led to a huge loss for farmers leading to poverty and ultimately
food insecurity.

Food security in some places was also impacted due to panic-buying by the affluent people. They started storing the
food items viewing it unavailability soon. This panic-buying created a crisis for other customers making the food
prices higher for those who could not store food items due to lack of money. Hoarding and other forms of
inaccessibility were commonplace. Tiensen 2020 writes: Thus, “in some places nutritious food is becoming scarce.
Among other concerns, food is being hoarded, leaving little on shelves for consumers” (Tiensen, 2020).

The accessibility of the food was also impacted due to unstable income of the people in South Asia, mostly those
working in the unorganised sectors. The people working in the unorganised sector such as weavers, handloom
workers, stall owners etc. lost their jobs due to lockdown. This was because factories were closed down. In order to
contain the spread of the virus leaving the people unemployed, and hungry. According to a leading newspaper of
Bangladesh Daily Star, “more than 10 million people who work in the informal sector have lost their livelihoods in
Bangladesh due to the Coronavirus outbreak” (Daily Star, 2020).

COVID 19 situation has also impacted remittances. Remittances are that part of a migrant’s earnings which are sent
back home in the form of gold or cash. In South Asia, remittances constitute a major part of the economy. It accounts
for nearly 28% of Nepal's GDP and 8% of Pakistan's GDP. Even many households in South Asia depend directly
upon remittances for fulfilling their basic needs. India is the largest remittances recipient country in South Asia. It
received more than $80 billion remittances in 2019. South Asia received $140 remittances in 2019. However, it is
predicted by the World Bank that “South Asia will lose 22.1% of remittances in 2020 due to COVID 19” (World Bank,
2020). Thus, it is going to severely impact food and nutritional security of those depending upon the remittances.
Food utilisation has been impacted due to COVID 19. In South Asia, people are more concerned about two meals a
day rather nutritional food. Due to pandemic, people lost their job and could not even secure two meals a day. The
lockdown forced them to stay at home and therefore they could not meet their requirements.

What needs to be done?

Food Security has been an important aspect of human existence without which the overall development of human
being is not possible. It is a universal human right and it should be secured for every individual irrespective of their
status and class. That is why the Government should prioritise this and the problem should be tackled at all levels.

Following are some of the suggestions for ensuring food security in South Asia

First, the analysts and policymakers should engage themselves more upon the concept of food security as a
component of non-traditional security. Food security has been considered as a concept more associated with the
demand and supply chain of economics. Policy debate should consider individual as a referent object of Security.
Here, it is necessary to mention that individual and their basic requirements should be prioritised.
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Second, agriculture should be prioritised in the national budget. Also, sufficient loans with lower interest rates,
agricultural subsidies, seeds distribution, and other aiding machinery need to be distributed among the farmers.
Third, self-sufficiency which was the slogan of PM Lal Bahadur Shastri should be applied. This should be done to
avoid dependency in future. When the movements of the goods and services were disrupted due to COVID-19, the
vulnerability and dependence of South Asian nations got exposed.

Fourth, it is essential to stabilise the food system and keep the trade open locally, regionally, and globally. This way
food security can be ensured. Also, it is important to make people aware about panic buying and wasting of food.
Fifth, Sustainable economic growth is the need of hour. For these resources should be utilized in such a manner that
in case of such pandemics in the future, people are not worried. Another option could be liberalizing the trade
policy. Countries like USA have lifted themselves out of poverty due to the free trade policy. Garry Hufbauer writes
that “in fact, free trade has increased American household income by lowering costs of products, increasing wages
and making more-efficient American companies” (Hufbauer, 2008).

Sixth, Social security schemes including the food transfer programme should be launched keeping in mind the
present scenario. It can cope up the vulnerabilities of even the weaker section of the society and of those working in
the informal economy. Conditional cash transfer programme could also become beneficial. Seventh, Cooperation
amongst the regional players such as SAARC is required. In the post COVID-19 world, South Asian leaders,
academicians, civil society organisations, epistemic communities need to deepen cooperation at regional level to face
future food insecurity arising from COVID-19.

CONCLUSION

South Asian region is diverse in nature. That is why COVID 19 has a devastating impact on the food security of
South Asia especially for the people working in the informal sector. While making the policies on food security in the
post pandemic period, the nutrition of the food in terms of utilization aspect should be taken into consideration
which has been overlooked. Disruption in the global food supply chain can be avoided by lifting trade restrictions,
travel restrictions and border closures. Global cooperation should also be strengthened to secure food supply. Above
all, agriculture should be prioritised as it will reduce dependency of the nations and promote self-sufficiency.
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ABSTRACT

The influence of uncertainty principle is always considered as limitations and hurdles in all areas of

computation. In the new technique of acquiring and reconstructing a signal, the uncertainty principle
acts as an advantage for retrieving information. This can be attained using Gaussian Quaternion signal as
it minimizes uncertainty. Here we are going to discuss why and how Gaussian Quaternion signal,
Gaussian filters and Gaussian Blurs are used in signal and image processing.

Keywords: Gaussian Quaternion Signal, Uncertainty Principle, Gaussian Filters, Gaussian Blurs

INTRODUCTION

When speaking of uncertainty, there will arise a situation where we will be unable to determine the quantity’s value
with random certainty, in spite of initial constraints. We can also states that the position and its momentum are
inversely proportional to each other, that is from initial conditions the more the position of particle is determined, the
less its momentum can be predicted and its invers holds. The uncertainty principle is innately possessed in all the
systems which have its pattern to be in a form of a wave. It is usually understood as a relation between the
simultaneous distribution of a function and it’s Fourier Transform. These wave functions are represented by a series
of sinusoidal functions. It is here we need Fourier Transform, mainly in signal and image processing. When the
domain becomes a spatial domain hyper complex numbers comes in to process. These hyper complex numbers are
called Quaternion.

When quaternion is used in Fourier Transform, it is helpful in signal processing. As Quaternion Fourier Transform
(QFT) has an important character in representing the signals. It transforms a real 2D signal to quaternion-valued
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frequency domain signal. While considering image processing, an enhanced image can be drawn through filters. In
general there are two main approaches for filtering an image. The convolution of an image and kernel in the spatial
domain is the first approach and the second one is the multiplication of an image’s Fourier Transform with a filter in
the frequency domain [1]. Real world images are generated by capturing a signal and reconstructing an image based
on a specified model. Unfortunately, image uncertainty is an often neglected aspect in image processing task as it is
important information about the trustworthiness of the individual image pixels [2].

This uncertainty can be minimized by Gaussian Quaternion signal. This paper is going to discuss in detail about
Gaussian. In section 1, Quaternion Fourier Transform is on an over view. In section 2, all uncertainty principle has
been discussed. In section 3 and 4, we are going to converse about the usage of Gaussian in signal processing and
image processing respectively. In Section 5, we have the conclusion of the paper by explaining the reduction of
uncertainty.

Quaternion Fourier Transform
The knowledge of quaternion algebra is very essential for the computation of Quaternion Fourier Transform

(QFT).H = {c = ¢y + ic; +jcy + kez; ¢y, 61,60, ¢3 ER}
where, cyis Re(c)and ¢y, ¢y, czis Im(c).  (1.1)
Wherei? = j?2 = k? = —1,ij = —ji = k, jk = —kj = i, ki = —ik = j. (1.2)

From the above expression it is clear that commutative property is not true for Quaternion.

C=cy—ic —jc, —kcs (1.3)
Where (1.3) is a Quaternion Conjugate. The multiplications of two Quaternion number is as follows:
Letc=¢y +¢, (14)
where c = ic; + jc; + kcz and similarly let b = by + b, (1.5)
¢b = coby + c.b + cyb +byc+c X b (1.6)
Where c.b = —(c1b; + ¢ b, + c3b3) - Scalar product(1.7)

¢ X b =i(cyb3 —c3by) + j(c3by —c1b3) + k(c1by — c3bp) (1.8)

- Anti-symmetric cross type product.

The multiplication of quaternion and its conjugate is

cC =¢ocyg —c.c+cy(—c) +coc+cx(=c), (1.9)
lc| = vec - Modulus, (1.10)
-1 ¢ _

=g Inverse, (1.11)

Thus we had discussed briefly in Quaternion Algebra. This will be very much helpful in the evaluation of complex
valued functions. When a function corresponds to time gets resolved in to its ,basic parts corresponding to spatial
frequency then it is called Fourier transform. This can be put forth to algebra of Quaternion’s and this extension is
termed as Quaternion Fourier Transform (QFT). There are three main types in QFT which arise due to its non-
commutative property, the right-sided QFT, left-sided QFT and two-sided QFT. [3]

Definition

The Quaternion Fourier Transform of f € L'(R?,H) is the Transform f.: R? — H defined by [4]

fe(Gu6) = [T [T e 78 f (xy, xp)e /572 dixy diy (1.12)

Definition

The Inverse Quaternion Fourier Transform fc_l of f € LY(R% H)and f, € L' (R?, H) is defined as follows
-1 <) <) : -~ .

fux)=f fo= (2,1!)2 f_oo f_oo el f(&,&,)el2%2 dg, d¢, (1.13)
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Definition

The left-sided Quaternion Fourier Transform of f € L'(R?, H) is the Transform f.: R* — H defined by [5]
fi€&) = [T [ e Gt exd f(xy, xp) dxydx, (1.14)
Definition

The right-sided Quaternion Fourier Transform of f € L'(R?, H) is the Transform f.: R — H defined by [6]
frCu &) = [ [T f(x,xp)e Emiterd dy, dx, (1.15)

We use the integral representation to express the convolutions.

Definition

The convolution off € L*(R?,H) and g € L?(R?, H), denoted by f * g, is defined by

(f *9) (@) = [o fONg(x — y)dy.

Comparison of Convolution theorem of the QFT and Classical Fourier Transform for f, g € L*(R?, H). [7]
The following theorem is used for solving the heat equation in Quaternion algebra

Theorem
Ife L?(R?, H) and g € L*(R? H)f.g € L*(R? R) thenfc_l[fcffcg](X) = (fox @)+ (fi g9 (x) + (o * @) (—x1,x2) +
(kf3 * g)(—x1,x3).

Corollary
Iff € L*(R?,H) and g € I?(R? H)&f.g € L>(R?,R) where f=fy+if;,g=4o+ig1+jg,+kgs then the above
theorem reduce to (f * g)(x).

Theorem (Inversion of RQFT)
If f, fr € L'(R%,H) and g(x;,x;) = #ﬁ; J5 fr (G, &)et 1 1ei2%2 dE déythen f(x;,x;) = g(x1,x;) for almost every
(Xl,xZ) € Rz.

Corollary (Uniqueness of RQFT)

If f,g € L'(R%H) and frf(§1,62) = frg(§1,&;) fpr almost every (§1,&,) € R?, then f(xy,x,) = g(x;,%,) for almost
every (x;,x;) € R

Definition

The two-sided Quaternion Fourier Transform of f € L'(R?,H) is the Transform f.: R> — H defined by
fe61,6) = [T [T e i fxy, xp)e " dxy dx, (1.16)
Definition

The Inverse left-sided Quaternion Fourier Transform of f € L'(R? H) is the Transform f,: R? — H defined by

fea)=F f = S [ er i (6, 6,) dEydéy (1.17)

The reconstruction of the original signal f can be done by the inverse right-sided quaternion Fourier Transform
under suitable conditions.

Definition

The Inverse right-sided Quaternion Fourier Transform of f € L'(R?, H) is the Transform f,: R* — H defined by
~=1= 1 © oo~

Fex) = fo Fo = g S0 I FaGuoer@mviom dg, de, (118)
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Definition
The Inverse two-sided Quaternion Fourier Transform of f € L'(R?, H) is the Transform f.: R> — H defined by
fe(61,8) = ﬁ Jo e g (xy,xp)e ™ dxydx, (1.19)
Lemma (QFT Parseval)
Let f, g € L*(R?, H)NL?(R?, ). The relation between f, g and their QFT is given by
(f.9) =L (F). (9D (1.20)
Inparticular, with f=g, we get the QFT version of the Plancherel formula; that is, [8]

2 1 17 2
”f”LZ(RZ;H) = @n? ”fc (f)”LZ(RZ;H) (1.21)

From this we can understand that the complete signal computed in the spatialdomain is equal to the complete signal
computed in the quaternion domain. The Fourier Transforms which are applicable to colour images can be defined
using Quaternion. It is framed in such a way to figure out the Fourier transform which treats colour image as a
vector field. In image processing the blurred image is formed by forwarding the solution of the heat or diffusion
equation where as sharpened image is produced by back warding the same by considering the given image as initial
value.

Uncertainty

First we need to know the cause of uncertainty. All kind of measurements irrespective of precision and accuracy has
uncertainty to some extent. This is due to 2 aspects, the limitations of the measuring instrument and the talent of the
experimenter in computing the measurement. The former is called systematic error and the later is called random
error. According to Werner Heisenberg a German Physicist “the position and the velocity of an object cannot be
measured exactly, at the same time even in theory”. Here comes the uncertainty.

Uncertainty in position and velocity is greater than or equal to%,wherehisaPlanck's constant = 6.6 X

10734 %, [9] for the atoms and subatomic particle whose mass is extremely small, the product of the uncertainties

become significant. Every particle exhibits a wave like behaviour and has a wave associated with it.

We also have to get a good understanding about uncertainty and noise. A noise is a disturbance which occurs in an
experiment voluntarily or involuntarily, where as uncertainty is an inability to distinguish the noise. This uncertainty
is the fundamental property of quantum system. We are going to discuss on the uncertainty in image processing and
signal processing.

Uncertainty in image processing was given in two common forms, Gabor form of uncertainty principle and Shannon
entropy. Gabor uncertainty principle is a modified form of Heisenberg uncertainty principle. According to Gabor,
“the exact time and frequency of signal can never be known simultaneously” and it is given by the product of
standard deviation of time and standard deviation of frequency.

0.0 = ﬁ =~ 0.08 cycles (1.22)

Whereas, the same idea was proposed by Heisenberg using position and momentum. According to him,

0,0,

h _ _
p = ,-=53%x10 Bm2kgs! (1.23)

Where, the standard deviation of position iso,, o, is the standard deviation of momentum and h is a Planck

p
constant. The next uncertainty is entropic uncertainty. In Fourier analysis the entropic uncertainty otherwise called
as Hirschman uncertainty is an addition of the sequential and spectral Shannon entropies. [10]. He also considered a

function to be f and its Fourier transform to be g, where
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g ~ [* e f(x)dx and f(x) ~ [~_e?™* g(y)dx,also ~ represents that they converge in L?.

(1.24)
Thus according to Hirschman for any such functions
HIfI?2+Hgl* = = [T If ()P loglf ()I*dx — [~ |g()[*loglg()I*dy = 0 = log ..
(1.25)
This entropy identity has the proof for the two-sided quaternion Fourier transform.
Theorem
For f,g € S(R?,H) and ||f|l, = 1,we have H|f|* + H|g|?> =2 — 2log2. (1.26)
WhereH|f|* = = [ If (1) loglf (x)|*dx, #1g1* = [~ |g(»)I*loglg(n)*dy. [10]
Also let @(x;) be a signal chosen arbitrarily with energy and @ (x; ) be its derivative, thenif [~_x|@(xy)|>dx =
0, ~oo00 (1) 2d=F (1.27)
Then
oo 0o ’ 2
[ X190 Pdx ]9 ()| dx 2 £, (1.28)
When®(x,) = e~%*1*,a > 0.
2
This has the form (ai -~ — kxlz) B(x;) = ud(xy), (1.29)
1

where k > 0 is a scaling constant,%ls the differential operator and p is minimized for @(x;) Gaussian. Also p
1

represent the sum of uncertainties in position and derivative. We can understand the uncertainties in image
processing from the description below [2]. Similarly the uncertainty in signal processing is explained using time o,
and bandwidth ¢,,in the place of position and momentum of image processing.

Gaussian in Image Processing

The uncertainty in image processing can be minimized by Gaussian function. An image can be blurred up using
Gaussian function and this process of blurring the image is termed up to be Gaussian blur or Gaussian smoothing.
The name of Gaussian function comes from Carl Friedrich Gauss. [11]. While applying Gaussian Blur the bright spots
are eliminated by reducing the bright pixels which are extremely high around the edges. More noise (random
variation) in shades and brightness will be found in black and white or colour image. These variations will result in
high standard deviation in pixels. The reason behind this is that the photograph is two-dimensional. Therefore two
mathematical functions are used. These two functions create a third function in Gaussian Blur known as a
convolution (1.1.5).This convolution makes the distribution normal for those pixel values and they get smoothened
out of the randomness. Amount of smoothing depends on the size of the blur radius. Thus the image is blurred. We
have to be cautious while applying a Gaussian blur because greater the blurring intensity will lead to decrease in the
sharpness.

Definition

Let g(x) be a Gaussian function. Mathematically it is of the form

g(x) = qe=@—b)*/2¢* (1.30)
Where a ,b, and c are arbitrary real constants. [12]

Definition

Let g(x1, x,) be a Gaussian function for calculating the transformation in each pixel of an image I(i,j) be

g(x1,%2) = Py (1.31)

Where x and y are the vertical and horizontal dimensions of the Gaussian kernel that convolutes with the
image I(i,j) and o is the standard deviation of the Gaussian distribution.
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Definition
Convolution of the image I(i, j) by a kernel H (xy, x;) results to a new image I'(i’,j ") and is defined as
1 (i 'j ) = Z(xl,xz)eRH I(i - x:j - y) X H(xpxz) (132)

To know about convolution, we have to understand an important concept called kernel. In image operation two
functions are merged to yield a third one and this is how the image is manipulated.A small portion of convolution is
allowed to glide over the same and it is called Kernels, also the important aim of these kernels are to get better and
valuable information from the convolution with limited measures.

Definition

The Gaussian Kernel is defined in one-dimension, two-dimension and n-dimension as

x2

G1a(x%;0) = = e 27 (1.33)
1 7x12+x22
Goa(X1,X2;0) = =—e 27 (1.34)
- 1 _lx?
Gna (%;0) = 7z ve 7 (1.35)

Respectively, where ¢ is the width or standard deviation in Gaussian Density Function. [13]

Theorem (Convolution)

The Convolution theorem give us the association between the spatial domain and the frequency domain. It is
represented as:

f (1, x2)"h(x1,x2) < F(u,v)H(u,v) (1.36)
f(x1,x2)h(x1,%2) © F(w,v)"H(u,v) (1.37)
h(x1,x2) © H(u,v) (1.38)

From this we understand that the convolution in spatial domain is equal to filtering in frequency domain and vice
versa.

We shall formulate the steps mathematically which are used in filtering

We have to begin with increasing the contrast or brightness of an image which is in the spatial domain (pre —
processing).

In order to increase the contrast or the brightness of an image we need to add a constant that is positive to each and
every pixel of an image and to increase the contract we have to alter the slope of the transfer function. The equation
of pixel is given by the following:

forallpeQ, Wolfp— ¥ fi= Y f3+ Z. Vg

gaN,00 gEN W gEN,
forall (p.q). vpq = gp — 84,

o f* = source image

g =target image

e p=pixel

» () = pixels under the mask

o 3 = pixels who have at least one neighbor under the mask

o Np = neighborhood of pixel p

o fp = new value of pixel p (the value you are solving for)

o f*; = value of pixel p in in the target image

® vpq = gradient of the pixel to a neighbor in the source image g

(1.39)
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e Discrete Fourier transform of this image is taken
Consider a Discrete Fourier Transform (DFT), for a square image of size NxN, the two-dimensional [14]
. ki lj
F(k,D) =YN-1yN-1 f(i,j)e712"(?_1\]/)(1.40)Where f(a,b) - the image in the spatial domain
. ki | lj
"G - The basis function equivalent to each point F(k, I) in the Fourier space.
e Then we will bring the discrete Fourier transform in centre from corners.
That is letting F(0,0) - the DC-component of the image (average brightness)

e Then we will have the product of the Fourier transform and the filter function (apply filtering)
x12+x22

e 27 (1.41)
T(G(x1,x,)) = e2mii+xpg=2no’p? (1.42)

Consider a Gaussian function G, (xy,x,;0) = —

This is the Fourier transform of a Gaussian, we also have to know that the Fourier transform of a Gaussian is also
another Gaussian. There is a phase term, corresponding to the location of the core of the Gaussian, and then the
negative squared term in an exponential. Also notice that the standard deviation has moved from the denominator to
the numerator. This means that, as a Gaussian in real space gets broader, the corresponding Gaussian in reciprocal
space gets narrower, and vice versa. That is, as the Gaussian in real space gets broader, contributions from points
within that Gaussian start to interfere with each other at lower and lower resolutions. Convolution with a Gaussian
will shift the origin of the function to the position of the peak of the Gaussian, and the function will be smeared out,
as illustrated above.

o Then we will once moremove the DFT from core to the corners

e Finally we will take the inverse of discrete Fourier transform, which will bring the resulting frequency domain
to spatial domain

The inverse Fourier transform is given by:

1 N-1 N-1 . b
fl: Z Z F k l! aZ?rI:F W:]
= (1.43)

We can get the above result by double sum

F(k,1) Z P(k,b) e 2%

(1.44)
Where

P(k, b) Z f(a,b) e>= %
a=0 (1.45)

e Using these two formulations, the spatial domain image is first transformed into an intermediate image and then
intermediate image is then transformed into the final image, again using N one-dimensional Fourier Transforms.
Expressing the two-dimensional Fourier Transform in terms of a series of 2N one-dimensional transforms
decreases the number of vital calculations.

e And this step of post processing is optional, just like pre-processing, in which we just increase the appearance of
image.

This is how the uncertainty is reduced by Gaussian.
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Gaussian in Signal Processing

In real situation a signal can be understood as a measure which is measured using time around space or any other
higher dimensions. A signal can be one, two and any higher dimensional mathematical function. Human voice is a
one dimensional signal, it has the measure of time. A digital image is a two dimensional signal and television signal
is a multi-dimensional signal. While applying a Gaussian filter to a signal, the noise is reduced and we get a strong
signal. Any how this Gaussian is less effective in signal processing and it is rarely used. A vital trait of Gaussian
filters is that, “the Fourier transform of a Gaussian is also a Gaussian”, so the filter has the similar character in the
time and frequency domains. Narrow bandwidths, sharp cut-offs, and low overshoots are the features of the filter.
An impulse responds otherwise called as impulse response function is the output of an input signal in a dynamic
field. [15]. Filters with this type of impulse response act as low pass filters. A 1-D Gaussian or Normal density
function is defined as

1 —i.l;—!.LJEKZGE
£

g(x) =
ou2m (1.46)
CONCLUSION

In this paper we have discussed about the Gaussian in signal and image processing. By the application of Gaussian
blur we can reframe the size of an image especially in using the low pass filter because high frequency image cannot
appear in the low spatial resolution. This is done by reducing the noise or smoothening the image. Similarly in
signals it can be used to reduce the noise in it. Here we have attempted to represent the steps mathematically using
Fourier transforms.
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Table 1: Basic Properties of Quaternion Convolution

o Quaternion convolution

property : gl

Linearity (j‘ll-fﬂ‘j?g)*h = "'1(.}‘”’*‘”-‘%(}*?1)» KK, € H,
h(k, f+x,9) =k, (h* f)+K,(h*g), K.,k €eR

Shlﬂll’lg (Tn.f 43 g) = Ta(.f * f}')s

(f *79) =7(f » 9)
Conjugation (f* g) =(g » f)
Associativity (f xg)« h= f (g h)
Distributivity fx(g +h) =(f ~g)+ (f xh)

Vect . . .
diei;'e?;ltial a-V(frg)l=@ Vf)xg=f~+(a-Vg)
Impulse e

convolution fro=f

Table 2: Assumptions on Quaternion Functions

Assumptions on quaternion functions QFT of convolution

FALF g} € L*(R*%;H) QFT # classical FT
FAft e PR R) and F {g} € I*(R;H)  QFT # classical FT
FAf} e (R H) and F_{g} € L*(R%R)  QFT # classical FT
f=f+ifiand F {f}, F {g} € L2(R%R) QFT = classical FT

f=ijf, +kf;and .Cf"q{f},.cﬁq{g} e L*(R*:R) QFT = classical FT

44733



https://ieeexplore.ieee.org/author/37960197600
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=79
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=5999554
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=5999554
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=5999554

Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Ravikumar and Diana Vinster Nadeen

s
' REPRESENTATION Uy REPRESENTATION
Bagisan | Mam- -
N % S TR AT 1ai
EVENT ESCRIETIN T ] Original
x| rl ol voerersry
¢ a1 (1 ~a¢se (o sismat,
X
¥ l ruee [ reve Grama)
¢ [ cases
v J Il cvesrrany #
Auwl
Kot 7 [A w0 seck evenre StDev = 3
T,; R AFFLIES ONLY TO New- ———
o % DISTRIBUTIVE  CASE
vy 4%
XoVull 7| Aore Sreisocs av Ievs
Ku¥u¥ TABLE CAN BE SELN A5
Xt DESCRIBING THE LVSTHIAL -
Folttul TIol oF SIGNAL ENERGY.
i StDev = 10
Figure 1: Uncertain Signal Energy Figure 2: Applying Gaussian Blur
(4% 0)
0 x0)
Center element of the kemel is placed over the (0x0)
source pixel. The source pixel is then replaced (0% 0)
with a weighted sum of itself and nearby pixels ©x1)
Source pixel
Convelution
New pixel value (cestination pixel)
Figure 3: Replacement of Source Pixel
AUTHOR PROFILE

K. Ravikumar, completed his Bachelor’s degree in Mathematics during the year 1987. He finished his master degree
in Mathematics in the year 1989 and Master of Philosophy degree in Mathematics in 1990. All the above degrees
were obtained from Bharathidasan University, Tamil Nadu, India. He was awardedPh.D. in Mathematics from
Annamalai University, India in 2012. Additionally he got his M.S degree in Software System from BITS, Pilani in
2002. He is currently working as Assistant Professor in Engineering Mathematics, Faculty of Engineering and
Technology at Annamalai University. His research interests include Wavelet theory and its Applications.

A. Diana VinsterNadeen, obtained her Bachelor’s degree in Mathematics in the year 2008. She obtained her Master
degree in Mathematics in the year 2011 and Master of Philosophy degree in Mathematics in 2012. All the degrees
where obtained from St. Joseph’s College of Arts and Science, Affiliated to Thiruvalluvar University, Tamil Nadu,
India. In addition she have Bachelor’s Degree in Education in the year 2009. In 2012 she joined and working as
Lecturer in Department of Mathematics at Achariya Arts and Science College, Pondicherry, Tamil Nadu, India. She
is currently pursuing her Ph.D. in Mathematics at Annamalai University. Her research interest is in the area of
Wavelet theory and its Applications.

44734




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

RESEARCH ARTICLE

Development and Psychometric Analysis of Health Questionnaire for
Bharatnatyam and Kathak Dancers

Mistry gopi S™* and Sweety Shah?

Ph.D Scholar, Gujarat University, Navrangpura, Ahmedabad, Gujarat- 380009, India.
2Ph.D Guide, Gujarat University, Navrangpura, Ahmedabad, Gujarat- 380009, India.

Received: 24 May 2022 Revised: 23 Jun 2022 Accepted: 08 July 2022

*Address for Correspondence
Mistry Gopi S

Ph.D Scholar,

Gujarat University,
Navrangpura, Ahmedabad,
Gujarat- 380009, India.

Email: gtgopi2007@gmail.com

This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
S HG b (CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

Bharatnatyam and Kathak dancing activities consist of complex movement and postures which can affect
the musculoskeletal as well as psychological status. Paucity of literatures discussed evaluation of the
same. So arises the need to develop and psychometrically evaluate Questionnaire for the same so that in
future it can be used as a valid and reliable instrument to identify health status of Dancers. 10 Experts for
calculation of Content Validity Ratio(CVR), Content Validity Index(CVI), Modified Kappa(k) and 15
dancers for face validity and Internal consistency reliability were selected. Study was conducted in three
phases. First, the framework was designed from the Literature review, 22 personal interviews and three
focus group discussion (FGD) and generation of items were done. This resulted in preliminary version of
the questionnaire with 4 domains comprising of 48items. Second, item reduction and psychometric
evaluation. Third phase, development of final questionnaire. Analysis was done using mixed-method
approach, quantitative-qualitative analysis was done for primarily developed questionnaire. After
qualitative analysis few items were deleted, added, modified and change in order of words and sentences
were done. Quantitative analysis [CVR,CVI and modified kappa statistics(k)] done to find out content
validity. 2 items were eliminated as their CVR was <0.60. 26 Item’s CVI was between 0.70 to 0.79, so
minor revision done. Modified kappa(k) of 19 items has excellent; 7items have good and 2 items have
poor validity. The Item Impact Score(IIT) of item was >1.5 shows excellent face validity. The Cronbach’s
alpha was 0.97 shows excellent reliability. The final questionnaire contains18 Likert MCQs, 9 “yes” and
“No” options, 18 one-word answer based questions categorised in to 4 thematic domains. This study
concludes that the questionnaire has good psychometric values. It can be one of the best tools for health
evaluation of Bharatnatyam and Kathak dancers.
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INTRODUCTION

All Indian classical dances are rooted in Natyashastras (Indian treatise on performing arts) in varying proportions
and, therefore, share common features such as mudras (gestures made with hands or fingers), body positions, and
inclusion of dramatic or expressive acting, or abhinaya [1]. They are categorized into seven major kinds, namely
Bharatnatyam, Kathak, Manipuri, Kathakali, Odissi, Kuchupudi, and Mohiniattam. Bharatanatyam is one of the most
sublime and ancient of Indian classical dances; it originated in Tanjore, a town of Tamil Nadu in Southern
India'.Bharatnatyam and Kathak are the most popular type of classical dances. This dance form lays its foundation
on the aesthetic beauty of angles and lines formed by various positions of different body parts. Bharatnatyam
dancing is a traditional form of Indian classical dance which involves different body postures with continuous
rhythmic body movements and therefore it may have some impact on body composition [2]. It consists of various
steps, skips, jumps, turns and movements which are performed in all directions and on various plains and are used
in accordance with the shape and abilities of the person. Another dance form, Kathak, is a partially narrative form
characterized by fast foot work (tatkar), spins (chakkar), and innovative use of bhav (expression) in abhinaya [3].
This dance form includes variations of sitting, walking, leaping, and elevations that reinforce some of the basic
therapeutic movements of the dance. Dance therapy is based on the idea that body and mind are co-relational, that
the physical state of the body can affect the emotional and mental wellbeing both positively and negatively [4]. It
provides an active, non-competitive form of exercise that has potential influence on physical as well as mental and
emotional health [3].

Though practiced over centuries, Indian classical dance has undergone enormous change along with passage of time.
Today it stands facing new challenges in order to meet the demands of the present world. Injuries have become a
great threat to the classical dancers. Traditionally, dancers are considered to be both artists and athletes. The use of
improper dance technique, attributable to poor application or lack of knowledge of the correct approach, has been
suggested as a risk factor for injury. For those injuries related to technique, any "cure" is only temporary until the
fault is corrected.

Despite wide practice of several traditional Indian dance forms, extensive length of training, and performance life,
Indian classical dancers” health problems are rarely explored. Limited studies have been conducted till date which
analyse the musculoskeletal as well as psychological health as a whole. While reviewing available literature, it was
found that only few instruments were available which measures the musculoskeletal and psychological health of
classical dancers. To conduct such kind of research, society is in need of valid and reliable instrument which covers
both Musculoskeletal and Psychological health of Bharatnatyam and Kathak dancers. So arises the need of this study.
When a new questionnaire is designed, measurement and report of its content as well as face validity and reliability
development have fundamental importance .It provides information on the representativeness and clarity of items
and help improve a questionnaire through achieving recommendations from an expert panel.

MATERIALS AND METHOD

The study was approved by Institutional Research and Ethics committee. This exploratory mixed method research
(qualitative quantitative) study was carried out to design and validate the questionnaire evaluating musculoskeletal
and psychological status in classical dancers.
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Stage 1: Questionnaire Design

Process of questionnaire design follows 3 steps including Step l:content domain determination, Step 2 : item
generation and Step 3: questionnaire construction A conventional qualitative content analysis was designed. During
first step, the basic framework was designed from the literature review as well as 22 personal in depth interviews
with Classical Dancers, Dance Gurus and Senior Physiotherapists and three focus group discussion (FGD to explore
the experiences of dancers. Following the guidelines of Tilden et al. (1990) the data from interview was used as a
resource to generate questionnaire items®. For item generation, Ridenour and Newman’s deductive- inductive
technique was applied®. In third step, questionnaire was constructed by refining and organizing items in a suitable
format and sequence so that the finalized items are in a usable form’. Before coding, the whole text was read
repeatedly so that the researcher would completely get familiar with the data, achieve immersion, and obtain a sense
of the whole. At last available texts were reviewed and the items pool was completed.

Stage2: Judgment

This step included confirmation by a panel of experts, indicating that questionnaire items and the entire
questionnaire have content validity. For this purpose, a panel with 10 experts including content experts and lay
experts having mean research or work experience of 15+7 years were appointed. The panel experts were 2
Orthopaedic surgeons, 2 Psychiatrists, 2 statisticians, 2 senior physiotherapists and 2 classical dance gurus. First of
all telephonic conversation were done with all experts for taking their permission as a part of Expert panel member.
An official Invitation letter including primary questionnaire and all related instructions regarding qualitative and
quantitative analysis of content validation process was explained clearly. Experts were requested to provide their
viewpoints on the relevance, clarity and essentiality of the items [7,8]. In first round of judgement, few items were
modified whereas some were eliminated based on the opinion of content experts about grammar, appropriate and
correct words, correct and proper order of words and appropriate scoring [9]. For quantification purpose Content
Validity Ratio (CVR) was used, where the experts were requested to score each item from 1 to 3, with a 3-degree
range of “not necessary, useful but not essential, essential”, and specify whether an item is necessary in a set of items
or not. Values of CVR vary between 1 and -1. For this study 10 experts were included, therefore item with CVR value
bigger than 0.60 was accepted. Another widely reported approach for content validity for questionnaire
development study is the content validity index (CVI) [7,11,12]. The expert panel members (n=10) were requested for
to rate questionnaire items in terms of relevance and clarity on a 4-point ordinal scale [11]. A table like the one shown
below (Table 1) was added to the cover letter to guide experts for scoring method. For relevance, CVI was calculated
both for item level.

I-CVI (Item CVI)= No. of experts giving rating of 3 or 4 to relevancy or Clarity of item/ Total no. of experts. The
values are between 0 and 1, If I-CVI is >0.79 then item is appropriate; If it is between 0.70 to 0.79 then item need
minor revision and if it is < 0.70 then item should be eliminated. Minimum 80% agreement among experts was
considered for the items to be appropriate for selection in the questionnaire. Kappa statistic was undertaken to
provide adjustment for chance agreement by this formula [7,11,13]

K°=I-CVI -Pc/1-Pc and Pc=[N!/A/(N-A)!]*0.5N

In this formula, N is the number of evaluators, and A is the number of agreements in terms of relevance. I-CVI is the
Item CVI and Pc is the probability of chance agreement Modified Kappa statistic of higher than 0.75, between 0.60
and 0.749, between 0.40 and 0.599 and <0.40 is considered excellent, good, fair, and poor, respectively.

Determining face validity of a questionnaire

Face validity is related to the appearance and apparent attractiveness of a questionnaire, which may affect the
questionnaire acceptability by respondents [14]. As a part of qualitative analysis to determine face validity, 15
classical dancers (lay experts) were requested to judge on the importance, simplicity and understandability of items
[15]. They were also asked about the level of difficulty and ambiguity of items. Items were edited according to the
recommendations of this group. As a part of quantitative analysis, they were asked to grade importance of all items
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on a 5-point Likert scale i.e. very important, important, relatively important, slightly important, and unimportant in
the sequence od 5,4,3,2 and 1 respectively. Impact scores of the items were measured using formula: percentage of
participants who give each item scores as 4 or 5x mean of importance score for each item. An impact score >1.5 was
considered appropriate [16,17]. The items were revised to make them more meaningful and understandable as per
the suggestions from respondents. Final questionnaire was constructed at the end of this designing and validation
process. The final version of questionnaire included 4 sections and 27 questions.

Assessment of reliability
To determine the internal consistency, Cronbach’s alpha was calculated for the total questionnaire and its
dimensions. Cronbach’s alpha was 0. 97 which was considered as an excellent internal consistency.

RESULTS

Item generation

After the qualitative analysis of the individual interviews and two group discussions, 36 items were obtained using
the quotations of the participants. 18 items were added through literature review and eventually, the pool of items
was formed with 54 items.

Content validity

Out of that 54 items, in the second stage the panel of 10 content experts were requested to judge the content of 29
questionnaire qualitatively and quantitatively using prescribed format. In the first round of judgment, 2 items
having CVR lower than 0.60 were eliminated. The remaining items were modified according to the recommendations
of panel members. In the second round, the proportion of agreement among panel members on the relevance and
clarity of remaining items of the first round of judgment was calculated. In this round, among the 26 questionnaire
items with a CVI between 0.70 and 0.79 were modified (according to the recommendation of panel members and
research group forums). According to experts’ suggestions, an item about sleep was added in section D of the
questionnaire. After modification, the questionnaire containing 27 items was sent to the panel members for the third
time to judge on the relevance, clarity and comprehensiveness. The probability of chance agreement was first
calculated for each item and then kappa (K) was computed by using the numerical values of Pc and I-CVI. All 27
items had K values >0.74 and were accepted for face validation

Item selection and face validity

Regarding qualitative face validity, the wording of three items was changed according to the opinion of the research
team and again evaluated by 15 dancers of the target group. Moreover, all the items had impact scores of >1.5 (i.e.,
from 1.8 to 5).

IIS score of each question was more than 1.5. So, they were remained. Cronbach’s alpha was 0. 97. Which was
considered as an excellent internal consistency.

DISCUSSION

The overall purpose of this research was to develop a conceptually sound and psychometrically robust measure to
evaluate the musculoskeletal and psychological health status of classical dancers. To our knowledge, this is the first
of its kind of questionnaire developed specifically for the classical dancers as a target population, and several points
are worthy of note. First, we sought to ensure that the health questionnaire demonstrated good content validity,
through the input of Panel experts, Lay experts and various health care professionals in the development of the
items. Second, we sought to ensure that the items in health questionnaire were developmentally appropriate. Finally,
the questionnaire was found to demonstrate good content validity as well as face validity and Reliability. The
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strength of the present study was the questionnaire was developed based on experiences of the subject as well as lay
experts. Other strength was precise implementation of the steps for face and content validity. Furthermore, unlike
most studies which use only qualitative analysis for validation, present study includes quantitative analysis also
which is a valid and precise methodology for psychometric analysis of newly developed questionnaire. Some
limitations of this studies should be noted. Experts’ feedback is subjective; thus, the study is subjected to bias that
may exist among the experts. If content domain is not well identified, this type of study does not necessarily identify
content that might have been omitted from the instrument. However, experts are asked to suggest other items for the
instrument, which may help minimize this limitation. The further analyses of psychometrics should be directed
towards reliability evaluation (through test-retest), construct validity (through factor analysis) and criterion related
validity.

CONCLUSION

The study concludes that health questionnaire for Bharatnatyam and Kathak dancers is a valid and reliable tool to
measure musculoskeletal and Psychological health status of dancers.
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Table 1. The table added to the cover letter to guide experts for scoring method

Relevancy

Clarity

1 — Not relevant

1 —Not clear

2 — Item needs some revision

2 — Item needs some revision

3 — Relevant but need minor revision

3 — Clear but need minor revision

4 — Very relevant

4 — Very clear

Table: 2 Calculation of Content Validity Ration(CVR) for a sample of instrument items

Items Ne CVR Interpretation
Q-B1 10 1 Remained
Q-B2 10 1 Remained
Q-B3 9 0.8 Remained
Q-B4 9 0.8 Remained
Q-B5 8 0.6 Remained
Q-B6 9 0.8 Remained
Q-B7 9 0.8 Remained
Q-B8 8 0.6 Remained
Q-C1 9 0.8 Remained
Q-C2 9 0.8 Remained
Q-C3 9 0.8 Remained
Q-C4 10 1 Remained
Q-C5 9 0.8 Remained
Q-Co6 6 0.2 Eliminated
Q-C7 10 1 Remained
Q-C8 10 1 Remained
Q-C9 9 0.8 Remained
Q-D1 8 0.6 Remained
Q-D2 8 0.6 Remained
Q-D3 8 0.6 Remained
Q-D4 8 0.6 Remained
Q-D5 4 -0.2 Eliminated
Q-D6 10 1 Remained
Q-D7 10 1 Remained
Q-D8 9 0.8 Remained
Q-D9 8 0.6 Remained
Q-D10 10 1 Remained
Q-D11 9 0.8 Remained
Table 3: Calculation of Content Validity Index (Item — CVI)
Relevant Non Relevant .
Items (Rating 3 or 4) (Rating 1 or 2) Item- CVI Interpretation
Q-B1 10 0 1 Appropriate
Q-B2 7 3 0.7 Need for Revision
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Q-B3 8 2 0.8 Need minor Revision
Q-B4 10 0 1 Appropriate
Q-B5 8 2 0.8 Need minor Revision
Q-B6 7 3 0.7 Need for Revision
Q-B7 9 1 0.9 Need minor Revision
Q-B8 5 5 0.5 Eliminated
Q-C1 8 2 0.8 Need Minor Revision
Q-C2 9 1 0.9 Need minor Revision
Q-C3 8 2 0.8 Need minor revision
Q-C4 9 1 0.9 Need minor revision
Q-C5 7 3 0.7 Need for revision
Q-Co6 6 4 0.6 Eliminated
Q-C7 7 3 0.7 Need for revision
Q-C8 8 2 0.8 Need minor revision
Q-C9 8 2 0.8 Need minor revision
Q-D1 7 3 0.7 Need for revision
Q-D2 7 3 0.7 Need for revision
Q-D3 8 2 0.8 Need minor revision
Q-D4 10 0 1 Appropriate
Q-D5 8 2 0.8 Need minor revision
Q-D6 9 1 0.9 Need minor revision
Q-D7 9 1 0.9 Need minor revision
Q-D8 9 1 0.9 Need minor revision
Q-D9 7 3 0.7 Need for revision
Q-D10 9 1 0.9 Need minor revision
Q-D11 9 1 0.9 Need minor revision

Table 4: Calculation of Probability of Chance(Pc) and Modified Kappa(k)

Items I-CVI Pc k Interpretation
Q-B1 1 0.00 1.00 Excellent
Q-B2 0.7 0.12 0.66 Good
Q-B3 0.8 0.04 0.79 Excellent
Q-B4 1 0.00 1.00 Excellent
Q-B5 0.8 0.04 0.79 Excellent
Q-B6 0.7 0.12 0.66 Good
Q-B7 0.9 0.01 0.90 Excellent
Q-B8 0.5 0.25 0.34 Poor
Q-C1 0.8 0.04 0.79 Excellent
Q-C2 0.9 0.01 0.90 Excellent
Q-C3 0.8 0.04 0.79 Excellent
Q-C4 0.9 0.01 0.90 Excellent
Q-C5 0.7 0.12 0.66 Good
Q-C6 0.6 0.21 0.15 Poor
Q-C7 0.7 0.12 0.66 Good
Q-C8 0.8 0.04 0.79 Excellent
Q-C9 0.8 0.04 0.79 Excellent
Q-D1 0.7 0.12 0.66 Good
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Q-D2 0.7 0.12 0.66 Good

Q-D3 0.8 0.04 0.79 Excellent
Q-D4 1 0.00 1.00 Excellent
Q-D5 0.8 0.04 0.79 Excellent
Q-Dé6 0.9 0.00 1.00 Excellent
Q-D7 0.9 0.00 1.00 Excellent
Q-D8 0.9 0.00 1.00 Excellent
Q-D9 0.7 0.12 0.66 Good

Q-D10 0.9 0.00 1.00 Excellent
Q-D11 0.9 0.00 1.00 Excellent.
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ABSTRACT

PTEN and various other components of m TOR pathway regulate both in positive and negative ways,
having a deeper impact on survival and growth of the cell. PTEN by dephosphorylating PIP3 regulates
PI3K signaling. PTEN exercises enzymatic activity in the form of a phosphatidylinositol-3,4,5-
trisphosphate (PIP3) phosphatase. Therefore, the divergent activity of PI3K leads to concerted action to
increase the availability of PIP3 in malignant cells, depending either on other phosphoinositide enzymes
or intrinsic regulation of PTEN by other molecules. In the current report, we have made an effort to
explore regulatory role of PTEN and PI3BK/AKT/m TOR activity in life threatening diseases like cancer
and other related complexities associated with these diseases. Best probable novel activities of PTEN
especially in context with regulatory processes have also been emphasized, making PTEN and
PIBK/AKT/m TOR signalling as predominant and profound therapeutic intervention for oncogenes and
oncogenesis.

Keywords: PTEN, m TOR, PIP3, PI3K pathway, AKT pathway, Oncogene suppressor.
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INTRODUCTION

PTEN is the most important negative regulator of the PI3K signaling pathway. In human cancers, the
phosphoinositide 3-kinase (PI3K)/AKT/mammalian target of Rapamycin (m TOR) is presumably the most common
pathway which is upregulated [1,2]. PTEN is deeply involved in various mechanisms like cell growth, proliferation,
survival, metabolism and also in regulation of immune responses (Fig. 1) [3]. PI3K is organised into three classes
depending upon its specificity and structure [4]. Specifically, Class I PI3K’s are signal transducers of tyrosine kinases,
small GTPases, G protein-coupled receptors (GPCRs) while regulation of membrane trafficking is mainly influenced
by indirect signalling of class II and class III PI3Ks [5]. Auto-phosphorylation on tyrosine residues may occur due to
the activation of GPCRs, chemokine receptor (CKRs) and receptor tyrosine kinases (RTKs) through specific ligands
[3]. Production of PIP3 (second messenger) from the substrate PIP2 takes place due to the activation of three classes
of PI3Ks [6].

Recruitment of signalling proteins takes place with protein serine/threonine kinase-3 phosphoinositide-dependent
kinase 1(PDKI) and AKT [3,6]. PDK1 and m TOR complexes along with other kinases may get activated by the
serine-threonine kinase followed by phosphorylation [7,8]. Leucine-rich repeat protein phosphatises (PHLPP) and
phosphatase domain from de-phosphorylation directly inactivates AKT [7]. Negative regulation of the PI3K/AKT/m
TOR pathway represents the important role of PTEN as a tumor suppressor (Fig. 1). PTEN protein consists of 179
residues in the N terminal domain and have phosphatase domain, which results in most of the mutations. N-
terminal domain of PTEN is connected to C- terminal domain, by a flexible loop consisting of 166 residues and some
basic sub domains of the protein which is common to other signalling molecules [9]. Protein-protein interaction is
due to PDZ motif and the tail region molecule present in the C-terminal domain of two PEST sequences (degradation
signals) [10].

PTEN promoter binds to the p53 transcription factor and trans activates the PTEN gene expression [11]. Activation of
PI3BK/PTEN pathway is connected with Ras by regulating the same targets such as PI3K, BAD, TSC2 [12-14]. Ras
upon activation works on loss of PTEN expression with C-Jun mediated functions [15]. Illustration of many
interconnections between PTEN and other tumor suppressor and oncogenic signalling networks have been explored
by the ability of PTEN signalling to integrate with p53 and Ras. Interactions shown as arrows in the figure 1 refer to
activation, while hammerheads, referred to inhibition. Expression of these tumour suppressor genes are regulated by
genetic, epigenetic, and transcriptional changes, which may result in DNA repair and cell division regulation. Down
regulation of the function can contribute to genomic instability.

REGULATION OF PTEN

Localization of PTEN

On PTEN, several non-canonical nuclear localization domains have been found [16]. For the N terminus of PTEN,
cytoplasmic localization signal has been identified that moves the residue from 19-25 [17]. Nuclear localization of
PTEN is increased as a result of mutation in residues from 19-25 through some unknown mechanism. Shuttling of
PTEN between cytosol and nucleus is controlled by ubiquitination [18,19]. To move into the nucleus,
monoubiquitination of lysine 289 (k289) is necessary for PTEN. Multiple mutations of the PTEN gene in Cowden
syndrome is attributed to the mutation in K289E site [18,20]. Nuclear transportation of PTEN is facilitated by second
ubiquitination site K13. Calcium mediated interactions are regulated by localization of PTEN along with the major
volt protein (MVP) [21]. PTEN is more stable in the nucleus and is capable of restrained AKT and activating cell
death. PTEN docks the PDZ domain and two pest sequence in the C terminal region as per reviewed by structural
analysis [22]. PTEN sub cellular localization is thought to be regulated by PDZ domain whereas protein stability is
regulated by two pest sequences [23].
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Transcriptional Regulation of PTEN

Regulation of PTEN on chromosome 10 is conferred by many transcription factors positively and negatively that act
at definite times and in different types of cells [24] (Fig. 2).Early growth response protein 1, peroxisome proliferator-
activated receptor y and tumor protein 53 are positive regulators of PTEN gene expression. Direct binding of these
transcription factors to PTEN promoter region has been reported previously [11,25,26]. Anti-proliferative actions are
mediated by the human sprout homolog 2 (SPRY?2), altering the PTEN content and activity as well [26]. On the other
hand, diverse negative regulators of PTEN have been reported. Indeed, the transcription of PTEN through c-Jun is
reported to be supressed by the Ras/Raf/MEK/ERK pathway [27]. Besides, PTEN expression is negatively regulated
by nuclear factor B (NF- Kb) through sequestration of the transcriptional co-activator CBP/p300 [28]. PTEN
expression in several cancer models is supressed by transcription factors, such as mitogen-activated protein kinase
kinase-4 (MKK4), transforming growth factor beta (TGF-), and the polycomb group (PcG) protein BMI1 [29-31].

PTEN expression is known to be suppressed by a mechanism proposed as epigenetic silencing by gene promoter
methylation and his tone modification. In several cancers, such as gastric, colorectal, melanoma, and breast cancer,
the above mechanism of PTEN regulation has been involved [32,33]. Silencing of PTEN transcription in general is
due to the presence of hypermethylated CpG islands in the PTEN promoter as has been shown by several studies
[33]. Nonetheless, when interpreting epigenetic silencing of PTEN, careful consideration must be taken because of
the existence of a promoter PTEN-pseudo gene, which is shown to be methylated [34]. With the PTEN mRNA
sequence, PTENP1 pseudo gene shares 97.8% sequence identity, and 91% identity with a 921-base pair region of
the PTEN CpG Island. Furthermore, a gene called as KLLN, which is transcribed from the negative DNA strand in
the opposite direction, the PTEN shares a CpG island promoter [35].

The above methods that detect methylation but are not able to distinguish between PTEN and the pseudo gene
arrangements may lead to false positives [34]. By using allelic bisulphite sequencing, the methylation status of
regions with particularly high homology to pseudogenes can only be determined to allow the identification of
pseudo gene-specific alleles in this scenario [35]. In PTEN transcription, finally it had been shown that NOTCH
signalling acts either as a negative or as a positive regulator. NOTCH signalling results in PTEN down regulation by
activating the transcription factor hairy and enhancer of splitl (HES1) [36], or up-regulation by constraining the
recombining binding protein suppressor of hairless (RBPJ, also known as CBEF-1) by acting through PTEN down-
regulators [37].

Post-Transcriptional Regulation

Micro RNAs are small and evolutionarily conserved non-coding single-stranded RNAs that negatively regulate gene
expression by binding to the 3'-untranslated region (3'-UTR) of the target mRNAs in mammalian cells, which result
in mRNA degradation or translational repression [38]. The miRNAs play critical roles in the coordination of
fundamental processes, including differentiation, proliferation, angiogenesis, death, and metabolism and
consequently thought to regulate the expression of almost all genes [39]. The miRNAs play an important role in the
pathogenesis, from beginning to metastasis, of many cancers by regulating proto-oncogenes or tumor-suppressor
genes demonstrated by growing evidences [40]. Many types of tumor miRNAs that act as tumor suppressors (e.g.,
miR-145, miR-124, and miR-142-3p) [41-43] or oncogenes (e.g., miR-21, miR-218, and miR-24) [45,45] have been
identified as well.

Given the importance of PTEN as a tumour suppressor [46], it is not surprising that a plenty of miRNAs have been
classified to modulate PTEN expression at the post-transcriptional level including miRNA-21 [47], miRNA-22 [48],
and miRNA-214 [49], as well as PTEN with a polycistronic structure, such as mir-17-92 [50-52], mir-106b-25
[48], mir-367-302b [48], and mir-221-222 [47]. In human cancers, miR-21 is one of the most frequently observed
abnormal miRNAs. Growth and metastasis of specific cancers, including non-small cell lung cancer [53], colorectal
carcinoma [54], ovarian cancer [55], as well as triple-negative breast cancers have been reported to directly target
PTEN proteins by up regulation of miR-21 [56]. Moreover, a study by Iliopoulos et al. [57] had shown that
microRNA -21, in sync with microRNA-181b-1 inhibit PTEN and cylindromatosis (CYLD) tumor suppressor
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functions, leading to increased NF-k B activity, thus underlying the epigenetic switch that links inflammation to
cancer. Activation of cell survival and cisplatin resistance begin by miR-214 by direct binding to the 3'-UTR of PTEN
resulting in contraction of PTEN expression and to induce AK signalling pathway [58]. In certain human cancers
including breast, melanoma, and hepatocellular cancer, deregulation of miR-214 has also been shown by Penna et al.
[59]. Moreover, miR-93 and miR-130a may also be correlated with cisplatin resistance by directly targeting PTEN in
ovarian cancer cells [60]. In continuation with this result, blocking of MiR-130a led to reverse the cisplatin resistance
by up regulating the expression of PTEN and deregulating P-glycoprotein (P-gp) in A2780 cell lines [61].

Similar findings have also been published for other miRNAs. Cell proliferation and 1,3-bis(2-chloroethyl)-1-
nitrosourea) (BCNU) resistance in human glioblastoma, activated by miR-22, further targets PI3K/Akt signalling axis
[62]. The PI3K inhibitor, wortmannin was designed to constrict the miR-221-mediated BCNU resistance and to
promote cell apoptosis or the over expression of PTEN lacking 3-UTR more specifically. The importance of PTEN
regulation by miRNAs holds a crucial role in cancer development. In ovarian cancers, deregulation of miR-214, miP-
199a, miR-200a, and miR-100 was shown to be persistent [63]. The expression of PTEN in a murine glioma model
was negatively regulated by MiR-26a increasing the formation of new tumor [64]. Through modulation of metastasis-
related genes and PTEN inhibition MiR-26a, may increase lung cancer metastasis [65]. The miR-429 stimulates the
formation of tumors of human non-small cell lung cancer cells by directly targeting the 3'-UTR of multiple tumor
suppressor genes including PTEN, RASSE8, and TIMP2 [66]. The miR-29b [67] and miR-301 targeted the PTEN in
breast cancer [68]. PTEN is suppressed and directly targeted by miR-301a, resulting in increase in breast cancer
invasion and metastasis maintaining constitutively activated W nt/p-catenin signalling. This may further lead to the
enhancement of breast cancer invasion and metastasis [69].

Prostate cancer development and progression is also associated with high-frequency miRNA dysfunction. Cells
through direct suppression of PTEN expression MiR-153 promotes proliferation of human prostate cancer cells [70].
PTEN expression post-transcriptionally was found to be regulated by a combination of four miRNAs (miR-19b, miR-
23b, miR-26a, and miR-92a), and through PIK3CA to affect the downstream PI3K/Akt pathway (p110a), PIK3CD
(p110d), PIK3R1 (p85), AKT, and cyclin D1, propagating the prostate cancer cells [71]. In colorectal cancer, the control
of PTEN by miRNAs has also been investigated previously [72]. The miR-92a was described to promote cell
metastasis of colorectal cancer via PTEN-mediated PI3K/AKT pathway. Besides, expanded miR-494 was associated
with tumor aggressiveness and tumor metastasis and was found to directly target the 3’-UTR of PTEN [73].
Colorectal cancer was shown to be aggravated by miR-103 through suppression of the tumor suppressor genes PTEN
and DICER [74]. In colorectal cancer, miR-3 was found to be over expressed which also induced cell proliferation
migration and invasion [75]. Besides the expression of PTEN was decreased in hepatocellular cancer while inverse
corelation was observed in the expression of miR-32 [76].

Emerging data featured the consequences of newer types of RNA-RNA interactions that control the arrangement of
gene expression. It is important to note that a single mi RNA can control an entire post-transcriptional program and
influences dozens of targets genes and by that one single mi RNA can regulate multiple mRNAs of the same or
different pathways [77]. On the contrary, a single mi RNA can be regulated by few miRNAs. mRNAs, non-coding
RNAs, pseudo gene transcripts, and circular RNAs are RNA transcripts competing for the same pool of miRNAs by
regulating each other and acting as “competing endogenous RNAs” (ce RNAs) [78]. Mi RNA also called as
microRNA recognition elements (MREs) recognized the sequences shared by these ce RNAs [79]. Direct competition
for mi RNA binding could sponge the mi RNA by ce RNAs and it increases the levels of endogenous miRNA targets
as a consequence [80]. The ce RNAs also called “on cocers” take crucial roles in oncogenic pathways of many types of
cancers [81].

Poliseno et al. showed that quenching mi RNA in humans have regulatory functions by an endogenous non-coding
transcript [82]. PTEN pseudo gene (PTENpgl) action was found to post-transcriptionally regulate the PTEN
expression (PTENpgl, also known as PTENp1, PTEN 2 and PTENY1) [82]. Three different long non-coding RNA (Inc
RNA) molecules, one sense PTENp1 and two functional antisense RNAs (as RNAs) is forms, a and p [83] are
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encoded by the PTENp1 locus. PTEN mi RNA shares extensive sequence homology with PTENp1 sense, which is a
In cRNA, mainly in the ORF region and within the first third of its 3'-UTR, an area augmented and known for mi
RNA target sites. Therefore, PTENpg1 functions like miRNA sponge segregate and thus activate PTEN expression
and increasing its tumor- suppressor activity. Few mi RNAs families that target PTEN mRNA, such as miR-17, miR-
19, miR-21, miR-26, and miR-214, were found to segregate by PTENp1 among others in detail [82]. PTENp1 antisense
transcripts regulate PTEN expression both at the transcriptional and translational levels which could provide an
inclusive level of complications in this crosstalk between miRNAs and RNAs. RNA- a acts in trans as PTENp1, and
inhibits PTEN transcription by recruiting epigenetic repressor complexes and localizes to the PTEN promoter.
PTENp1 sense which is partially complementary to the B is form, through an RNA-RNA pairing interaction
interacts with PTENpgl sense and positively regulates PTEN expression and thus promotes stabilization
of PTENpI sense by binding to its 5" end [83]. Not only the PTENp1 but the other members of miRNA also act as
decoy regulating PTEN expression. For PTEN-interacting miRNAs, other protein-coding genes, such as vesicle-
associated membrane protein-associated protein A (VAPA), CCR4-NOT transcription complex, subunit 6-like
(CNOT6L), or Versican (VCAN), have a similar role and act as competing RNAs [84]. Additionally ZEB2 was
characterized as a bonafide PTEN ceRNA [85]. In melanoma, ZEB2 acts a tumor suppressor by regulating PTEN
expression through its miRNA. The miRNA released as a result could down regulate PTEN collaborating with BRAF
to promote melanoma genesis. Direct targeting of miRNAs may prove to be a potential strategy of certain cancer
treatments in the near future.

VARIOUS ACTION OF PTEN ON CELL METABOLISM

Cancer cells adapt their metabolism to assist abnormal cell proliferation survival, and long-term maintenance.
Increased glucose uptake and fermentation of glucose to lactate are the well accepted features of modified
metabolism. In the presence of completely functioning mitochondria, which is the most important metabolic
hallmark of cancer cells known as the Warburg effect selecting the glycolysis pathway even in the presence of normal
or high oxygen tension. Despite an inefficient means of generating ATP through aerobic glycolysis in comparison to
mitochondrial respiration, cancer cells adapt the metabolic reprogramming for energy compensation [86]. Certainly
through aerobic glycolysis the rate of glucose metabolism is high as the production of lactate from glucose occurs 10—
100 times faster, when compared with the complete oxidation of glucose in the mitochondria [87]. The amount of
ATP produced over any given time period in cancer cells is proportionate when one of the form of glucose
metabolism is used [88]. In this matter, the majority of the clinically relevant oncogenes of glycolysis pathway are
over expressed done by microarray analysis. In many tumor types, it had been observed that changes occur in key
enzymes involved in glucose utilization. Glucose transporters contribute to the avid uptake of glucose and also in the
up regulation of plasma membrane [88] due to the continuous growth of the tumor. Increased expression and
activity levels of hexokinase (HK) is forms, PFK1, PFK2, aldolase (ADO), phosphoglycerate kinase (PGK), enolase
(ENO), and pyruvate kinase (PK) [89] as shown by some tumors may result in increased pyruvate production from
glucose breakdown [90]. Blockage of glycolysis in cancer cells has been treated as a distinct therapeutic strategy for
cancer patients. Drugs targeting the regulating enzymes in tumor glycolysis could have newer promising
applications in future.

Regulation of Glucose Metabolism

Ras -dependent, Myc or PI3K, are multiple oncogenic pathways which favour glycolysis over oxidative
phosphorylation, while p53, Von Hippel-Lindau (VHL), or liver kinase B1 (LKB1) as tumor suppressors tend to
neutralize the “Warburg effect” [91]. Mouse embryonic fibroblast (MEF) cellsdisplayed metabolic changes resulting
in increased PTEN expression in in-vivo models which is persistent with an “anti-Warburg effect”. Proliferator-
activated receptor gamma coactivator 1-alpha (PGCla), a transcriptional coactivator which regulates mitochondrial
biogenesis and energy metabolism [92] clearly showed higher levels of peroxisome in PTEN tg MEFs. Increased
oxygen consumption and energy expenditure were observed in these mice [93]. An augmented number of
mitochondria, together with ATP production and oxygen consumption and lower levels of lactate secretion were
shown by MEFs in addition. All these factors expressed that PTEN leads to decline the glycolytic rate and favours
oxidative phosphorylation. Thus, in brief, PTEN tg mice exhibited an unexpected cancer-resistant and very unique
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metabolic state by PTEN tg mice as a result of the ability of PTEN to regulate metabolism at various levels both in the
nucleus and cytosol. By preventing the expression of Glutl on plasma membrane, glucose consumption is limited by
PTEN in cancer cells. The localization of Glutl in the plasma membrane regulated through AKT activation is blocked
by PTEN at a molecular level [88]. The combined loss of PTEN and p53 may lead to increase in HK2, a glycolysis
regulator. Activation of the AKT-mTORC1 and HK2 protein synthesis results in the process of PTEN deletion.
Tumor growth in prostate cancer models with PTEN/p53-deficiency is driven by aerobic glycolysis dependent on
HK?2 [88]. The regulation of PTEN/AKT/HK2 could be targeted to overcome cancer resistance to cisplatin treatment
[94]. In addition, PTEN decreases the levels of pyruvate kinase muscle isozyme (PKM)2 which activates the last step
of glycolysis (Fig. 3) and its expression is associated to the “Warburg effect” of cancer cells [95]. Lower levels of
PKM2 are found in PTEN transgenic cells and the transcription of PKM2 is induced by m TOR [92]. An elevated
glycolytic rate and cell proliferation in prostate canceris induced when PTEN counteracts the glyoxalase dependent
PIBK/AKT/m TOR/p-PKM2(Y105)-axis [96].

Loss of PTEN, on anaphase-promoting complex (APC) and its coactivator, Cdhl-mediated ubiquitination occur via
suppressive effects, which could stabilize family member 6-phosphofructo-1-kinase/fructose-2,6-biphosphatase is
form 3 (PFKFB3) [97] which is important for the first fundamental step of glycolysis and whose activity is reportedly
involved in cancer [98].

Regulation of Glutamine Metabolism

Glutaminyls, along with glycolysis, are attributed for energy production and anabolism in cancer cells. PTEN loss
brings a hyperglycolytic phenotype which would distribute T-cell acute lymphoblastic leukemia (T-ALL) cells
resistant to Notch signaling pathway inhibition [99], given to the abnormal activation of Notch in over 60% of T-ALL
cases shown previously. The same T-cells are less sensitive to blockage of glutaminolysis due to increased glucose-
derived carbon input to the Krebs cycle. In metabolic reprogramming, particularly PTEN can affect glutaminolysis,
determined by Notch. In the glutaminolytic pathway Glutaminases (GLS1 and GLS2), produce glutamate from
glutamine and switch on step one. PTEN reduced the glutamine consumption because of concomitant degradation of
GLS1 which is pro-oncogenic [100,101], while GLS2 is anti-oncogenic [102]. The on co suppressor p53 stimulates
GLS2 while the oncogene Myc up-regulates only GLS1 [103]. In accordance with these inputs in cancer metabolism,
PTEN supports the tumor-suppressive activity and also inhibits the glutaminase GLS1. Remarkably, studies on the
effects of suppression of PTEN expression by a specific miRNA, such as miR-181a, increased lactate production and
AKT phosphorylation, causing cell proliferation [104]. Specifically, in colon cancer PTEN is a crucial determinant of
metabolic reprogramming, via, miR-181a although no significant changes in the critical components of mTORC2
have beenobserved.

Regulation of Krebs Cycle and Oxidative Phosphorylation

Most of cell energy requirements are met through the Krebs cycle that occupies a central position in metabolism by
the complete oxidation of acetyl-CoA, a fundamental product in the catabolism of carbohydrates, fatty acids and
amino acids, to CO2. Krebs cycle and oxidative phosphorylation are greatly affected by the constitutive PTEN loss in
non-transformed thyrocytes of a PTEN-deficient mouse model, with defective mitochondria and compensatory
metabolic switch to glycolysis [105]. Moreover, deterioration of the Krebs cycle is associated to pathological
conditions including cancer, whereas the shift of cancer cells from oxidative phosphorylation to anaerobic glycolysis
is favoured by the genetic and epigenetic alterations of Krebs cycle enzymes. Increased energy expenditure, reduced
body fat accumulation are typical characteristics of a healthy metabolism because of elevation of PTEN. Increased
mitochondrial oxidative phosphorylation, and reduced glucose and glutamine up take have been shown by the cells
derived from transgenic mouse that are resistant to oncogenic transformation. PTEN plays an important role for the
control of tumorigenesis related to dysregulated cell metabolism demonstrated by above results.

In in-vivo models, PTEN particularly plays a crucial role in insulin-mediated oxidative stress and genomic damage in
a human hepatocyte cell line. A causative role of PTEN in hepatic and extra hepatic carcinogenesis was observed in
obese subjects [106]. Increased reactive oxygen species (ROS), stress-proteins, and genomic damage in the liver of
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PTEN haplo-deficient mice maintained with a high fat diet have also been reported [106]. Notably, oxidative
phosphorylation is augmented together with the ROS amount in PTEN transgenic mice [92]. This increase in ROS
levels is not sufficient to imply relevant effects on DNA, as PTEN over expression is associated with cancer
protection. Moreover, it needs to be proven that through the Forkhead box O (FOXO)3 transcription factors, PTEN
induces the transcription of genes mediating antioxidant activity [107].

CONCLUSION

PTEN as a negative regulator has been established to be quite imperative in its role in PI3K/AKT/mTOR cancer
pathway. Moreover, PI3K-AKT signalling nonlinear pathway has various regulatory components/levels, though the
process of elucidation is still going on. After detailed investigations and studies carried out in the past, it has been
proven that PTEN remains the main negative regulator of the PI3K-AKT pathway. The emergence and roles of PTEN
as both (negative regulator of tumor and a suppressor of metabolic pathways) recorded herein showed the biological
efficiency of PTEN and its downstream key proteins. Authors also explored the regulations of PTEN
transcriptionally, post-transcriptionally and sub cellular localization as well. The alterations in PTEN protein
proportion, localization, and enzymatic activities by different biomolecular pathways (PI3K/PKT pathway) give rise
spectrum of functional PTEN levels and its role in the suppression of life-threatening disease, metabolic disorders,
oncogenesis, sporadic cancers and associated complications.
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ABSTRACT

Aplastic anemia is a rare disorder which suppresses bone marrow function results in pancytopenia.
Acquired aplastic anemia is a rare disorder satisfactorily treated in 90% of cases. Survival progress over
last 30 years was due to improvement of immunosuppressive treatment and hematopoietic stem cell
transplantation. Acquired aplastic anemia (AA) is a disorder characterized by a profound deficit of
hematopoietic and progenitor cells, bone marrow hypocellularity, and peripheral blood pancytopenia.
Patients were treated by immunosuppressive therapy method and diagnosed by biopsy or bone marrow
aspiration methods. This dissertation about immunosuppressive therapy seems to be effective first-line
treatment for patients with AA during several clinical trials. In this study nearly 365 patients data has
been collected and extracted based on anemic and non — anemic category. In which 150 patients data
were anemic category in particularly chosen 76 patients data based on their age groups from 17 — 30. The
statistical analysis method shows that 93% of cases had a better survival rate.

Keywords: Pancytopenia, Inmunosuppressive therapy, Acquired aplastic anemia.

INTRODUCTION

Aplastic anemia is a life threatening condition. In this condition occurs when our body unable to producing enough
amount of new blood cells. Sometimes it stops only one type, but most often to become low on all three cells such as
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RBC, WBC and Platelets. Figure 1, represents the aplastic anemic bone marrow. It was a most common condition in
late teens and early 20’s people. It is a complicated deficiency and the development of disease is mild and it severe
during the final stage. It is most common deficiency in developing countries. This deficiency classified based on the
life style changes and genetically changes. There are Acquired aplastic anemia and inherited aplastic anemia. In this
deficiency have common anemia symptoms in its primary stage. Severe aplastic anemia (SAA) is characterized by
marked pancytopenia with serious clinical squeal, and disproportionately affects children and young adults. Its
aetiology is broadly characterized as either ‘constitutional’ or ‘acquired’. Acquired or immune AA is the most
common and due to cytotoxic T-cell destruction of hematopoietic cells [1].

Treatment for immune AA is either hematopoietic stem cell transplant (HSCT) [2] or immunosuppressive therapy
(IST). In children and adults aged <40 years without a fully matched human leukocyte antigen (HLA) sibling donor,
IST remains the standard-of-care. Hematological responses to IST in children are favorable,[3-5] with an overall
response rate (ORR) of 70% and complete response (CR) rate of 23-60%. Overall survival (OS) rates are also high at
80-93%; however, long-term complications such as relapse and clonal evolution result in a long-term event-free
survival (EFS) of only 56-62%.

ACQUIRED APLASTIC ANEMIA - OVERVIEW

Acquired aplastic anemia is a disorder characterized by a profound deficit of hematopoietic stem and progenitor
cells, bone marrow hypocellularity, and peripheral blood pancytopenia. It is paradigm of bone marrow (BM) failure
syndrome [7]. Figure 2, represents characterizes acute onset, rapid progression and high mortality, patients often
died of severe bleeding or infection [8]. According to the clinical guidelines and characteristic practice, allogeneic
hematopoietic stem cell transplantation (allo-HSCT) and immune suppression therapy (IST) are the first treatment
options for SAA [13]. The estimated affecting rate of this disease in Asia is 2-3 higher than west it means estimated
rate of AA is 2 per million people per year [14]. The immunosuppressive therapy used as a first-line treatment for
70% of patients with SAA and it shows the survival rate > 80% [14].

LITERATURE REVIEW

In this section, we present the most relevant past and ongoing research in aplastic anemia using various kinds of
methods for this deficiency. After conducting systematic search and relating the inclusion criteria, different studies
were included.In [1] using co transplantation of haplo-HSCs and UC- MSC, engraftment for people with Sever
aplastic anemia (SAA), but also investigated the factors related to Graft versus host disease(GVHD). The final
outcome of this research is all the patients achieved 70-100% donor chimerismwithin 1 month after haplo-HSCT. And
also engraftment method helps to achieve median range of neutrophils and platelets were 11and 13 days. In this
method decrease the failure rate of transplantation. In other hand it has some complications like all the patients
suffered from nausea, vomiting, and various degrees and anepithymia these are occurred during HSCT period.

In [2], using immunosuppressive therapy with Eltrombopag for Sever aplastic anemia patients (SAA). In this
research shows there were no significant difference in after sex, or in the ARC, ANC or platelets. And also it gives the
estimated survival rate at median followed —up was1432.5 days in the EPAG group and 2409 days in the IST group
so the survival rate is 82% and 58%.in this method of treatment also have complications because of the no clear
relationship between exposure and hematological response at the tested dose in each group.In [3] this study using
immunosuppressive therapy alone for patients with acquired aplasticanemia. Here the researcher using allo-HSCT
used as a first -line treatment for AA patients in this method shows longer survival rate than the first — line IST, in
this methods evaluate the donor availability, patients age, expected quality of life, risk of disease relapse or clonal
evolution after IST method. Nowadays MRT-HSCT is recommended treatment for young and adult patients who
have an MRD. This paper shows the survival rate 75- 80% and long-term curable. The complications of this the
method caused severe infection in who received first-line IST compared to first-line allo-HSCT. And it also shows
graft failure in this method.
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In [4], this paper used transfusion method for sever aplastic anemia (SAA). Here the 80% patients are largely agreed
that transfusion independence would result in fewer burdens on time and cost effective method. This method was
shown least survival rate like 26.77%, also has some complications such as bleeding nose, infection, and increased
development of genetically disease. In [5], this author used questionnaire method for self-evaluation the patients
who have aplastic anemia and Paroxysmal Nocturnal Hemoglobulinuria This was useful method for self-assessment
of each person who are having AA and move on into further treatments for this deficiency. In [6],here the researcher
using Southern blot and quantitative PCR method for aplastic anemia and idiopathic pulmonary fibrosis with short
telomeres. In this method have more complications such as inherited BRCA 1 &2, so this method has least number of
survival rates in patients.

In [7], using MSC transplantation method for acquired aplastic anemia patients. The results of this paper has high
amount of survival rate and30% of relapse rate over the process. And also together with the in vivo transplantation
analysis for MSC as a pivotal microenvironment components, which could help understand the pathogenesis of AA.
In [8], using syngeneic stem cell transplantation method for patients with Sever Aplastic anemia in analysis of all
syngeneictransplants performed in SAA in the EMBT registry it shows the results showed that engraftment was
similar in the patient with or without conditioning but it was more rapid with PBSC compared to BM. In [9], using
allogeneic stem cell transplantation and biopsy method for the patients with hepatitis hypo cellular myelodysplastic
syndrome and aplastic anemia. The diagnosis of HAAA should be considered whenever cytopenia could not
completely corrected while apparent improvement of HLH and hepatitis related complications were improved after
immunosuppressive therapy. The sever or transfusion depended aplastic anemia are diagnosed by ATG or HSC t
methods. These diagnostic methods are helps to identify the aplastic anemic conditions as soon as possible. But this
type of diagnosis methods may be having any mistaken results.

In [10], here the researcher using flow cytometry, NK cell cytotoxicity assay, cell apoptosis, quantities real time PCR,
Blood count and BM biopsy, ELISA methods for the patients with severe aplastic anemia. NK cells might pay an
immunoregulative role in SAA. In this method might bring a novel aspect to SAA therapy. In this methods also
contributed to the path physiology of SAA. But in this methods producing of T- cell in chronic virus infections and
GVHD. In [11], this paper using different diagnostic methods for hypo cellular myelodysplastic syndrome and
aplastic anemia patients. The logical regressing, decision tree and other methods are used compareda support vector
machine. In these methods are helps to identify and diagnose two different diseases. But still these methods are
misjudging hypo-MDS and AA. In [12], using allogeneic Hematopoietic Stem cell Transplantation for sever aplastic
anemia (SAA) patients. In conclusion these results indicate that IST is less effective in SAA progressing from non-
SAA but allo- HSCT can improve outcome.

In [13], using immunosuppressive therapy for aplastic anemic patients. This method shows 68.1% cases has
transfusion independence and 31% of the people most common causes of death were infection and intracranial
hemorrhage within 2 months. In [14], using allogeneic Hematopoietic stem cell transplantation for the patients with
severe aplastic anemia (SAA). Fourteen days later HSCT, the syndrome developed into “Spleen- Kidney Yang
Deficiency” and stasis score decreased. On +90 days, majority patients were diagnosed with “Kidney yang
deficiency” or “spleen — kidney yang deficiency” and 88.9% were diagnosed without stasis.

MATERIALS AND METHODS

DATA COLLECTION

Basic patient’s materials were identified from the medical records of the hospital. Data were obtained on a pre-
designed case record form (CRF) from the achieved patients files. Data on patients’ blood counts, marrow
transplantation details, IST therapy, complications, and concomitant medications were extracted from the achieved
patient's files. The outcomes of interest were hematological response rate (partial and complete), mortality, incidence
of complications/ adverse effects, and their clinical outcomes. The hematological response rate was recorded as
complete response (CR) or partial response (PR) as per the criteria given in British Committee for Standard in
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Hematology (2009) guidelines for the diagnosis and management of aplastic anemia. The study outcome
wasanalyzedfor the whole study populations as well as separately for the different age groups.

STATISTICAL ANALYSIS

Data was collected in Microsoft® Excel® spreadsheet and statistical analysis was done on it. The baseline
characteristics have been summarized using descriptive statistics [number of patients (n), mean standard deviation
(SD), median]. Response to IST, mortality, and adverse events has been summarized using frequency counts (n) and
percentages (%).

RESULT AND INFERENCE OF EXPERIMENTAL RESULTS

RESULT

The survey result states that while analyzing various averages PCV , RBC, MCV,MCHC, PLT, RDW, HGB and MCH.
We can determine the patient’s data from age 17 to 30 yrs. and also determine whether the patients are anemic or
non- anemic.

PATIENTS CHARACTERSTICS

13 patients were included in these study. All the patients belong to acquired aplastic anemia disease. Mostly the data
were collected from female patients only and there age from 17 — 30 yrs. summary demographic and baseline data is
provided in table 1. In table 2 we can determine whether the patients having acquired aplasticanemia are being
treated with IST and the outcome of the IST and allo- HSCT are determined. The treatment related mortality, relapse
and survival rate are being determined. The characteristics of AA patient donor in IST and Allo- HSCT are shown in
table 2. VSAA very severe aplastic anemia, SAA severe aplastic anemia, NSAA non-severe aplastic anemia, ANC
absolute neutrophil count From the figure .1 PCV average bar diagram we can determine 13 patients data in which
21, 24, 25 and 30 age group patients having below average value. i.e. (28.3%,32.9%,26.9% and 31.2%).

From the figure .2 RBC average bar diagram we can determine 13 patients data in which 18,21, 22,24, 26 and 27age
group patients having below average value. i.e. (3.765(cells / mcL), 3.913 (cells / mcL),4.091(cells / mcL),4.016(cells /
mcL),4.145(cells / mcL)and 4.183(cells / mcL)). From the figure .3 MCV average bar diagram we can determine 13
patients data in which 21,22,24,25,26,27,28,29 and 30 age group patients having below average value. i.e. (28.3f],
44.4f1, 32.9f1, 26.9f1, 38.5fl, 44.5fl, 41.4fl, 36.7fl and 31.2fl). From the figure .4 MCH average bar diagram we can
determine 13 patients data in which 20,26 and 29 age group patients having below average value. i.e. (25.3 pg/ cells,
26.5 pg/ cells and 26.7 pg/ cells). From the figure .5 MCHC average bar diagram we can determine 13 patients data in
which 17, 19,20,21,22,24,26,29 and 30 age group patients having below average value. i.e. ( 29.3 g/dL,31.0 g/dL,29.2
g/dL,30.0 g/dL,30.2 g/dL,31.0 g/dL,30.4 g/dL,30.8 and 28.8 g/dL)

From the figure .6 RDW average bar diagram we can determine 13 patients data in which 17,18,19,20,21,24,25 and 30
age group patients having below average value. i.e. ( 16.2%, 15.2%,17.9%, 15.6%,24.6%,16.8%,15.6% and 25 %). From
the figure .7TLC average bar diagram we can determine 13 patients’ data in which 29 age group patients having
below average value. i.e.( 13.41cmm). From the figure .8PLT average bar diagram we can determine 13 patients data
in which 21,24and 26 age group patients having below average value. i.e. (92 platelets/ mL, 132 platelets/ mL and 589
platelets/ mL). From the figure .9 HGB average bar diagram we can determine 13 patients data in which 21, 24, 25, 29
and 30 age group patients having below average value. i.e. ( 6.1g/dL,10.2 g/dL,9.3 g/dL,11.3 g/dL and 9.0 g/dL). By
analyzing the above graphs we could determine the patients from age 17 -30 yrs having aplastic anemia .by isolating
the data and these patients are treated with immunosuppressive therapy before they would go for transplantation.
We would also determine whether the survival rate increased or decreased. SAA, severe aplastic anemia; allo-HSCT,
allogeneic hematopoietic stem cell transplantation; BM, bone marrow; PB, peripheral blood; MNC, mononuclear cell.
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OUTCOME IST

While analyzing the data of 13 patients were they have been treated with immunosuppressive drug for the disease
acquired aplastic anemia. We come to know that this treatment has high positive outcomes. Immunosuppressive
therapy makes characteristic changes in the patient’s age group 17 — 30 years.

OUTCOME OF Allo- HSCT

The donor median age is ranging around 17 — 30 years and the donor recipient sex match is around 10:3 ratio. The
blood types of donor to recipient is around matched and mismatched (2, 11). The grafting percentage is around Bone
marrow (BM) and peripheral blood (PB) are 3 and 10. The HLA match is based on 8/10, 9/10 and 10/10 is 4, 2 and
7.the graft failure is 0.72%, secondary graft failure 2.90 % and delayed PLT recovery percentage is 10.87%.

TREATMENT RELATED MORTALITY, RELAPSE

The following details represents the data for the acquired aplastic anemia and their chances of treatment. The median
platelet recovery is around 14 days and the median neutrophil recovery is around 11 days. The hemoglobin total
number is approximately around 11.56% and RBC around 4.26%.The platelet count is around 236.2308% and the
total number of severity of acquired aplastic anemia is 62.6%. It is being analyzed from table 1 and 2.

INFERENCE FROM THE EXPERIMENTAL RESULT

While analyzing the data and the current therapeutically algorithm of IST and allo- HSCT is the treatment for severe
acquired aplastic anemia. Today there are still many challenges in the management of patients with severe acquired
aplastic anemia (SAA) and the aim of this is to achieve precision therapy. While analyzing the patient’s data we can
understand that immunosuppressive drug therapy is more effective than the transplantation process. However at
present we do not know the result of IST is for Sever aplastic anemia that has processed from non- anemic
conditions. For sever acquired plastic anemia patients there no longer parameter used to determine the first line-
treatment. Many patients with SAA experience have poor quality of life. These include fatigue, poor global health
status, hemorrhage, and dyspnea. Impairment in these poor quality of life measures has been attributing, at least in
part, to downstream effect of pancytopenia in these patients. If the acquired aplastic anemia is being treated with IST
before they going for allo- HSCT at that chances of survival rate will be up to 90%.

CONCLUSION

In conclusion the encouraging results observed from the data has high effect on immunosuppressive therapy. The
allo- HSCT can improve clinical outcome for patient with sever acquired aplastic anemia that progressed from non —
anemic conditions. The allo- HSCT may be the first therapy for patients who can tolerate aggressive treatment. We
wish to mention that our study is limited by its retrospective nature. Further well-designed, prospective, controlled
multicenter co- operative studies are needed to validate our results to confirm the superiority of this approach.
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Table 1:demographic and baseline characteristics

Parameter Value

Total number of subjects 13

Severity of AA [n (%)] SAA 62.6%

Adults (n=13)

Age [years (median)] 24

Sex (female) 13

Hemoglobin [gm/dl (Mean + SD)] | 11.56154 + 2.349659
RBC [per uL (Mean * SD)] 4.267607 + 0.357162
Platelets [per puL (Mean * SD)] 236.2308 + 131.7448

Table 2 Characteristic of SAA patient and donors in Allo - HSCT

www.tnsroindia.org.in ©1IJONS

ISSN: 0976 — 0997

Variable N=13
Donor median age, years (range) 24 (17- 30)
Donor-recipient sex match, no. (N)

Female-female 10
Female-male 3
Blood types of donor to recipient, no. (N)

Matched 2
Mismatched 11
Source of graft, no. (N)

BM 3
PB 10
BM +PB 0

HLA-matched, no. (N)

8/104

9/102

10/107

Median MNC, x108 /kg (range)

10.76 (2.33-33.40)

Median CD34+ cells, x106 /kg (range)

4.07 (0.68-12.39)

Median neutrophil recovery, days (range) 11 (8-37)
Median platelet recovery, days (range) 4 (8-330)
Primary graft failure, no. (%) 1(0.72)
Secondary graft failure, no. (%) 4 (2.90)
Graft failure of platelets, no. (%) 5(3.62)
Delayed platelet recovery, no. (%) 15 (10.87)
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Figure 1. Aplastic anemic bone marrow

Figure 2. Pathogenesis of Acquired aplastic anemi
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Figure 3. Packed Cell Volume Average (PCV)

Figure 4. Red Blood Cells Average (RBC)
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ABSTRACT

Rheumatoid arthritis is a chronic inflammatory disease that needs global attention. Vitex negundo
commonly called Nochi has been widely used in traditional arthritis ailments. The replacement of
adequate steroid drugs with plant-based biochemical leads may reduce the treatment-based side effects
and consequences. The current study involves in vitro pharmacologically beneficial effect of Vitexin, a
bioactive compound of Vitex nequndo on highly differentiating THP-1 cell lines. Cell cytotoxicity assay

was performed to assess the toxicity of the compound, Vitexin. Followed by RT-PCR gene expression
studies of Vitexin before and after treatment on LPS induced THP-1 cell lines in varying concentrations.
Vitexin treated cell lines showed significant (p<0.05) effect on down regulation of inflammatory key
target genes such as Tumor necrosis factor @ (TNFa), Interleukins (IL-15, and IL-6). The effects are
compared with the standard drug Prednisone treatment. Amplification blots are recorded and the
corresponding CT values and their reports are expressed statistically. The results show that the bioactive
compound, Vitexin has a significant inhibitory role in expression of inflammatory genes in THP-1 cell
lines stimulated by Lipopolysaccharides. The current study suggests that Vitexin may act as a potent
anti-inflammatory agent for rheumatoid arthritis treatment and further in vivo studies are needed.

Keywords: Rheumatoid arthritis, TNFe, IL-18, IL-6, Vitexin, THP-1 cell lines, LPS
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INTRODUCTION

Plants are the rich source of pharmacologically beneficial molecules and metabolites such as flavonoids, alkaloids,
tannins, coumarins, phenols, glycosides that play a dynamic role in engaging in various activities like anti-
inflammation, anti-ageing, anti-cancerous, antibacterial and antiviral [1]. Traditional folkloric herbal medicines and
procedures are gaining immense importance [2] in replacing chemical-based Disease Modifying Anti-Inflammatory
Drugs (DMARDS) and Non-Steroidal Anti-Inflammatory Drugs (NSAIDS) especially in developing countries like
India due to their promising cost and drastic prolonged side effects [3]. One such well known medicinally significant
annual shrub is Vitex negundo, used as an important natural constituent in Ayurvedic anti-inflammatory medicines
and procedures for centuries [4]. From earlier studies it is known that Vitex negundo is reported to contain an ample
number of naturally effective phytochemical candidates of choice [5]. The present study deals with the scientific
validation of the anti-rheumatic potential of an herbal lead, Vitexin from Vitex negundo [6]. Vitexin is a Flavonoid C-
glycoside and flavonoids are generally polyphenolic compounds with a wide array of pharmacological actions [7].
Vitexin has been reported as a promising pharmacokinetic property in various oxidative stress-related models [8].
Vitexin acts as a good radical scavenger and a potent antioxidant candidate. Since it is a small polar molecule, it is
easy to dissolve and may become a better lead of choice [9] (Figure 1).

A commonly increasing chronic autoimmune inflammatory disease which ranked 424 highest contributor of over
150 types of rheumatic and musculoskeletal disorders categorized that needs global attention is Rheumatoid arthritis
[10]. RA is a bone deformity disease in which the inflammation originates at the synovium [11]. At the site of
inflammation, high traces of expression of pro-inflammatory cytokines are reported. Cytokines further sequester the
proliferation of macrophages and immune cells at the synovium, leading to irreversible bone damage [12]. Tumor
necrosis factor & (TNFa), IL-1f3, and IL-6, are the most prominent pro-inflammatory cytokines produced by activated
macrophages at the site of inflammation and stimulate the synovial fibroblasts (SFs) called fibroblast-like
Synoviocytes (FLS) [13], [14]. Inflammatory processes may lead to collagen degradation mostly due to the up-
regulation of matrix metallo-proteinases (MMPs) by the above-mentioned Tumor necrosis factor a (TNFa), IL-1p,
and IL-6 followed by NFkB and human IKf Kinase proteins [15]. Vitexin may act as a potent anti-inflammatory
agent which has been traditionally used for various inflammatory diseases [16]. This study involves research on
validating the efficacy of Vitexin on inflammatory targets at the site of synovium in rheumatoid arthritic condition
by assessing the cytotoxicity of Vitexin on differentiating human monocytic THP-1 cell lines and the determination of
mechanism of action of Vitexin on pro-inflammatory genes and their corresponding downregulations using LPS
stimulated human monocytic THP-1 cell lines [17].

MATERIALS AND METHODS

Chemicals

Vitexin and Prednisone were purchased from sigma. Fetal bovine serum from Genetix Biotech, India. RPMI-1640
from Genetix Biotech, India 7. MEM medium from Genetix Biotech, India. DMSO from SRL chemicals. MTT, (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)) were purchased from Sigma

Cell culture

THP-1 cell line was purchased from NCCS Pune. The cell lines were grown in a RPMI-1640 medium supplemented
with 10% fetal bovine serum and 100 U/ml penicillin and 100 pg/ml streptomycin. When a cell density in a culture
flask reached 70-80% confluence, they were collected by centrifugation, counted and seeded in 6-well plates in the
density of 200000 cells per well in 2 ml complete medium. THP 1 cells were treated with Vitexin for inflammatory
stimulus and the corresponding changes in mRNA and inflammatory protein levels were assessed.
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Cell proliferation (MTT) assay

Cell proliferation (MTT) assay was performed following the method described by Carmichael et al., (1987) and
percentage of cell viability was determined by spectrophotometric determination of accumulated formazan
derivative in treated cells at 570 nm in comparison with the untreated ones [18]. For the MTT assay, the cells were
grown in tissue culture flasks containing RPMI-1640 medium supplemented with 10% FCS, 100 U/ml penicillin, and
100 pg/ml streptomycin and grown at 37°C under a humidified atmosphere of 95% air and 5% CO,. Cells were
regularly passaged and maintained before including for the experiment. When a cell density in a culture flask
reached 70-80% confluence, they were collected by centrifugation, counted and seeded in 96-well plates in the
density of 10000 cells per well in 100 pL. Test item was prepared as 200 mg/ml stocks by adding 100% DMSO. The
working stock of 2X (2, 6, 20, 60, 200, 600 and 2000 ug/ml) concentration was prepared in complete medium
supplemented with 10% FBS and antibiotics. 100 uL volume of 2X stock was transferred to respective wells to
maintain the final concentration range of 1, 3, 10, 30, 100, 300 and 1000 pg/ml and the plate was further incubated for
48 hours at 37°C, 5% CO in the incubator.

MTT solution was prepared at 5 mg/ml in PBS and after 48 hours incubation 50 ul of MTT solution was pipetted into

each well to achieve 1mg/mL as final concentration. The plate was further incubated for 3 hours in incubator and the
medium was carefully decanted by pipetting. The formazan crystals were air dried in dark place for 30 min at room
temperature and dissolved in 100 uL DMSO. The plates were mildly mixed at room temperature for 10 min and the
OD was measured using Synergy HT microplate reader at 570 nm. From the optical densities the percentage growths
were calculated using the following formula:

Percentage growth= 100 x [(T-To)/(C-To)]

Where, T is optical density of test, C is the optical density of untreated control, To is the optical density at time zero
(at the time of compound addition). From the percentage growth a dose response curve was generated and GI50
values were interpolated from the growth curves.

Vitexin Treatment

2x105 cells/well of human THP-1 plated in 1.6 ml volume on 6-well tissue culture plate and incubated for 30 min
before compound treatment at 37°C under a humidified atmosphere of 95% air and 5% CO:. The test compounds
were prepared 20 mg/ml stock from this working stock are prepared as 5X concentration (250, 500 and 1000 pg/ml) in
complete RPMI-1640 medium.400 pl of Vitexin and Prednisone were transferred to respective wells to achieve the
final concentration of 50, 100 and 200 pug/ml and the plates was gently rocked for few seconds. 400ul of complete
medium was added to the well served as untreated control and LPS induced. The plate is incubated for 30 min
before adding LPS. After incubation 100 pl of 2 pg/ml stock of LPS was added to all the wells. The plate was further
incubated at 37°C under a humidified atmosphere of 95% air and 5% CO: for 20 hrs. After incubation, the cells were
collected by centrifugation at 3000 rpm for 5 min at 4°C.The supernatants were discarded and the cell pellets were
washed with Phosphate buffered saline before RNA isolation processes.

RNA Isolation

The total RNA was extracted from the cell pellets using TRIZOL method [19]. 1 ml of TRIZOL reagent was added
into cell pellet and homogenised by vortexing. The homogenised samples were incubated for 5 minutes at room
temperature for complete dissociation of nucleoprotein complexes. After incubation, the samples were centrifuged at
12000 rpm for 10 min to remove cell debris. The supernatants were transferred in a fresh tube and 0.2 ml of
chloroform was added to each tube. Then they were vortexed vigorously for 15 seconds and incubated for 3 min at
room temperature. After incubation, they were centrifuged at 12000 rpm for 15 min at 4°C. After centrifugation,
around 0.5ml of the upper aqueous phase was transferred carefully without disturbing the interphase into fresh tube.
The volume of the aqueous phase was measured 0.5 ml of isopropanol was added into all the tubes and gently
inverted the tubes for mixing. The samples were incubated for further 10 min at room temp and centrifuged for
10000 rpm for 10 min. The precipitated pelleted RNAs were washed by adding 1 ml of 75% ethanol and centrifuged
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for 10 min at 8000 rpm. The washing step was repeated twice. The RNA pellets were air dried for 10 min and
dissolved using 100ul of RNase free water. RNA was quantified using a spectrophotometer and the purity of the
sample was determined using A260/280 readings. Samples with A260/280 readings above 1.8 are free of any protein
contamination. 100ng of sample was run on RNA gel to check for DNA contamination after the samples were treated
with DNase I from NEB [Catalogue#: M0303S] as per manufacturers protocol to eliminate any possible DNA
contamination.

c¢DNA Conversion

All the required kit components and reagents are thawed on ice. Required volumes of each component were mixed
as per the manual instructions. Master mix prepared for 6 samples was equally distributed into 0.2ml PCR vials. To
each vial 200 ng of respective RNA sample was added and final volume was made to 20uL using molecular grade
water. The reaction mixture was completely mixed with pipetting the reaction mixture up and down 2-5 times. The
samples were then loaded into a thermal cycler Himedia personal and the following program was run. After
completing the cDNA conversion step the samples were stored at -20°C until further process.

Real Time PCR Analysis

Real time assay was performed for 4 samples mentioned above for the following genes (Table-1). All the components
required for the setup were thawed on ice prior to setup. A master mix with each primer set was prepared for
required number of samples and 2 additional samples to compensate for the pipetting losses. All reactions are
performed in duplicates along with NTC (non-template control). 38 pul of the mix was aliquot into corresponding
wells, to each master mix 2 pl of respective sample is added to make to a final volume of 40 pl. Sample was mixed 2-
5 times with pipette and 20 ul was transferred into replicate vial. All the sample tubes were covered with Optical
film/Optical cap (Agilent: #401425). Sample tubes were briefly vortexed and centrifuged to bring down the contents
and to eliminate any air bubbles. The samples were loaded onto the Real time PCR machine Strat gene Mx3000P and
the two-step program was run.

Statistical analysis

The RT-PCR data was collected and analyzed on MxPro Software from Agilent Technologies. All the CT values were
exported to excel file for final reporting. All the results were statistically expressed as Mean + Standard error mean
(SEM) using SPSS Software (version 12.0)

RESULTS

To verify the cytotoxic effects of Vitexin, Vitexin was treated at different concentrations on human monocytes THP-1
cells in reference to the standard drug for Rheumatic arthritis prescription, Prednisone. The MTT assay was
performed in quadruplicate and cumulative variation was maintained less than 20% between the data points and
Vitexin shows growth inhibition in THP-1 cells at ICso of 91.3 pg/ml (Figure 2). From the cytotoxic assay results it is
known that Vitexin significantly at, 95% confidence interval reduces the differentiation of THP-1 monocytes in
comparison with the control THP-1 cell line which was tested with different concentrations. (Figure 3 and Figure 4.)
To assess the in vitro anti-inflammatory activity of Vitexin on THP-1 monocytes, Real Time PCR analysis of Vitexin in
three different concentrations (50pg/ml, 100pg/ml and 200 pg/ml) was performed to find out the mRNA expression
levels of target pro-inflammatory cytokines. Amplification blots were analyzed and the CT values of Tumor necrosis
factor a (TNFa), IL-18, and IL-6 before and after inducing inflammation using Lipopolysaccharide in reference to
Prednisone were observed and recorded. CT values of Prednisone, a standard anti-inflammatory drug used as
positive control, and (3-Actin as a housekeeping gene were noted. The mRNA expression levels of Tumor necrosis
factor @ (TNFa), IL-15, and IL-6 are reported as 3 actin gene normalized gene expression charts with respect to
Vitexin and Prednisone treatment (Figure 5). The mRNA expression levels of cytokines in the LPS induced untreated
cell line group represent the inflammatory rate in comparison with untreated cell lines. LPS stimulated the
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expressions of TNFa, IL-1f5, and IL-6 in THP -1 cell lines was found to be 8.6%, 9.32%, 13.6% respectively in terms of
means normalized gene expression.

DISCUSSION

Earlier studies reported that THP-1 cell lines are one of the best in vitro cell line models for studying immune
complexes upon treatment [20, 21]. Vitexin treated genetically identical cell lines mimicked a reliable inflammatory
pathway upon treatment. Gene expression levels of TNFa were considerably decreased at the Vitexin treatment of
about 200 pg/ml on comparison with standard Prednisone treatment of 50 pg/ml. Vitexin at 50 pg/ml shows a
moderate anti-inflammatory activity on IL-6 expressions on comparison with the other two concentrations of Vitexin.
IL-18 expressions were increased 10 times from the untreated cells after LPS stimulation. Vitexin concentrations of
about 100 pg/ml and 200 pg/ml showed a significant reduction in the expression of IL-18 gene. Similar results have
been reported earlier that Vitexin has significant effect on cytokine expressions and immune cell downregulations
[22]. These results may confirm that the treatment of Vitexin at minimal concentration shows a potent
pharmacological effect on expression of inflammatory genes with a special note on downregulation of TNF alpha
which plays a crucial role in sequestering immune cells at the synovium. Effect of Vitexin on downregulation of
inflammatory genes may act as a demonstration of potent anti-inflammatory activity of flavonoid, Vitexin and may
support the studies reported earlier regarding inhibition of pain- like behavior [23] in experimental models.

CONCLUSION

This present study may evident that Vitexin is a potent flavonoid from an easily available traditional plant V.
negundo which shows a notable pharmacologically beneficial role on inflammation. This study may further ensure
the in vivo anti-arthritic study of Vitexin is needed to scientifically validate the traditional usage of the whole plant
Vitex negundo in treating rheumatism. Further studies may reveal that Vitexin is a potent lead which may be a
competitive substitute of TNF a inhibitors.

ABBREVIATIONS

(DMARDS) Disease modifying anti-inflammatory drugs, (NSAIDS) Non-steroidal anti-inflammatory drugs, (TNFa)
Tumor necrosis factor a, (IL-18) and (IL-6) Interleukins, (SFs) synovial fibroblasts, (FLS) Fibroblast-like Synoviocytes,
(MMPs) Matrix Metallo-Proteinases, (NFk@) Nuclear factor kappa light chain enhancer of activated p cells, (IKf
Kinase) IKappa B kinase, (LPS) Lipopolysaccharide, (MEM) Minimum essential medium, (DMSO) Dimethyl
sulfoxide, (FCS) Fetal calf serum, (NTC) Non-template control, (CT) Cycle Threshold
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Table-1 Primer Details for RT PCR Analysis

Gene Primer | Primer Sequence Size of Amplicon (bp)
Human IL-1a Forward | AACCTCCTCTCTGCCATCAA 260
NCBI Ref. Sequence: NM_000576.2 Reverse | GGAAGACCCCTCCCAGATAG
Human IL-6 Forward | AAAGAGGCACTGGCAGAAAA
NCBI Ref. Sequence: NM_000600.4 Reverse | CAGGGGTGGTTATTGCATCT 259
Reverse | GGCCTTGCTCTTGTTTTCAC
Human TNF-B Forward | AACCTCCTCTCTGCCATCAA 100
NCBI Ref. Sequence: NM_000594.3 Reverse | GGAAGACCCCTCCCAGATAG
B-actin Forward | CATCGAGCACGGCATCGTCA 211
NCBI Ref. Sequence: NM_001101 Reverse | TAGCACAGCCTGGATAGCAAC
. Effect of Vitexin on THP-1 Cells
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Figure 1: Vitexin
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Figure 5: LPS induced Vitexin modulated gene
expressions of TNFq, IL-18, and IL-6 in THP -1 cell
lines in comparison with standard- Prednisone
expressed as B-actin equivalents. Data are presented
as Mean * S.D (*p<0.01, *p<0.05, **p<0.001 compared
to control)

Figure 6: The RT-PCR amplification CT data from
MxPro Software, Agilent Technologies
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ABSTRACT

Calf birth weight is considered as an important trait in dairy cattle breeding programs. A study was
conducted to determine the birth weight and sex of crossbred calves in an organized dairy farm. The
investigation was carried out at Base Farm Kolahalamedu, situated at Vagamon Village of Idukki District
in Kerala state. The data related to birth weight and sex of calves born to cows inseminated with the
crossbred Jersey (CBJ) and crossbred Holstein Freisian (CBHF) bull semen during a period of 2 years
(2019 and 2020) were collected separately and grouped. Secondary sex ratio (SSR) and relative female
ratio (RFR) was also determined. In total, 63 calves were born live during the study period of which 26
calves with mean body weight of 28.65+0.42 were born to cows inseminated with CBHF semen and 37
calves with mean body weight of 25.54+0.39 were born to cows inseminated with CBJ semen. In total 33
female calves and 30 male calves were born during the study period. The calculated SSR was 47.62: 52.38
while the RFR was 1.1. The study revealed that in crossbreeding programmes, birth weight of calves is
influenced by the breed of the sire and the proportion of male and female calves born are nearly the
same.

Keywords: weight, dairy, cattle, Idukki, study period.
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INTRODUCTION

Calf birth weight is considered as an important trait in dairy cattle breeding programs and is positively correlated
with future milk production of the herd (Ranhbar et al., 2016). However, increased calf birth weight is associated
with dystocia and calf mortality which may lead to economic losses (Meijering, 1984). In Kerala, crossbreeding of
cattle with exotic dairy cattle breeds such as Holstein Friesian, Jersey and Brown Swiss for the last few decades had
improved the birth weight of calves and average milk production of cows. Cross breeding allow to combine the
desirable characteristics from the breeds involved resulting in heterosis or hybrid vigour (Deepti et al., 2021).
Generally in cross breeding programms of the country exotic inheritance is maintained without exceeding 62.5%
since beyond this crossbred aquires the problems with adaptability and lower disease ressistance.

METHODOLOGY

The study was carried out at Base Farm Kolahalamedu, situated at Vagamon Village of Idukki District in Kerala state
with an altitude of 1100 m above sea level, with an annual rainfall of 2300 mm. Crossbred cattle with a herd strength
of nearly 150 animals are maintained in the farm in a semi intensive system. Animals are housed in well ventilated
sheds with asbestose roofing laid over stacked and cemented stone walls under proper hygeine. Animals are left out
for grazing from morning till noon for nearly 6 hrs in a day. While housed in the shed, animals are offfered with
adlibitum fodder (Setaria grass), adlibitum water and concentrate mixture as per the requirement (Package of
Practices). Animals in estrus are identified during grazing and are inseminated randomnly with crossbred Jersey
(CBJ) or crossbred Holstein Friesian (CBHF) semen supplied by Kerala Livestock Development Board. The data
related to birth weight of calves born to cows inseminated with the CBJ and CBHF bull semen during a period of 2
years (2019 and 2020) were collected separately and grouped. Birth weight of calves were recorded soon after birth in
a digital weighing balance. Student “t” test was performed to study the variations in birth weight between the calves
born to cows inseminated with CBJ and CBHF semen.

Sex of the calves born during the period was also recorded and the secondary sex ratio (SSR) was calculated
(Fischer., 1930) as (A/C) x 100 : (B/C) x 100, where A is the number of male, B is the number of female and C is the
total of male and female born. (A+B). Relative female ratio (RFR) was calculated as the ratio of the number of female
calves with the number of male calves (Yilmaz et al., 2010).

RESULTS AND DISCUSSION

In total, 63 live calves were born during the study period of which 26 calves were born to cows inseminated with
CBHF semen and 37 calves were born to cows inseminated with CB] semen. Mean birth weight (kg+SEM) of calves
born to cows inseminated with CBHF semen (28.65+0.42) was higher (p<0.05) than the calves born to cows
inseminated with CB] semen (25.54+0.39). Hick son et al, (2015) also found that Jersey calves were lighter than
Holstein Freisian calves born to dairy cows in New Zealand. In total 33 female calves and 30 male calves were born
during the study period. The calculated SSR was 47.62: 52.38 while the RFR was 1.1. In a study conducted at an
organized dairy farm in Andaman and Nicobar islands (Perumal et al., 2019) the proportion of male and female
calves born was 49.75: 50.25 and the RFR value was nearly 1.

CONCLUSION

In crossbreeding programmes using the crossbred bull semen of Jersey and Holstein Freisian breeds, calves born to
cows inseminated with the semen of CBHF bulls were comparitively heavier. It was also observed that crossbreeding
with semen of CBJ and CBHF bulls maintains a similar proportion of male and female calves born in an organized
dairy farm.
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ABSTRACT

Inflammation is at the root of numerous physiological and pathological processes. Many kinds of
inflammation have well-understood pathogenic characteristics, but their physiological activities are
mostly unknown. Infection and tissue injury are two of the most common causes of inflammation, and
they both cause the recruitment of leukocytes and plasma proteins to the injured tissue location. An
essential oil is described as a product derived by hydro distillation, steam distillation, or dry distillation
of a plant or some components of it, or by a suitable mechanical method without heating. They are
aromatic oily liquids that are volatile, have a strong odour, are rarely coloured, and have a lower density
than water. Essential oils, which act on the primary pathways involved in the pathogenesis of
inflammation, have shown encouraging outcomes in preclinical research. Essential oils are particularly
useful in treating minor to medium wounds, skin abrasions, excoriations, skin infections, and other
topical health issues when administered at the proper concentration.

Keywords: Essential oil, Inflammation, Inflammatory mediators, lysosomes, Anti-inflammatory,
Leukocytes.

INTRODUCTION

Inflammation occurs when infectious microorganisms such as bacteria, viruses, or fungi infiltrate the body, settle in
specific tissues, and circulate in the bloodstream. In most cases, both the innate and adaptive immune responses are
implicated in the development of inflammation. During various forms of inflammatory responses, a variety of
inflammatory mediators are synthesized and released. Profaned anti-inflammatory mediators are the two primary
groups of inflammatory chemicals. Some mediators, such as interleukin (IL)-12, do, however, have both pro- and
anti-inflammatory effects [1] .Heat, redness, discomfort, swelling, and disrupted physiological activities characterize
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inflammation, which is a body response to injury, infection, or destruction. Inflammation is the body's natural
protective response to tissue damage caused by physical trauma, toxic chemicals, or infectious pathogens. It is the
body's response to inactivate or eliminate invading pathogens, remove irritants, and prepare tissues for repair. The
release of chemical mediators from wounded tissue and migratory cells sets it [2]. Inflammation is a complicated and
necessary component of the body's reaction to biological, chemical, or physical stimuli, as well as the cellular and
molecular events that initiate and govern interactions among the numerous players involved in the inflammatory
process. The immune systems cells migrate to the site of injury in the acute phase of the inflammatory response,
which is aided by soluble mediators such as cytokines, chemokines, and acute-phase proteins [3]. In recent years, at
least 300 types of essential oils out of 3000 have become commercially relevant in a variety of industries, including
cosmetics, food, beverage, agronomics, and medicines. The bioactive components found in essential oils include
limonene, geranial acetate, corvine, and others. Essential oils are used to preserve food additives, treat common
ailments and traditional medicines, and are also employed by aroma therapists. Natural antioxidants are employed
in essential oils. Natural antioxidants are widely used in anti-inflammatory drugs and foods [4]. Essential are
fragrant compounds found naturally in plants. EOs have a long history of usage in traditional medicine and have
recently acquired favor in the beauty industry [5]. One intriguing category of possibilities for clinically acceptable are
discovered as essential oils and their volatile constituents. Essential oils had previously been demonstrated to be
effective in distributing a variety of medications through the skin, including vitamins [6].

Cellular Markers of Inflammation

During the inflammatory response, adhesion molecules regulate the contacts between leukocytes and endothelial
cells. The over expression of cell surface ligands early in inflammation triggers a complicated cascade of events that
leads to cell-to-cell contacts. Once inflammatory cells arrive at the site of damage, they interact with the endothelium,
other parenchyma cells, immune cells, and extracellular matrix proteins to maintain the response, which can result in
either resolution or persistent inflammation [10]. Although there are a variety of methods for studying inflammation
in living tissues of acute or chronically instrumental models, the study of inflammation in humans is limited unless
the inflammation is superficial and accessible using current microscopic techniques. Micro bubbles that cling to
inflammatory areas and can be detected using a whole-body imaging approach are an emerging technology. These
could make it easier to examine inflammatory indicators in individual organs of patients in the future [11]. The
majority of previous investigations of inflammation depended on the collection of venous blood samples, or to a
lesser extent, urine or lymph samples. Such samples will only be beneficial if the inflammation has progressed to the
point where inflammation markers can be detected globally. Then there are two options for testing: circulating cells
and plasma [12]. Various inflammatory illnesses have been linked to oxidative stress. Inflammation is a crucial part
of the body's defence against harmful stimuli, and it's also important at the start of wound healing. A slowed
resolution of inflammation, on the other hand, might lead to a chronic, exacerbated reaction with more tissue
damage [13]. Inflammatory-mediated tissue damage plays a key role in the development of various inflammatory
skin disorders, such as sunburn and psoriasis. Excess reactive oxygen species released in the skin over an extended
period of time might worsen inflammatory damage and induce chronic inflammation [14]. Several antioxidants and
pro-oxidants govern the cellular redo balance; nevertheless, in cases of chronic inflammation, the antioxidant system
may be depleted, resulting in persistent oxidative stress [15].

Biochemical Mechanisms in Inflammation

In vertebrates, inflammation is a symptom of severe cell injury. Disturbance in local fluid exchange triggers the
inflammatory response. The most significant change is an increase in capillary permeability on a local level. The
release of leucotaxine by wounded cells at the site of inflammation contributes significantly to this. This appears to
be a polypeptide and is a diffusible material. It also has the ability to cause leucocyte migration across the
endothelium wall [16]. The leucocytos is promoting factor is another mediator found in inflammatory exudates. In
addition to the thermos table leucocytos is factor, this component gives a plausible explanation for leucocytosis in
inflammation. The immunological implications of inflammation are examined, with the significance of inflammation
as a regulator of bacterial invasiveness being highlighted [17]. The release of a toxic euglobulin called necrosis is
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thought to be responsible for the pattern of harm seen in inflammation. Fever has been linked to two factors: pyrexia,
a thermos table component, and a thermo labile factor. The wounded cell is unable to produce inflammatory
mediators as rapidly as it would under normal conditions[18]. Regulatory proteins, peptides, and enzymes
produced as a result of inflammatory gene activation are particularly significant. Regulatory proteins, particularly
tissue protein hormone cytokines, which are growth factors of inflammatory and immune cells and their
proliferation and differentiation, play a key role in the beginning and regulation of inflammation. Almost all
regulatory and effectors molecules, as well as inflammatory processes mediated by them, are influenced by cytokines
[19]. The majority of cytokines actions are Para or anticrime, but they also circulate in the plasma: they are generally
represented by transforming growth factor and macrophage colony stimulating factor, and tumor necrosis factor is
also present in inflammation [20].

Essential Oils and Inflammation

Inflammatory disorders are caused by the body's response to tissue damage, and if the response is insufficient or the
stimulus persists, the inflammation will advance from acute to chronic, leading to cancer, neurological, and
autoimmune diseases. It is vital to hunt for new biologically active molecules with anti-inflammatory action due to
the complexity of processes that occur in inflammation and the bad effects of medications used in clinical practice.
Essential oils, which act on the primary pathways involved in the pathogenesis of inflammation, have shown
encouraging outcomes in preclinical research [21]. Essential oils are particularly useful in treating minor to medium
wounds, skin abrasions, excoriations, skin infections, and other topical health issues when administered at the
proper concentration. Although aromatic herbs have traditionally been used to treat wounds, the use of pure
essential oils for wound treatment is uncommon([22]. Essential oils have a variety of bioactive properties, including
antioxidant, anti-inflammatory, antibacterial, antiviral, and ant carcinogenic properties. Consumers seeking less
expensive, more "natural” alternatives to disease-fighting pharmaceuticals have increased demand for plant essential
oils. Essential oils are biodegradable, widely available, and "less hazardous" than synthetic preservation agents in
food and cosmetic applications. This optimism has sparked worries and prompted research into the safety and
efficacy of essential oils in diverse systems in order to better understand their pharmacological properties and health
significance [23].

CONCLUSION

Essential oils, commonly referred to as volatile oils, are concentrated plant products that contain volatile fragrance
components. On humans, animals, and other plants, these combinations of volatile chemicals have a variety of
biological effects. Essential oils are extracted through distillation and expression and are widely utilized in
fragrances, cosmetics, and cleaning goods, as well as in food and beverage flavoring. However, essential oils are also
very beneficial in the treatment of a variety of ailments, and their therapeutic use has grown in popularity, as has the
use of many of its constituents as single scent compounds.
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Table 1. Examples of Inflammation in the Microcirculation
Inflammation Description

Localized Endothelial Injury Since antiquity, cardinal symptoms of inflammation, the body's
primordial reaction to tissue injury or infection, have been
identified as localised loss of this selective barrier function
combined with emigration of white blood cells and pus
production[24].

Physiological Shock Entrapment of platelets and leukocytes in the microcirculation of
distant organs, blood coagulation and widespread capillary
occlusion, increased permeability and tissue swelling, red cell
aggregation, reduction of central blood pressure, cell apoptosis,
and parenchymal tissue failure are all symptoms of this type of
inflammation[25].

Ischemia Ischemia followed by reperfusion causes a different type of
inflammation. Any prolonged drop in microcirculation blood
flow is followed by a time of reperfusion accompanied by classic

indications of inflammation. Although cell injury may occur
during ischemia, reperfusion frequently exacerbates injury or
even death of previously healthy cells, the level of which is
determined by the duration and severity of blood flow loss
during ischemia[26].

Tissue Burn The burn site may be subjected to repeated platelet adhesion and
a repeat of the cycle, which begins with the formation of a platelet

thrombus and ends with the release of the thrombus in the form
of an embolus. A few cells are seen migrating into the tissue in the
early stages of this type of tissue injury[26].

Table 2. Chronic Inflammation of the Skin [27]

Conditions Description
Sunburn UV-induced oxidative damage is caused by either direct UV
radiation damage or indirect UV-induced oxidative damage

caused by activated immune cells and dysregulated cellular
communication.

Psoriasis The involvement of elevated reactive oxygen species levels in
psoriasis pathogenesis is thought to be a significant element in the
pathogenesis of psoriasis.

Burn injury After skin burn, molecular signals, including inflammatory
mediators and oxidants, are released at the injury site, further

contributing to tissue damage and ischemic tissue necrosis.

Table 3. Anti-Inflammatory Activity Of Some Essential Oils [28]

Essential Oils Activity
Ageratum fastigiatum This plant is used as an anti-inflammatory, analgesic, and antibacterial in
(Asteraceae) medicine. Germacrene D, humulene, and cedrene were the primary chemicals
discovered in the essential oil.
Citrus sinensis L. (Rutaceae) Anti-inflammatory, antidepressant, anti-spasmodic, antiseptic, aphrodisiac,

carminative, diuretic, tonic, sedative, and cholagogue qualities can be attributed
to orange essential oil.

Dennettia tripetala (Annonaceae) | Fever, typhoid, cough, worm infestation, vomiting, and other ailments are
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treated with the leaves in combination with other therapeutic plants.stomach
pains Anti-inflammatory and anti-antinociceptive.

Fortunella japonica (Rutaceae) Vitamins A and C are abundant. Major components are d, 1-limonene and
carvone. Oil has anti-inflammatory properties.

Lasentint Oir

Fig.1.Turmeric Essential Oil

Fig.3.Tea Tree Essential Oil Greendorse Patchouli Essential Oil
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ABSTRACT

Surveillance cameras are being installed in many primary daily living places to maintain public safety. In
this video-surveillance context, anomalies occur only for a very short time, and very occasionally. Hence,
manual monitoring of such anomalies may be exhaustive and monotonous, resulting in a decrease in
reliability and speed in emergency situations due to monitor tiredness. This chapter presents a review
and systematic study on the moving object detection and surveillance of the video as they are important
and challenging task in many computer vision applications. Such as human detection algorithm, vehicles
detection, threat, security. Video surveillance in a dynamic environment, especially for human and
vehicles and for specific object in case of security is one of the current challenging research topics in
computer vision it is a key technology to fight against terrorism, crime, public safety and for efficient
management of accidents and crime scene going on now a day. The paper also presents the concept of
real time implementation computing task in video surveillances system. In this review paper various
methods are discussed were evaluation of order to access how well they can detect moving object in an
outdoor/indoor section in real time situation we would like to review the existing methods of modelling
video representations using deep learning techniques for the task of anomaly detection and action
recognition.

Keywords: Computer Vision, Threat Detection, Anomaly detection, Image Processing
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INTRODUCTION

Visual (or video) surveillance devices have long been in use to gather information and to monitor people, events and
activities. Visual surveillance technologies, CCD cameras, thermal cameras and night vision devices, are the three
most widely used devices in the visual surveillance market [1]. Visual surveillance in dynamic scenes, especially for
humans, is currently one of the most active research topics in computer vision and artificial intelligence. It has a wide
spectrum of promising public safety and security applications, including access control, crowd flux statistics and
congestion analysis, human behavior detection and analysis, etc [2] Visual surveillance in dynamic scene with
multiple cameras as shown in Fig. 1, attempts to detect, recognize and track certain objects from image sequences,
and more importantly to understand and describe object behaviors. The main goal of visual surveillance is to
develop intelligent visual surveillance to replace the traditional passive video surveillance that is proving ineffective
as the number of cameras exceed the capability of human operators to monitor them. The goal of visual surveillance
is not only to put cameras in the place of human eyes, but also to accomplish the entire surveillance task as
automatically as possible [19]. The capability of being able to analyze human movements and their activities from
image sequences is crucial for visual surveillance. The video process of surveillance systems has inherited difficult
challenges while approaching a computer vision application, i.e., illumination variation, viewpoint variation, scale
(view distance) variation, and orientation variation. Existing surveillance solutions to object detection, tracking, and
identification from video problems tend to be highly domain specific. An indication of the difficulty of creating a
single general purpose surveillance system comes from the video surveillance and monitoring (VSAM) project at
CMU [20] and other institutions [4, 7]. developing general surveillance algorithms, a visual surveillance system
usually has had to be designed as a collection of separate algorithms which are selected on a case by case basis.

X

Surveillance cameras are increasingly being used in public places e.g., streets, intersections, banks, shopping etc. to
increase public safety. However, the monitoring capability of law enforcement agencies has not kept pace. The result
is that there is a glaring deficiency in the utilization of surveillance cameras and an unworkable ratio of cameras to
human monitors. One critical task in video surveillance is detecting anomalous events such as traffic accidents,
crimes or illegal activities. Generally, anomalous events rarely occur as compared to normal activities. Therefore, to
alleviate the waste of labor and time, developing intelligent computer vision algorithms for automatic video anomaly
detection is a pressing need. The goal of a practical anomaly detection system is to timely signal an activity that
deviates normal patterns and identify the time window of the occurring anomaly. Therefore, anomaly detection can
be considered as coarse level video understanding, which filters out anomalies from normal patterns. Once an
anomaly is detected, it can further be categorized into one of the specific activities using classification techniques.[8]

Related Work

Anomaly detection. Anomaly detection is one of the most challenging and long-standing problems in computer
vision [11,12,13,14]. For video surveillance applications, there are several attempts to detect violence or aggression in
videos. Datta et al. proposed to detect human violence by exploiting motion and limbs orientation of people. Kooij et
al. [25] employed video and audio data to detect aggressive actions in surveillance videos. Gao et al. proposed
violent flow descriptors to detect violence in crowd videos. More recently, Mohammad et al. [30] proposed a new
behaviour heuristic-based approach to classify violent and non-violent videos. Beyond violent and non-violent
patterns discrimination, authors in [11] proposed to use tracking to model the normal motion of people and detect
deviation from that normal motion as an anomaly. Due to difficulties in obtaining reliable tracks, several approaches
avoid tracking and learn global motion patterns through histogram-based methods, topic modeling, motion patterns,
social force models, mixtures of dynamic textures model, Hidden Markov Model (HMM) on local patio-temporal
volumes [26], and context-driven method. Given the training videos of normal behaviors, these approaches learn
distributions of normal motion patterns and detect low probable patterns as anomalies. Following the success of
sparse representation and dictionary learning approaches in several computer vision problems, researchers in [11,
12] used sparse representation to learn the dictionary of normal behaviors. During testing, the patterns which have
large reconstruction errors are considered as anomalous behaviors. Due to successful demonstration of deep learning
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for image classification, several approaches have been proposed for video action classification [13]. However,
obtaining annotations for training is difficult and laborious, specifically for videos. Recently, used deep learning
based auto encoders to learn the model of normal behaviors and employed reconstruction loss to detect anomalies.
Our approach not only considers normal behaviors but also anomalous behaviors for anomaly detection, using only
weakly labeled training data describe an approach for real-time automatic detection of abandoned luggage in video
captured by surveillance cameras. The approach is comprised of two stages:

(i)static object detection based on background subtraction and motion estimation

(if)abandoned luggage recognition based on a cascade of convolution neural networks (CNN).

To train our neural networks we provide two types of examples: images collected from the Internet and realistic
examples generated by imposing various suitcases and bags over the scene’s background. We present empirical
results demonstrating that our approach yields better performance than a strong CNN baseline method [9].

Most works for abandoned objects detection use background subtraction as a low-level preliminary step [14], [15],
[16], [17], [18], [19], [20], [21] to detect foreground regions or objects, although Smith et al. [17] start directly by
tracking multiple objects in the scene using trans-dimensional Markov Chain Monte Carlo (MCMC). After
background subtraction, some works aim to reduce false positive detections using object tracking and classification
methods [22], while other approaches employ edge detection frameworks [21], [22] or generative models. Some
frameworks model the abandoned objects detection problem as finite state automata [21], [22], [23], while others use
temporal logic based inference as an alternative solution [14]. Different from all other works, Kong et al. [20] try to
detect abandoned objects on the road using a moving camera. Ferryman et al. present a threat assessment algorithm
that combines the concept of ownership with automatic understanding of social relations in order to infer
abandonment of objects. Similar to Perkily et al., Lin et al. combine short-term and long-term background models to
extract foreground objects. Swatch describes an algorithm for the detection of stable regions by comparing these
regions with the contours of moving objects. Dahi et al. [22] present a method based on static edge detection and
classification. Pham et al. [21] propose a two-stage method for unattended object detection. The first stage tries to
detect all possible abandoned objects, preventing false negatives. In the second stage, their method reduces false
alarms by using similarity matching between first-stage candidates and the background model. Different from all
previous methods, we use a cascade of convolution neural networks in the second stage to recognize abandoned
versus attended luggage items or other objects. For a complete review of recent works on abandoned object
detection, the reader is referred to the survey of Cuevas et al. [23]. The proposed approach (summarized in Figure 1)
begins with dividing surveillance videos into a fixed number of segments during training. These segments make
instances in a bag. Using both positive (anomalous) and negative (normal) bags, we train the anomaly detection
model using the proposed deep MIL ranking loss.[24]A Soccer Event Recognition data generator was developed for
synthetic data generation, and it was developed by Lia Mora et.al [25]. It was built upon an open source high quality
game engine. The development of advanced software for sport analytics were achieved through automatic event
detection from wearable sensors or from images. This software generated the data from soccer games, with
automatically generated event ground truth. A complete event detection system evaluated by using a dataset with 1
million events, and 500 min of game were included in this work.A deep learning based key pose recognition method
was proposed by Cao Zhi chao, and Jingling Zhang [26]. This technique was used for sport analysis. An FCN
network was used for foreground extraction and the background interference were removed by using weightlifting
technique. A selection strategy were help to extract the key pose. Further the key pose algorithm was used to select
the high quality key pose frame. This is very important in sports trai
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Research Gap

Reinforcement learningis the learning of a mapping from situations to actions so as to maximize a scalar reward or
reinforcement signal. There is very less research in terms of reinforcement learning in this area.With challenges such
as low-quality feeds, occlusion, viewpoint variations, background clutter etc. The task is both challenging and error-
prone. Data Preprocessing is still to costly and Higgledy supervised.

CONCLUSION

The literature survey that has done during the research work. the related work that has proposed by many
researchers has been discuss the most of research papers related to moving object detection, human object detection
and surveillance has been shown which is about different method and algorithm to diagnose the surveillance of
video
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recognition method[31]
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extraction and
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quality key pose frame
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image quality
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important for
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ABSTRACT

Infertility has turned to be a global health issue in recent times. The increasing trend in infertility has
been observed worldwide including in India. In India, especially in Assam, the problem of infertility is
not given due attention because it is not a life-threatening condition. The study was conducted through a
survey in two renowned fertility clinics of Guwahati, Assam for a period of 12 months from January 2018
to January 2019, following a standard bilingual questionnaire. The survey was carried out among a total
of 1433 infertile females. Data were statistically analyzed by the chi-square method to find out any
association between the lifestyle factors considered for this study and infertility. The maximum number
of females having infertility were found to reside in an urban locality. Moreover, primary infertility was
reported to be more in frequency as compared to secondary infertility during the study period. In all the
3 age groups, the maximum number of infertile females had faced stress in day-to-day life . From the
analysis of the data, we found an association between stress and infertility but no association was found
for drinking and smoking habits with female infertility. Therefore, a detailed and long-term study is
essentially required to know about the problem in-depth and also to find out some remedial measures to
help solving this growing problem.

Keywords: Female infertility, primary infertility, secondary infertility, lifestyle factors, stress, smoking.
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INTRODUCTION

Infertility has become a global health concern in recent years. Infertility is a disease defined by the failure to achieve
a successful pregnancy after 12 months or more of regular, unprotected sexual intercourse or due to an impairment
of a person’s capacity to reproduce either as an individual or with her/his partner [1]. Approximately 8 to 10% of
couples around the globe suffer from infertility [2]. Currently the infertility rate among the Indian population is 10 to
14%, which is found to be higher in urban areas [3]. It was found to be 15% at a study in Kashmir and in Uttar
Pradesh, the prevalence of infertility was found to be 10.14% [4,5]. But there is no specific data for the infertility rate
in Assam.

Primary infertility is when a pregnancy has never been achieved by a person, and secondary infertility is when at
least one prior pregnancy has been achieved. The WHO estimates of primary infertility in India are 3.9% for age-
standardized to 25-49 yr. and 16.8% for age-standardized to 15-49 years [7]. Human fertility was found to be affected
by physical, genetic, socio-economic factors, environmental or occupational contaminants. Lifestyle factors, such as
psychological stress, age at marriage, nutrition, weight, exercise, smoking and alcohol consumption also have a
negative influence on fertility [6]. In patriarchal societies like India, psychosocial, social, emotional, and physical
consequences faced due to childlessness are harsher in women than in men [3]. Finding the cause of infertility might
or might not help infertile couples but it can reduce the burden of various social stigma faced by women.

METHODS

The study was conducted through a survey following a standard questionnaire. Randomized case studies from
females facing fertility problems were undertaken in two renowned fertility clinics- Institute of Human
Reproduction and Pratiksha hospitals, Guwahati for a period of 12 months from January 2018 to January 2019. A
total of 1433 married females were surveyed during the period. Before our commencement of the investigation,
ethical consent and permission was taken from the authorities of the two clinics. Moreover, before collecting
information from the patients, the details of the questionnaire and the purpose of the survey were explained to them.
Couples voluntarily participated in this study and written consent was also obtained from each individual prior to
the study.

The participants were given a self-questionnaire to answer. The questionnaire was in bilingual format, containing
questions in both English and the local language for the convenience of the participants. The questionnaire contained
questions regarding the problems they faced in getting pregnant, the form of infertility (primary or secondary), when
did they face the problem, type of treatment they are undergoing (if any), use of any other medication for any kind of
health problems, whether any records of operations or accidents, etc. The questionnaire also included a set of
questions enquiring about the type of lifestyle followed (smoking and drinking habits), the persistence of stress in
day-to-day life (physical, mental, or working) or not, and any genetic cause of infertility in the family history. During
the survey, some important criteria were taken into consideration such as age groups (Group I- 21 to 30 years, Group
II- 31 to 40 years, Group III- 41 to 50 years), locality (rural or urban), religion (Hindu, Muslim, Christian or others),
caste (Tribal and Non-tribal), duration of the marriage, age at the time of marriage

Statistical Analysis

The data obtained for the presence or absence of stress in the participants and also the data for drinking or smoking
habits were analyzed using Microsoft excel 2007. A Chi-square test was done to find out if there was any association
between the variables.
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RESULTS

A total of 1433 females having infertility were studied during the survey. Table 1 shows the group-wise distribution
of the total number of cases according to different parameters like locality, religion, caste, marital duration, and age
at the time of marriage. The total study population was divided into three categories based on age range. In the
Group I the age range was from 21-30 years, in Group II the age range was from 21-30 years and it was 31-40 years in
the case of group IIl. Group I had a total of 484 people, group II had 635, and group III had 314 people.

It was found that most numbers of infertility cases were found to be in females of age group 31-40 (Table 1). Results
showed that the maximum number of the cases surveyed belonged to urban localities. The maximum number of the
cases belonged to the marital duration of 0-4 years in the case of both group I and group II; whereas in Group III, the
maximum number of the cases belonged to the marital duration of 5-9 years followed by 10-14 years (Table 1).
Results showed that in maximum infertility cases the age at the time of marriage was above 25 years in all three
groups. In all three groups, the majority belonged to non-tribal population and most of them followed Hinduism.
The studied cases showed that the number of primary infertility cases is higher in younger age groups, i.e. in both
groups I and group II. But in group III, secondary infertility cases were found to be more in number than primary
infertility cases. Results revealed that out of the total cases studied, maximum cases of primary infertility were
found in Group I i.e. 72.72%. In Group II there was not much difference in the number of primary and secondary
infertility patients as 55.12% showed primary infertility and 44.88% showed secondary infertility. However, in Group
III, more number of the cases showed secondary infertility i.e., 57.32% of the total cases. Group I also showed the
highest difference between the percentage of primary and secondary infertility showing females.

It is seen that in all the three age groups, females experiencing stress in day-to-day life are more in number (Table-2).
The number of females suffering from work-related stress was highest in group I whereas, females suffering from
mental stress were highest in the case of group II. Group III had the lowest number of females having stress in day-
to-day life. In all three groups, only a few cases were found to have infertility cases in the family history. In all the
age groups, number of females admitting that they have a habit of smoking and drinking were lower as compared to
those who did not have these habits. Highest number of females having a habit of smoking and drinking belonged to
group II and the lowest number belonged to group III (Table-2).

All the values obtained for cases having infertility issue in their family history were less than 10% in all age groups
(Table 3). Since the values were very less compared to people having no cases of infertility in their family history, the
data was not considered for further statistical analysis to find any association between the variables. The percentage
of females having stress was higher than those who did not have stress in day-to-day life in the case of all the three
groups. The percentage of females having stress was highest in age group I and lowest in group III (Table 4). The p-
value obtained after chi-square analysis was found to be 0.020445, hence showing a significant association between
stress and infertility in females (at p<0.05). In all the groups studied, the percentage of females having the habit of
smoking and drinking was very less than those who did not have the habit of smoking and drinking. Among the
three groups, the highest number of females having the habit of smoking and drinking belonged to group III (Table
5). After chi-square analysis, the p-value was found to be 0.826959; hence there was no association found between
alcohol consumption and smoking with infertility in females (at p<0.05).

DISCUSSION

Analysis of the results revealed that out of the total cases studied the maximum number of the cases belonged to
urban areas. This may be attributed to the fact that the urban areas are more polluted and people are more prone to
harmful chemicals present in the environment released from vehicles, industries, etc. The actual link between
environmental pollution and decreased fertility cannot be established clearly and is even hard to be measured.
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However, according to different reports published, more than 50 chemicals found in the workplace and environment
are known to be associated with adverse reproductive outcomes in men and women [8]. Many earlier experiments
on lab animals and wildlife populations show that chemical exposure can cause reproductive damage [9]. The
results also revealed that the maximum number of cases having infertility problems were found to be more than 25
years of age at the time of marriage.

The advancing age of marriage nowadays can be one of the major factors leading to increasing infertility worldwide.
As maternal age increases, fertility is found to decrease gradually as reported by Fidler (1999).8 Advancing age
decreases the egg and ovulatory function [10]. In the age group I (21-30 years) and group II (31-40 years) about 82%
and 57% of the cases reported to have primary infertility respectively, whereas in the age group III (41-50 years);
secondary infertility was found to be more prevalent. From these findings, it can be concluded that primary
infertility was more common in the city as compared to secondary infertility. However, this finding can be viewed
from a different angle. Many couples facing problems conceiving for the second time, are usually satisfied with one
child and do not prefer to go for infertility treatment as it is often very painful especially for the female. This may be
one of the factors for less number of secondary infertility cases being reported as compared to primary infertility.

The findings of the present study also depicted that a very high percentage of the studied cases were suffering from
some kind of stress physical, working, or mental. This indicates that stress has a negative impact on reproduction.
Earlier reports show that the hypothalamic-pituitary-adrenal (HPA) axis, when activated by stress, exerts an
inhibitory effect on the female reproductive system. Corticotrophin- Releasing hormone (CRH) inhibits
hypothalamic Gonadotropin- Releasing hormone (GnRH) secretion, and glucocorticoids inhibit pituitary ‘luteinizing
hormone and ovarian estrogen and progesterone secretion which in turn affects fertility [11]. In our study too, we
found a significant association between the presence of stress in the infertile female population. The findings were
similar to previous studies [12]. Very few females have mentioned about the infertility problem in the family history.
Although the cases are few, the possibility of genetic factors causing infertility cannot be ruled out. The genetical
disorders of infertility can be broadly classified as chromosomal aberrations, single-gene disorders, and polygenic
disorders [15]. Chromosomal aberrations include 47-XXX syndrome, Turner syndrome, etc; single-gene disorders
include fragile X syndrome, galactosemia, leiomyomas, etc; and polygenic disorders include endometriosis and
polycystic ovarian syndrome [15].

Smoking prevalence and alcohol consumption among the women of reproductive age group has increased over the
years. Although most of the studied cases have come up with a negative answer still positive repliers represent a
significant fraction. Smoking is associated with reproductive life impairment such as the early onset of menopause,
higher infertility risk, lower fecundity rate, and lower IVF success rates as was reported by Dechanet ef al. (2010) [13].
Earlier studies have also confirmed that alcoholic women have a variety of menstrual and reproductive disorders,
absence of ovulation, and infertility [14]. In our study, we found no association between smoking or alcohol
consumption and infertility in females of the population studied. It may be attributed to the fact that women in these
areas are less habituated to smoking or alcohol consumption, as it is related to social stigma; leading to a lower
number of cases having smoking or drinking habits in the sample data.

CONCLUSION

Infertility has turned out to be a global health issue over the past decade. The increasing trend in infertility is also
observed in India, including Assam. Many infertility cases are not a result of genetic or physiological defects rather
they are a result of the toxic environment we live in, poor choices of food we eat on daily basis, lifestyle choices,
advancing maternal age, etc. Though genetic or any kind of physiological defects cannot be overcome by natural
remedies, lifestyle choices and day to day activities which impact reproductive health can be changed to increase
fertility.
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Table-1: Group-wise distribution of studied cases according to different parameters taken into consideration

during study.
Age Locality | Religion | Caste Marital Age at the | No. of cases | No. of cases
Group duration time of | having having
marriage primary secondary
infertility infertility
Group I Rural- H- 245 T- 196 0-4 yrs: 371 Below 25 yrs- | 352 132
(21-30 159 M-115 NT-288 | 5-9 yrs: 113 215
years) Urban- | C-72 10-14 yrs: 0 Above 25 yrs-
325 0-52 15+ yrs: 0 269
Group II | Rural- | H-262 T- 264 0-4 yrs: 293 Below 25 | 350 285
(31-40 233 M- 176 NT-371 | 5-9 yrs: 214 years- 131
years) Urban- | C- 123 10-14 yrs: 78 | Above 25
402 O-74 15+ yrs: 50 years- 504
Group III | Rural- H-110 T- 119 0-4yrs: 39 Below 25 | 134 180
(41-50 105 M- 63 NT- 195 5-9yrs: 124 years- 81
years) Urban- | C- 96 10-14 yrs: 98 | Above 25
209 O-45 15+ yrs: 53 years- 233

e H-Hindu, M- Muslim, C- Christian, O- Others; T- Tribal, NT- Non-Tribal.

Table-2: Group-wise distribution of the studied cases regarding lifestyle habits and infertility cases in family

history.

Age Group Presence of Stress | Infertility problem in the family history | Consumption of Alcohol/ Smoking

Group I Y- 347 Y -39 Y- 124

(21-30 years) (Mental- 120 N - 445 (Alcohol-75
Physical-91 Smoking-49)
Working-136) N- 360
N- 137

Group II Y- 550 Y-51 Y- 188

(31-40 years) (Mental-245 N -584 (Alcohol-103
Physical-188 Smoking-85)
Working-117) N- 447
N- 85

Group III Y- 207 Y-21 Y- 97

(41-50 years) (Mental- 89 N -293 (Alcohol-41

Physical-70
Working-48)
N-107

Smoking-51)
N- 217

e Y-Yesand N- No

Table 3: Percentage wise distribution of studied cases according to presence of infertility cases in family history.

Age group Presence of infertility cases in family history Percentage
Yes -39 8.06%
Group I
No —445 91.94%
Yes - 51 8.03%
Group II
No -584 91.97%
Yes - 21 6.69%
Group III
No-293 93.31%
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Table 4: Group-wise stress level distribution of studied cases has been shown in percentage and the p-value
obtained.

Age group Presence of stress Percentage P-value
Group I Yes — 347 71.69
P No - 137 2831
Yes — 550 86.61

I .02044

Group No - 85 13.39 0020445
Yes — 207 65.92
Group I No - 107 34.08

Table 5: Percentage-wise distribution of studied cases for their habit of consumption of alcohol and smoking
along with the p-value obtained.

Age group | Consumption of alcohol/ smoking | Percentage P value
Group I Yes —124 25.62
oup No — 360 74.38
Yes — 188 29.61

Group II No — 447 7039 0.826959
Yes - 97 30.89
Group I No-217 69.11

Percentage wise distribution of primary and secondary infertility

80 TLT2

57.32
- 55.12

50 44 28 2268

40
27.28
30

Group| Groupll Group |l

m Primaryinfertility mSecondaryinfertility

Figure 1: Graphical representation of the group-wise distribution of studied cases in terms
of the type of infertility being faced by them.

44794




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

REVIEW ARTICLE

Effect of Physiotherapy on COVID 19 Survivors: A Literature Review

Advita Neville Deepak', Madhavan G Iyenger?, Megha Tadvi?®, Hetvi Vasavat =~ Hardik Parmar* and
Juhee Vyas*

Ph.D Scholar, Parul Institute of Physiotherapy, Parul University, Vadodara, Gujarat, India.

2Professor (M.S.), Parul Institute of Medical science and Research, Parul University, Vadodara, Gujarat,
India.

3SMPT Scholar, Parul Institute of Physiotherapy, Parul University, Vadodara, Gujarat, India.

4BPT Intern. Parul Institute of Physiotherapy, Parul University, Vadodara, Gujarat, India.

Received: 05 May 2022 Revised: 07 June 2022 Accepted: 04 July 2022

*Address for Correspondence
Advita Neville Deepak

Ph.D Scholar,

Parul Institute of Physiotherapy,
Parul University,

Vadodara, Gujarat, India.

Email: dr.advita@gmail.com

This is an Open Access Journal / article distributed under the terms of the Creative Commons Attribution License
¢ (CC BY-NC-ND 3.0) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. All rights reserved.

ABSTRACT

The long-term problem experienced by survivors of COVID 19 after discharge from hospital is currently
unknown but there is some emergency evidence. In the long-term, the multifaceted aspects of post
intensive care syndrome, which can persist for many months or years after discharge, may also manifest
in reduced exercise capacity, independence with activities of daily living, and health-related quality of
life. To study the effect of physiotherapy in respiratory rehabilitation and telerehabilitation on Covid 19
survivors. We searched PubMed and Google scholar for take an evidence article which proves that
physiotherapy treatments are beneficial for post COVID patients. Total 103 articles were search which
includes a physiotherapy treatment use to improve post COVID patients health. And by screening
articles were exclude remaining 47 articles were re-read and excluded with reason which has not clear
findings and not relevant methodology. A total of 27 studies were finally included in the review. We
include article related to effect of physiotherapy in post COVID 19 patients. According to the researches
proves that physiotherapy beneficial for post COVID 19 rehabilitation. Because of giving some physical
exercise to patient and activity task their functional activity improves. According to this literature review
physiotherapy in useful for Covid 19 survivor whether it is based on mental health or strength base
physiotherapy helps to improve strength, lung capacity , reduce anxiety, dyspnoea and also useful for
ICU patients. Chest physiotherapy may improve respiratory functions and quality of life in patients with
COVID-19, especially after discharge.

Keywords: Covid-19 Survivors, Respiratory Rehabilitation, Telerehabilitation, Exercises
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INTRODUCTION

According to WHO Coronavirus diseases (COVID- 19) is an infectious disease caused by a newly discovered
coronavirus [1]. The COVID-19 virus spreads primarily through droplets of saliva or discharge from the nose when
an infected person coughs or sneezes.[2] The first case of corona virus diseases presents with pneumonia of unknown
the town of Wuhan, China. It was reported to the country office of WHICH, China on Dec 31, 2019 [3]. Sincethen, the
diseases had rapidly spread to the rest of the world accounting for high mobility and mortality. In December 2019, a
new infectious respiratory disease emerged in Wuhan, Hubei province, China and was named by the World Health
Organization as COVID-19 (coronavirus disease 2019) [4]. A new class of corona virus, known as SARS-CoV-2
(severe acute respiratory syndrome coronavirus 2) has been found to be responsible for occurrence of this disease.[5]
India is in mid of coronavirus pandemic, otherwise known as coronavirus diseases 2019, or sars-cov-2, which began
in the late January 2020 when three Indian student travels to the southern state of Kerala from Wuhan in China.[6]
As of June 11,2020, there are 137,448 active cases in India of which 141,028 cases have recovered and 8102 death.[7]
The long-term problem experienced by survivors of COVID 19 after discharge from hospital is currently unknown
but there is some emergency evidence [8] An Italian study followed up 143 individual 7 weeks post discharge and
found 53% reporting fatigue, 43% breathlessness and 27% joint pain.[9] Patients with severe COVID-19 require
hospitalization and oxygen support.[10] Those whose illness may be complicated by acute respiratory distress
syndrome (ARDS), sepsis and septic shock, or multi-organ failure, including kidney, liver and cardiac injury will
typically require invasive mechanical ventilation in the ICU [11].

As COVID-19 is a novel disease, the short- and long-term consequences for patients who have experienced severe
disease requiring admission to the ICU are anticipated based on knowledge gained from the general critical care
population, in particular those with ARDS.[12] Mechanical ventilation, coupled with sedation and/or paralysis, as
well as potentially prolonged bed rest and immobilization, can have many detrimental musculoskeletal effects
including reduced muscle strength and physical function.[13] Other effects may include impairments in respiratory
function, cognitive status, swallow, and communication, as well as the potential for delirium. In the long-term, the
multifaceted aspects of post intensive care syndrome, which can persist for many months or years after discharge,
may also manifest in reduced exercise capacity, independence with activities of daily living, and health-related
quality of life.[14] The development of rehabilitation medicine has been promoting the transformation of traditional,
passive, and fractured medical care models into a human-oriented healthcare system that covers all stages of life.[15]
This article has been prepared to provide information to physiotherapists in the management of hospital
admitted patients with confirmed or suspected COVID-19. Physiotherapists who work in primary healthcare
facilities are likely to have a role in supporting these patients who would benefit from the respiratory physiotherapy
assessment and management of productive cough which is a less but not unusual symptom (34%). [16] However,
physiotherapists who work in the intensive care unit (ICU) provide airway clearance techniques for ventilated
patients who show signs and symptoms of inadequate airway clearance.’®Pulmonary rehabilitation should be
provided throughout the disease’s management process, regard-less of whether the patient is hospitalized or at
home.[17] They can also help in positioning patients with severe respiratory failure associated with COVID-19,
inclusive of using susceptible position to optimize oxygenation. The purpose of respiratory rehabilitation within the
hospital is to enhance the signs and symptoms of dyspnoea, relieve anxiety, and maximize function.[18] However,
the rehabilitation should be carried beyond the hospital stay within the community to ensure there is retention and
improvement in the high-quality of life. The aim of the current study is to study the effect of physiotherapy on covid
19 survivors.

With the Objectives

To access the literature of effectiveness of physiotherapy in respiratory system on post covid 19 survivors.

To access the literature of effectiveness of physiotherapy on mental health and behaviour in post covid 19 survivors.
To access the literature of effectiveness of physiotherapy in ICU patients of post covid 19 survivors.

To access the literature of effectiveness of physiotherapy in telerehabilitation on covid 19 survivors.
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METHODOLOGY

PRISMA, Preferred Reporting Item for Systematic Review and Meta-analysis. We searched Pub Med and Google
scholar for take a evidence article which proves that physiotherapy treatments are beneficial for post covid patients.
For that total 103 article were search which includes a physiotherapy treatment use to improve post covid patients
health on PubMed and Google scholar. After reading all abstract and methodology duplicate are remove remaining
100 reviews were screening whole methodology and result. And by screening 53 articles were exclude remaining 47
articles were re-read and excluded with reason which has not positive findings and not relevant methodology. A
total of 27 studies were finally included in the review (Figure 1). Firstly all 103 articles were found which are related
to positive effect of physiotherapy in covid 19 patient. Then which are not relate with each other and conclusion is
not positive that all are excluded from review and after the entire factor which have to included review that total
number of article are 27.Given the high percentage of hospitalized patients requiring intensive care, it is likely that in
the weeks and months following an increase in the number of acute patients admitted to hospitals and ICUs, there
will be a considerable number of COVID-19 survivors requiring rehabilitation.[19] For this reason, it is a common
opinion that a rehabilitation program must be developed that is tailored to the specific needs of each patient. Partly
owing to the rapid onset of the COVID-19 pandemic, there is currently little scientific evidence to guide the approach
to rehabilitation in patients with COVID-19.[20] The evidence in the field indicates that considerable reorganization
of services is required with acute emergencies taking precedence over rehabilitation, which may involve complete
conversion of beds, wards, and even hospice facilities.[20] Rehabilitation beds are often used for the care of acutely ill
patients, with physiatrists being sent to emergency rooms16 and in some cases becoming directly involved in the
care of patients with COVID-19, detracting them from rehabilitation care.?

DISCUSSION

COVID-19 is a highly infectious respiratory disease that leads to respiratory, physical, and psychological dysfunction
in patients. In most patients (81%), COVID-19 infection confers mild disease with fever (88.7%), cough (57.6%), and
dyspnoea (45.6%). However, for a considerable number of patients, generally, those age > 65 years with co
morbidities such as hypertension and diabetes, the infection can have very serious squeal. Among patients requiring
hospitalization, a relatively high percentage (20.3%) require management in the ICU, often for acute respiratory
distress syndrome (ARDS).[21] Research shows that regular exercises are a powerful tool in enhancing the quality of
life, in managing mood swings and its illnesses (depression and anxiety), in attenuating psychological stress and in
modulating the perception of pain. Exercise helps to change the brain structure and function to stimulate a healthier
neurological phenotype.[21] In hospitalized patients with COVID-19, the aim of respiratory rehabilitation is to
improve symptoms of dyspnoea, relieve anxiety and depression, reduce complications, prevent and improve
dysfunction, reduce disability, preserve function to the maxi mum extent, and improve quality of life. Based on
current evidence in discharged patients with SARS and Middle East respiratory syndrome (MERS) as well as the
clinical experience of patients with ARDS, patients discharged after COVID 19 infection may have poor fitness and
have breathing difficulties after exertion.[22] A large number of COVID-19 patients will need outpatient and home
rehabilitation care, and the negative impact that COVID19 has had on rehabilitation medicine units can cause
difficulties in meeting patients” needs. Remodeling of hospitals with reduced hospital rehabilitation services could
increase waiting lists and the need to resort to a private office. Where appropriate, repurposing of clinics and athletic
facilities or gyms to establish temporary post-acute care facilities could rapidly expand the available space for
adapted physical activity [22]. Adequate control of metabolic disorders is important to reduce the risk of severe
COVID-19. We should try to avoid the deleterious consequences of physical inactivity and positive energy balance
by maintaining physical activity and exercise levels in a safe home environment and adhering to a healthy diet. Of
course, this is also important for people without metabolic disorders to avoid the reported deleterious effect of
physical inactivity and positive energy balance, which may prompt the development of metabolic syndrome and its
co morbidities. COVID-19 varies from a mild self-limiting flu-like illness to full-blown pneumonia, respiratory
failure and death.[23] the role of respiratory rehabilitation in managing patients with different chronic respiratory
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diseases has been scientifically confirmed, its effectiveness and safety when initiated after ICU discharge for adults
with COVID-19 have not been established.[23] Therefore, this review and met analysis is intended to provide useful
recommendations for patients with COVID-19 discharged from the acute care to manage this disease from the
perspective of respiratory rehabilitation. Telerehabilitation is the provision of rehabilitation services through
telecommunication networks or the internet offering remote treatments to the people in their homes or from a
distance. Since COVID-19 emerged and caused the collapse of health systems, many patients are not able to receive
their face-to-face treatments. Chronic patients are unable to continue their follow-up as usual, professionals could
not attend all of the consultations and the high contagious nature of the disease forced a new treatment approach,
that is, telerehabilitation to be used widely [24]. In patients with COVID-19, there seem to be no reports on the use of
chest physiotherapy immediately post-exudation. However, following discharge, rehabilitation involving respiratory
muscle training, cough exercise, diaphragmatic training, stretching exercise, and home exercise has been applied.
These forms of training and exercise, when performed for two sessions per week for 6 weeks, resulted in improved
FEV1 (L), FVC (L), FEV1/FVC%, diffusing lung capacity for carbon monoxide (DLCO%), endurance, and quality of
life and a reduction in anxiety and depression symptoms [25]. Exercise training in COVID-19 patients is almost
always characterized by respiratory problems of various degrees. Thus, performing respiratory rehabilitation in
COVID-19 patients helps to ameliorate dyspnoea, alleviate anxiety and depression, reduce complications, prevent
and improve dysfunction, reduce morbidity, preserve functions, and improving quality of life is imperative.[26] We
include article related to effect of physiotherapy in post COVID 19 patients. According to the researches proves that
physiotherapy beneficial for post COVID 19 rehabilitation. In behavior related patients who are affected to COVID
physiotherapy is useful for improve their mental health. In ICU patients who are admitted because of long term
sitting and placed in one position their lung capacity is decreased. Because of giving some physical exercise to
patient and activity task their functional activity improves. Post COVID 19 patients have respiratory problem so,
because of giving exercise related to the musculoskeletal and giving chest physiotherapy their lung capacity not
decreased and that remain normal. Apart from this during COVID patient have not physical task and living
sedentary life their functional and lung capacity decreased and also patient mental health is also affected this review
has clear that physiotherapy is beneficial for post COVID 19 patients. This study provides preliminary evidence that
an exercise training program may be safe and potentially effective in recovering cardio respiratory functional
capacity, functionality, fatigue, exertional dyspnoea, and other persistent symptoms in COVID-19 survivors [27].

CONCLUSION

COVID 19 is worldwide diseases which spread though out the world and according to this literature review
physiotherapy in useful for COVID19 survivor whether it is based on mental health or strength base physiotherapy
helps to improve strength, lung capacity , reduce anxiety ,dyspnoea and also useful for ICU patients. Chest
physiotherapy may Improve respiratory functions and quality of life in patients with COVID-19, especially after
discharge.
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ABSTRACT

A stone man disease is extremely rare autosomal dominant genetic disorder. It is characterized by
postnatal progressive heterotopic ossification of the connective tissue and fusion of axial and appendicle
skeleton. This disease has worldwide prevalence of about 1 in 2 million births. Patients with stone man
disease are misdiagnosed mostly.! So far, the number of reported existing cases worldwide is about 801.
Clinical examination shows presence of hard bony swelling on body and muscle tissue converted into
fibrous hard tissue and ankylosis of joint leads to reduce or loss of joint range of motion. Also, other
clinical features are easy fatigue and difficulty or inability to do sitting, squatting and rotational activity.
also, all activity of daily living is affected severely. Physiotherapy management has never been reported
previously, and people can take our case study as a reference for the role of a physiotherapy treatment
in a case of stone man disease to the best of our knowledge.

Keywords: fibro dysplasia ossificans progressive, munchmeyer disease, heterotopic ossification

INTRODUCTION

Stone man disease is also known as Fibro dysplasia ossificans progressive (FOP) and Miinchmeyer disease. It is a
connective tissue disease characterized by congenital malformation of great toes, thumbs and vertebra. It is also
associated with progressive ossification of striated skeletal muscles. It is a severe, disabling disorder with no
current cure or treatment. Stone man disease is an extremely rare disorder with a worldwide prevalence of 1 case in
2 million individuals. The average lifespan of these patients is approximately 40 years. Death is usually
caused by respiratory infections [2]. It has no racial or gender predisposition. The disorder develops postnatally
in the first 10 years of life. Genetic inheritance pattern is autosomal dominant and can be inherited from either
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parent it is caused by mutation of the gene ACVRI. The mutation affects the body's repair mechanism and cause
ossification of fibrous tissue including muscle, tendons, and ligaments. Minor trauma can cause joints to become
permanently fused as new bone forms and replaces the damaged muscle tissue. This new bone formation (known
as "heterotopic ossification") eventually forms a secondary skeleton and progressively restricts the patient's ability
to move[3]. Minor trauma, biopsy, injection may flare up the disease. Excessive bone growth occur during flare ups
may leads to loss of mobility of affected joints, including if the jaw/mandible is involved, then patient cannot able to
open mouth and patient find difficulty in eating and speaking. Ossification of bone of internal ear may leads to
conductive hearing loss. Bone growth can also result in the immobilization of the hip, knee and ankle, which affect
individual ability to walk. Extra bone formation around rib cage restricts chest expansion and hamper breathing
and patient develop restrictive lung disease progressively.

There is reduction or loss of all the joint range of motion in addition muscle tissue gets converted into fibrous tissue
or hard connective tissue resulting in reduction in muscle strength. Therefore, is such individual’s activity of daily
living are affected like walking, bathing, dressing, feeding etc. ending with patient’s dependency on others for ADLs.
Low fiber diet and decreased water intake may also increase the risk of developing kidney stones in people
with FOP. There is no cure for stone man disease. Physiotherapy treatment is only given for maintenance of range of
motion of all the joints, muscle strength and prevention of fall. Furthermore, we can teach patient breathing exercise,
energy conservation technique and modification in ADLS.

CASE REPORT

A case of 25-year-oldlean and thin female came to our clinic before 5 years. When she got fracture of greater
trochanter of femur on right side spontaneously while she was walking without any history of trauma. then she
consulted orthopedic surgeon and has been conservatively treated for that fracture. So lower limb traction was given
for femur fracture for 1 month and was advised for physiotherapy. So, she came to our physiotherapy department
for treatment. On examination, the patient had multiple hard swelling on his back, right shoulder, right hip. Also
reduce ROM of cervical, thoracic and lumbar spine. Also, shoulder, elbow and knee joint ROM was restricted
gradually. On palpation revealed hard par spinal muscle and whole of lateral aspect of thigh muscles. Also, there
was a hard swelling on right hip joint. So, she advised for x-ray of right hip joint. X-ray was taken and it shows
myositis ossification at right side femur. (fig).

Gradually she got hard swelling on her upper back and right shoulder near arm pit. (fig)Then her all joint ROM was
restricted and she found difficulty in her all ADL. She was unable to do bathing, dressing, feeding, squatting, driving
etc. so she had consulted to doctors. Doctors has taken x-rays of multiple joints. It reveals she is a case of stone man
disease. Also, patient had bilateral hallux valgus progressive deformity. (fig) She is not able to do sitting, stair
climbing, feeding and all others ADL since last 1 year as gradually progression of stiffness in all the joints. She is only
able to assume standing and supine lying position. She is totally dependent on her parents for ADLs. Also, her elbow
was fixed in 90-degree ROM bilaterally. (fig) also her jaw movement is restricted. Therefore, she is unable to perform
mouth opening activity leading to difficulty in eating. On examination, her blood pressure is 130/90 mm hg and
pulse rate are 80 beats per minute and respiratory rate is 25 beats per minute. And Pulmonary function test shows
restrictive disease of chest wall.

On gait examination, step length and stride length were reduced, also heel strike is absent and she is walking with
hip in external rotation bilaterally and knee flexion was absent in swing phase. Results of laboratory studies were
normal. Genetic analysis testing could not be performed. Conventional radiographs showed heterotopic ossification
involving spine, neck, shoulder, right side hip. Patients is taking symptomatic treatment for pain and her family was
educated about disease. Now patient is doing her all ADLS with modification. Counseling was done and prevention
of trauma was advised.
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DISCUSSION

FOP (myositis ossificans progressive) is autosomal dominant connective tissue disorder characterised by extra
skeletal endochondral ossification. It may be associated with mutation in bone morphogenic protein-4 (BMP4)
antagonist gene which leads to increased production of BMP [4]. FOP is an autosomal dominant connective tissue
disorder. Progressive heterotrophic bone formation occurs in connective tissue and skeletal muscle. The ossification
usually starts from neck, spine and shoulder girdle and progressively immobilize all the joints of axial and
appendicle skeleton during first decade of life [5]. In early stages, patients may not have any symptom, and since it is
a rare entity, the diagnosis may be missed. This patient had bony hard swellings with restricted movements.
Diagnosis of FOP was confirmed on the basis of two classical features, first congenital great toe malformations and
second heterotopic ossification in specific anatomical patterns and mature bone tissue on histopathology of the
biopsy [6]. Imaging examinations such as radiography and computed tomography showed the heterotopic bones
and are useful to confirm the diagnosis. Physical rehabilitation should be focused on enhancing activities of daily
living through approaches like hydrotherapy, relaxation and massage. but, avoid stretching and passive range of
motion that can lead to disease flare-ups. Patients has severe restrictive spirometry because of chest wall fixation
and depended upon diaphragmatic respiration. So, giving diaphragmatic breathing exercise is crucial. Greater risk of
presenting with complications of respiratory infections, which are a frequent cause of death [8]. The severity of chest
restriction is independent of sex, age, duration of disease, and extent of other physical disability. Infections also flare-
up the condition. Hence, prophylaxis against influenza and other respiratory tract infections is important.

The role of physiotherapist in stone man disease is to maintain available range of motion and prevent secondary
complication like dyspnoea, restricted range of motion, deformity, pressure sores etc. These individuals are at risk
for pressure sores due to the reduction in soft tissue and increased bone mass. Also, physiotherapist can teach
energy conservation technique to prevent fatigue, and life style modification technique such as enabling the use of
bath with shower, long handle spoon for eating, strow for drinking, increasing intake of juice or liquid food to
prevent dehydration. Deep breathing exercise can be given to patient to avoid secondary respiratory complications.
patients and their families should be educated about the disease, and proper counseling of families should be
provided.
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ABSTRACT

Most of the traditional systems of medicines are effective but they lack standardization. AYUSH has
given preliminary guidelines for the standardization of the conventionally used formulations.
Standardization of herbal formulations is essential in order to assess the quality of drugs, based on the
concentration of their active principles, physical and chemical standards. Physicochemical analysis and
preliminary photochemical analysis were done based on the standard Guidelines. Another analytical
technique like High-Performance thin layer chromatography (HPTLC) fingerprinting was done using
CAMAG. The preliminary photochemical analysis showed the presence of Sugar, Alkaloids, Tannic acid,
steroids, coumarin, saponins, and phenol are present in the trial drug. The drug was free of microbial
contamination; heavy metals and pesticides were below the deductible limit. The results obtained
indicate that the drug is of standard quality and can be used as a reference standard in laying
pharmacopeia standard.

Keywords: Moolanivaranailagam, Standardisation, Herbaldrug, Siddha medicine.

INTRODUCTION

In the Siddha system of medicine, there are 2-types of medicines available. According to the mode of usage, these
are classified into 2-types, one is internal medicines and another one is external medicines [1]. Totally there are 32
types of internal medicines and 32-types of external medicine. Among them, Ilagam is internal medicine, which is
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soft waxy consistency in nature [2]. There is improving the awareness and general acceptability of the use of herbal
drugs. Most of the medicines we use today come from natural sources [3]. The World Health Organization (WHO)
estimated that about the majority of the human population depends on traditional herbal medicines for their primary
health care sector. WHO-specific guidelines for the assessment of the safety, efficacy, and quality of herbal medicines
are most important. a large number of herbal formulations available in the market, standards for their quality are yet
to be laid for many of them [4]. Standardization of a drug, means confirmation of its purity, quality, and identity,
throughout all phases of its cycle. The Standardization of any drug is done by stepwise quality control methods as
prescribed by Pharmacopeia laboratory standards of Indian Medicine [5]. Siddha pharmacopeia has given
preparations in a variety of forms as Chooranam(powder), Maathirai(tablet), Manapagu(syrup), Nei(medicated
ghee) for the treatment of different diseases. Due to the combination nature and inherent variability of the chemical
constituents of the herbal-based drugs, it is difficult to establish quality control parameters and modern analytical
techniques are expected to help in encompassing this problem. In the literature survey, no scientific study has been
conducted to standardize this Ilagam so far. Consequently, a scientific investigation was undertaken to evaluate
Moolanivaranallagam. This research paper describes the evaluation of Moolanivaranallagam , Which is Siddha
polyherbalmedicine The formulation is official in Siddha classical text SigichaRathinaDeepamand therapeutically
useful in the treatment of Ratha Moolam (Internal Hemorrhoid) It consists of Thennampoo (Cocos nucifera), Mathulai
(Punica granatum. Linn), Marul (Sansevieria roxburghiana, Schult), Kaatukarunai (Tacca pinnatifida, Forst) , Karikarunai
(Amorphophallus paeoniifilius), Sengatharipatai (Capparis aphylla), Aavaraipattai and seed (Casssia auriculata. Linn),
Kalipakku (Areca catechu, Linn), Puliyangottaithol (Tamarindus indica. Linn), Elam ( Elattaria cardamomum. Marton)
Lavangapattai (Cinnamomun verum, Presl), Kirambu (Syzygium aromaticum. Linn), Jathikkai (Myristica fragrans. Linn),
Jathipathiri (Myristica fragrans. Linn) Milagu(piper nigra.Linn), Athimadhuram (Glycyrrhiza glabra. Linn), Kostam
(Costus speciosus. J.E.Smith), Vasambu (Acorus calamus. Linn) ,Seeragam (Cuminum cyminum. Linn), Vilampisin
(Limonia acidissima. Linn), Vaal milagu (Piper cubeba. Linn), Kachukatti (Acacia catechu).Herbal drug Standardization is
an essential measurement for ensuring the quality control of herbal drugs. so the current study has been carried out
to assess its Phytochemical, Physicochemical, and other standardization parameters as a part of their scientific
validation!.Because of the complex nature and inherent variability of the constituents of herbal-based drugs, it is
difficult to establish quality control parameters & modern analytical techniques are expected to help in
circumventing this problem. Furthermore, the constituents responsible for the claimed therapeutic effects are clearly
unknown or only partly explained. many of the herbal formulations, specifically the classical formulations of
traditional medicine, are polyherbal. Even though official standards are not available. The unique processing
procedures followed for the manufacture of these drugs turn the single drugs into a very complex mixture, from
which identification, separation, and analysis of the components are very challenging.

MATERIAL AND METHODS

The ingredients were purchased from local raw material traders, Chennai. The poly herbal formulation consists of 22
ingredients. The required raw drugs were authenticated by the Department of Medicinal Botany in National Institute
of Siddha. After that the raw drugs were purified as per the guidelines mentioned in the Siddha literature of
“Chikitcharathna Theepam Then the trial drugs were prepared in the Gunapadam laboratory of National Institute of
Siddha by standard operative procedures.

Standardization Parameters

The wvarious standardization parameters studied were organoleptic properties, microscopical studies,
physicochemical investigations, preliminary phytochemical analysis, Heavy metal analysis, microbial evaluation and
analysis of aflatoxins.

ORGANOLEPTIC PROPERTIES

The sensory characters of the drug were carefully noted and the interpretation illustrated in Table 1.
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PHYSICO CHEMICAL ANALYSIS

Percentage Loss on Drying

Test drug was accurately weighed in evaporating dish. The sample was dried at 105°C for 5 hours and then weighed.
Percentage moisture content of the sample was calculated with reference to the shade dried material.

Determination of Total Ash

Test drug was accurately weighed in silica dish and incinerated at the furnace a temperature 400 °C until it turns
white in color which indicates absence of carbon. Percentage of total ash will be calculated with reference to the
weight of air-dried drug.

Determination of Acid Insoluble Ash

The ash obtained by total ash test will be boiled with 25 ml of dilute hydrochloric acid for 6mins. Then the insoluble
matter is collected in crucible and will be washed with hot water and ignited to constant weight. Percentage of acid
insoluble ash will be calculated with reference to the weight of air-dried ash.

Determination of Alcohol Soluble Extractive

Test sample was macerated with 100 ml of Alcohol in a closed flask for twenty-four hours, shaking frequently during
six hours and allowing it to stand for eighteen hours. Filter rapidly, taking precautions against loss of solvent,
evaporate 25 ml of the filtrate to dryness in a tared flat bottomed shallow dish, and dry at 105°C, to constant weight
and weigh. Calculate the percentage of alcohol-soluble extractive with reference to the air-dried drug.

Determination of Water Soluble Extractive

Test sample was macerated with 100 ml of chloroform water in a closed flask for twenty-four hours, shaking
frequently during six hours and allowing it to stand and for eighteen hours. Filter rapidly, taking precautions against
loss of solvent, evaporate 25 ml of the filtrate to dryness in a tared flat bottomed shallow dish, and dry at 105°C, to
constant weight and weigh. Calculate the percentage of water-soluble extractive with reference to the air-dried
drugl[6][7].

PHYTOCHEMICAL SCREENING

The primary phytochemical screening test was conducted for each extracts of Moolanivarana Ullagam as per the
standard operating processes [9]. Key metabolites of Carbohydrates, Proteins, alkaloids, Triterpenoids were
investigate for their existence of standard measures. The following tests were performed for this analysis

Test for alkaloids: Mayer's Test

Test for phenols: Lead acetatetest

Test for steroids

Test for Carbohydrates - Benedict’s test
Test for Cyanine

Anthocyanin

Proteins: Biuret Test

Triterpenoids: Liebermann-Bur chard test
Test for tannins

Test for saponins

Test for coumarins
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Methodology

Atomic Absorption Spectrometry (AAS) is a very common and reliable technique for detecting metals and metalloids
in environmental samples. The total heavy metal content of the sample was performed by Atomic Absorption
Spectrometry (AAS) Model AA 240 Series. In order to determination the heavy metals such as mercury, arsenic, lead
and cadmium concentrations in the test item.

Sample Digestion
Test sample was digested with 1mol/L HCI for determination of arsenic and mercury. Similarly, for the
determination of lead and cadmium the sample were digested with 1mol/L of HNOs[9].

High Performance Thin Layer Chromatography

High-performance thin-layer chromatography (HPTLC) is a valuable quality assessment tool for the evaluation of
botanical materials efficiently and cost-effectively. HPTLC method offers a high degree of selectivity, sensitivity, and
rapidity combined with single-step sample preparation. Thus this method can be conveniently adopted for routine
quality control analysis [10].

PESTICIDES RESIDUES

Test sample were extracted with acetone and followed by homogenization for brief period. Further filtration was
allowed and subsequent addition of acetone to the test mixture. Heating of test sample was performed using a rotary
evaporator at a temperature not exceeding 40°C until the solvent has almost completely evaporated. To the residue
add a few millilitres of toluene and heat again until the acetone is completely removed. Resultant residue will be
dissolved using toluene and filtered through membrane filter [9][11].

AFLATOXIN ASSAY

Standard aflatoxin was applied on to the surface to pre coated TLC plate in the volume of 2.5 puL, 5 pL, 7.5 pL and
10 pL. Similarly, the test sample was placed and Allow the spots to dry and develop the chromatogram in an
unsaturated chamber containing a solvent system consisting of a mixture of chloroform, acetone and isopropyl
alcohol (85: 10: 5) until the solvent front has moved not less than 15 cm from the origin. Remove the plate from the
developing chamber, mark the solvent from and allow the plate to air-dry. Locate the spots on the plate by
examination under UV light at 365 nm [12].

TEST FOR SPECIFIC PATHOGEN

Test sample was directly inoculated in to the specific pathogen medium (EMB, DCC, Mannitol, Cetrimide) by pour
plate method. The plates were incubated at 37°C for 24 - 72h for observation. Presence of specific pathogen identified
by their characteristic color with respect to pattern of colony formation in each differential media.

RESULTS

Organoleptic Characters

The drug Moolanivaranailagamwas a semi solid dark brownish in color with a strongly aromatic in odor (Figure 1).
The inferences are tabulated in Table 1.

Physiochemical analysis

Results of quantitative analysis for Total ash, Acid insoluble ash, alcohol soluble extractives, Water-soluble
extractive, Loss on drying at 105° C were analyzed and results were shown (Table-3). Ash value is useful in
determining authenticity and purity of the drug and also these values are important quantitative standards.

44808




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS
Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Santhini et al.,

Percent weight loss on drying or moisture content was found to be 5.4% w/w. The less value of moisture content
could prevent bacterial, fungal or yeast growth. Phytochemical analysis revealed the presence of tannin, coumarin,
phenol, steroid, triterpenoid, and tannins (Table 3).

HEAVY METAL ANALYSIS BY AAS
Results of the present investigation have clearly shows that the sample has no traces of heavy metals such as Arsenic,
Mercury and Cadmium, whereas the sample shows the presence of Lead at 0.95 ppm.

High Performance Thin Layer Chromatography
HPTLC finger printing analysis of the sample reveals the presence of eight prominent peaks corresponds to presence
of eight versatile phytocomponents present with in it. Rf value of the peaks ranges from 0.00 to 0.85.

Analysis of Pesticides Organochlorine, Organophosphorus and Pyrethroids
The results showed that there were no traces of pesticides residues such as Organo chlorine, Organo phosphorus,
Organocarbamates and pyrethroids in the sample provided for analysis.

Aflotoxin Assay by TLC (B1,B2,G1,G2)

Result: The results shown that there were no spots were being identified in the test sample loaded on TLC plates
when compare to the standard which indicates that the sample were free from Aflatoxin B1, Aflatoxin B2, Aflatoxin
G1, Aflatoxin G2.

Microbial Contamination by Pour Plate Method
No growth / colonies was observed in any of the plates inoculates with the test sample.

CONCLUSION

The present study was carried out as per WHO Pharmacopeia standards, AYUSH guidelines for various
Standardization parameters such as Physiochemical parameters like acid insoluble ash, Total ash, and Water &
alcohol soluble extractive values. The presence of various phytoconstituents can serve as the basis for screening
different pharmacological activities. Plants serve as a vast source for varied phytoconstituents exhibiting
pharmacological properties. A preliminary photochemical screening test had reveals the presence of tannin,
coumarin, saponin, steroid, alkaloid. The antimicrobial activity revealed the absence of microorganisms, This study
also reveals that the study drug is sterile and free of bacteria, fungi, and specific pathogens like Salmonella,
Staphylococcus aureus, E-coli and pesticide residues, thereby confirming the nontoxic nature of the formulations.
Many of the case studies have reported, adverse effects due to heavy metals in Ayurvedic and other herbal drugs.
Hence, heavy metals need to be detected in this preparations. In this study, all the samples were contain below the
deductible limitof heavy metals which confirms the non-toxic nature of this drug. As a whole, moolanivaranailagam
was moved its safety over the defined standardization method. The results showed that the Moolanivaranailagam is
a safe and free from any toxic material.

REFERENCES

1. Uthamarayam,Siddhamaruthuvangachurukkam,Directorate of Indian Medicine and Homeopathy,3* edition
2003, pg no 45.

2. R.Thiyagarajan, Gunapadam ThathuSeevam, Directorate of Indian Medicine and Homeopathy, 8th Edition
2013,pg no 57.

44809




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997
Santhini et al.,

3. EapenSaumy M.S. and Mrs.Grampurohit, N.D.(2002). Chemical Evaluation of Navayasachurna, Indian Drugs,
39(2): 101 - 105.

4. Sharma AK, Gaurav SS, Balkrishna A. A rapid and simple scheme for the standardization of polyherbal drugs. Int
J Green Pharm 3, (2009),134-140

5. Bele A Archana&KhaleAnubha. Standardization of Herbal Drugs: An Overview;International research ] of
Pharmacy, 2 (12) (2011), 56-60 WHO.Guidelines for the assessment of Herbal Medicines. WHO Technical Report
Series, no. 863. World Health Organization, Geneva, 1996.

6. India Pharmacopeia I Volume I, Government of India, Ministry of Health and Family welfare, Indian
Pharmacopeia commission, 2014.

7. Pharmacopoeial Laboratory for Indian Medicine (PLIM) Guideline for standardization and evaluation of indian
medicine which include drugs of Ayurveda, Unani and Siddha systems. Department AYUSH .Ministry of Health
& Family Welfare, Govt. of India

8. Brain KR, Turner TD. The Practical Evaluation of Phytopharmaceuticals. Bristol: Wright Scientechnica; 1975:36-45

9. Lohar DR. Protocol for Testing of Ayurvedic, Siddha &Unani medicines. Government of India, Department of
AYUSH,Ministry of Health & Family Welfare: Pharmacopoeial laboratory for Indian medicines,
Ghaziabad.2007:47-52.

10. Wagner H. Plant Drug Analysis. A thin Layer chromatography Atlas.2nd ed. Heidelberg: Springer-Verlag
Belgium; 2002:305, 227.

11. WHO guideline for assessing the quality of herbal medicines with reference to contaminants and residues. WHO
Geneva. 2007.

12. Luciana de CASTRO. Determining Aflatoxins B1, B2, G1 and G2 in Maize Using Florisil Clean Up with Thin
Layer Chromatography and Visual and Densitometric Quantification. Ciénc. Tecnol. Aliment. vol.21 no.l
Campinas. 2001

Table 1. Organoleptic Parameters of moolanivaranailagam

State Semi solid

Nature Not applicable
Odour Strong Characteristic
Touch Greasy

Flow Property Free Flowing
Appearance Brownish

Table 2: Physicochemical interpretation results

S.No Parameter Mean (n=3) SD
1. Loss on Drying at 105 °C (%) 21.5+£2.74
2. Total Ash (%) 0.7533 +0.1301
3. Acid insoluble Ash (%) 0.055 + 0.01153
4. Water soluble Extractive (%) 9.68 +0.7279
5. Alcohol Soluble Extractive (%) 13.7 £ 1.058

Table 3: Phytochemical Screening of Moolanivaranailagam :

S.no Test observation
1. Alkaloids +
2. Flavanoids _
3. Glycosides _
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4 Steroids +
5. Triterpenoids _
6. Coumarin +
7 Phenol +
8 Tanin +
9 Protein -
10. Saponins _
11. Sugar
12. Nthocyanin _
13. Betacyanin _

Table 4: Heavy Metal Analysis of Moolanivaranailagam

www.tnsroindia.org.in ©1IJONS

ISSN: 0976 — 0997

Name of the Heavy Metal | Absorption Max A max | Result Analysis Maximum Limit
Lead 217.0 nm 0.95 PPM 10 ppm
Arsenic 193.7 nm BDL 3 ppm
Cadmium 228.8 nm BDL 0.3 ppm
Mercury 253.7 nm BDL 1 ppm
Table 5: HPTLC RESULT
Start Start Max Max Max End End Area
Peak Rf Height Rf Height % R Height  Area %
9.0 3 2 2 14 04 0.31
4 ) 167 028 3015 31 155 5350
41 6 1165 1214 048 651 4
0 2 391 40 4
Table 6: screening for pesticide in Moolanivaranailagam
Pesticide Residue Sample MI AYUSH Limit (mg/kg)
I.Organo Chlorine Pesticides
Alpha BHC BQL 0.1lmg/kg
Beta BHC BQL 0.1lmg/kg
Gamma BHC BQL 0.1lmg/kg
Delta BHC BQL 0.1lmg/kg
DDT BQL 1mg/kg
Endosulphan BQL 3mg/kg
I1.0rgano Phosphorus Pesticides
Malathion BQL 1mg/kg
Chlorpyriphos BQL 0.2 mg/kg
Dichlorovos BQL 1mg/kg
ITI. Organocarbamates
Carbofuran | BQL | 0.1mg/kg
ITL.Pyrethroid
Cypermethrin | BQL | 1mg/kg

44811



Indian Journal of Natural Sciences

Vol.13 / Issue 73 / August / 2022

Table 7: screening for Aflotoxin

>

International Bimonthly (Print)

Santhini et al.,

Aflatoxin Sample MI AYUSH S.pe.c ification
Limit
B1 Not Detected — Absent 0.5
B2 Not Detected — Absent 0.1
G1 Not Detected — Absent 0.5
G2 Not Detected - Absent 0.1

Table 8: screening for specific pathogen in moolanivaranailagam

www.tnsroindia.org.in ©1IJONS
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Organism Specification Result Method
E-coli Absent Absent
A A
Salmonella bsent bsent As per AYUSH
Staphylococcus aureus Absent Absent I
) specification
Pseudomonas aeruginosa Absent Absent
Test Result Specification As per AYUSH/WHO
Total Bacterial Count Absent NMT 10°CFU/g As per AYUSH
Total Fungal Count Absent NMT 10°CFU/g specification

Fig:1 Moolanivaranailagam

Fig.2. HPTLC Result
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ABSTRACT

Severe Periodontal disease is attributed to be the 11t most prevalent condition in the world. To bring

periodontium back to health, periodontal treatment begins with the mechanical removal of plaque,
calculus, and deposits from supragingival and sub gingival areas, which can be accomplished surgically
or non-surgically, along with a strict plaque control program. Dentists commonly use the naked eye to
perform Scaling and Root Planing, a gold standard procedure however, the biologically desirable result
is not usually obtained. With the introduction of microsurgery in Periodontics, multiple benefits such as
improved diagnostic abilities, better visual acuity, better treatment precision, and treatment outcomes are
seen. This paper attempts to review the impact of magnification tools like the surgical operating
microscope, and the magnification loupes on periodontal outcome measures while performing the
Scaling and Root Planing thus highlighting the role of magnification devices in non-surgical periodontal
therapy.

Keywords: Scaling and Root Planing, Chronic Periodontitis, Periodontal Outcomes, Magnification,
Surgical Operating Microscope, Magnification Loupe.
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INTRODUCTION

Periodontitis is an infection-driven inflammatory disease of the periodontium. It greatly affects oral health and
overall health negatively and causes it to be the primary cause of tooth loss [1]. Severe periodontal disease is
attributed to be the 11th most prevalent condition with a high prevalence of 20% to 50% around the globe, as
reported in 2016 by the Global Burden of Disease Study making this multifactorial disease a global public health
concern [2,3]. Good oral hygiene has been considered the mainstay of periodontal health. To bring periodontium
back to health, periodontal treatment begins with the mechanical removal of plaque, calculus, and deposits from
supragingival and sub gingival areas, which can be accomplished surgically or non-surgically, along with a strict
plaque control program [4]. The physical disruption of supra- and sub gingival periodontal pathogens present in the
bio film is described as the Scaling and Root Planing procedure [5,6]. Multiple studies reported equivalent outcomes
with the use of hand instruments as well as ultrasonic devices, however, ultrasonic instrumentation takes 20 to 50%
less time [7].

The Minnesota studies by Philstrom and colleagues in the early 1980s were among the first to directly compare
nonsurgical and surgical periodontal care. They compared Scaling and Root Planing with Open Flap Debridement to
Scaling and Root Planing alone in a randomized control trial [8,9]. Long-term findings of probing pocket depth for
up to 6 mm in both groups showed similar results, indicating that non-surgical periodontal therapy alone is viable
and acceptable. Several studies later followed suit, concluding that assessing the clinical outcomes of non-surgical
periodontal therapy significantly impacted periodontal status and that surgical treatment should be assessed and
planned only after non-surgical periodontal therapy [10].

Over the years, Scaling and Root Planing have been established as the gold standard procedure for non-surgical
periodontal therapy as it alone can reduce plaque index and bleeding on probing in nearly half of the affected
periodontal sites [11]. Scaling and Root Planing combined with oral hygiene instructions have a positive impact on
the periodontium, thus it is also now considered to be the modern periodontal treatment milestone [12]. Dentists use
the naked eye to perform periodontal procedures while treating patients however, the biologically desirable result is
not usually obtained. This might be due to several limitations like decreased visual acuity, improper tooth anatomy,
inaccessible areas, operator muscle fatigue, or decreased patience from the patient or operator [13,14]. Tibetts &
Shanelac introduced Microsurgery in the field of Periodontics in the year of 1992 [15].

Its increasing uses in both surgical and non-surgical procedures has shown multiple benefits such as improved
diagnostic abilities, better visual acuity, better treatment precision, and treatment outcomes, improved work position
of the clinician and accurate clinical case documentation has been achieved by a magnified view [14,16,17,18].
Dentistry is a visually demanding profession and the use of magnification devices has become the standard of care in
various dental procedures. Despite it, limited use of magnification is seen in the field of non-surgical periodontal
therapy. This review attempts to highlight the role of magnification devices in the Scaling and Root Planing
procedure by summarizing the impact of assessed outcome measures in the clinical studies available in the literature.

CLINICAL OUTCOMES

Literature shows five studies that measure clinical outcomes of non-surgical periodontal therapy assisted with the
help of various magnification tools. Indices like the Plaque index given by Silness P and Loe H in 1964 and Gingival
Index given by Loe H and Silness P in 1963 respectively were measured by all the studies. The most recent study
done by Penmetsa G et al showed a statistically insignificant reduction in the Plaque Index and Gingival Index.[19]
Their result was similar to the previously published studies [16, 20, 21, 22]. Penmetsa G et al was the only study to
evaluate the Bleeding Index by Muhlemann HR & sons and showed a statistically significant reduction among the
two groups where scaling procedure was done conventionally and under the surgical operating microscope [19].

Corbella et al 2018 evaluated the use of magnification loupes in the supragingival scaling procedure. They divided
patients into three groups, one was treated the conventional way without any magnification aid, the second group
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was treated under 2.5x loupes and the third with 2.5x loupes with adjunctive illumination. They expressed their
result as the full-mouth bleeding score percentage and full-mouth plaque score percentage. However, the reduction
seen was not statistically significant among the groups [22]. Probing pocket depth measured by Penmetsa G et al in
2021 among two groups showed a statistically significant reduction among the conventionally performed scaling
group and scaling under a surgical operating microscope group [19]. Similar results were seen in another study
conducted by the same authors in 2020 however the groups compared were divided on basis of different
magnification variables of the surgical operating microscope [20]. They compared the effect of Root Planing under
magnification variables 0.4, 0.6, and 1 of the surgical operating microscope at baseline and after 4 weeks of therapy.
Contrasting results to the above were obtained in the study done by Savitha M and Venugopalan V. Their control
group received only Scaling and Root Planing as the mode of intervention and the test group received Scaling and
Root Planing under the surgical operating microscope. They measured probing pocket depth with a UNC-15 probe
and the only study to measure the Relative Clinical attachment using an acrylic stent at baseline and 6 weeks after
therapy. The reduction achieved was statistically insignificant in intergroup comparison but statistically significant
in the intergroup comparison [21].

Wound Healing index (Watchell) was measured as a clinical parameter for the first time by Penmetsa G et al in 2020
after 2 weeks of Root Planing done under magnification [20]. A healing score of 1 was seen in 42.2% of individuals
treated under magnification variables of 0.4 and 24.4% of individuals treated under magnification variables of 1. A
much better healing score was seen in 55.5 % of the individuals under the magnification variable of 0.6 which was
statistically significant as well. Scaling and Root Planing under normal unaided vision can inadvertently cause
disruption in the tooth anatomic structure and surrounding soft tissues negatively affecting the clinical outcomes
and prolonging the healing period after non-surgical periodontal therapy. A magnified view enhances the target area
of treatment thereby achieving maximum clinical efficiency, rapid wound healing, and minimizing iatrogenic errors
by dentists.

PATIENT-REPORTED OUTCOMES

Any parameter assumed to be connected to the periodontal disease process and is used to assess the efficacy of
periodontal therapy is referred to as a periodontal endpoint [23]. Endpoints that directly measure how a patient feels,
functions, or survives are known as true endpoints [24]. True endpoints such as oral health-related quality of life
measurements or self-reported symptoms are those that patients can feel and describe as compared to surrogate
endpoints such as the changes in periodontal attachment level that can be measured by the clinician [25,26]. The
importance of reporting patient-reported outcomes is much emphasized in the literature. Penmetsa GS et al in 2021,
Corbella et al and Pervez MF and Manjunath N in 2018 reported true endpoints like pain perception, patient comfort,
and satisfaction levels of Scaling and Root Planing procedures done with the aid of magnification devices.
Questionnaire analysis by Penmetsa GS et al had shown a positive response to less pain perception, more comfort to
the patient, and satisfaction under Surgical Operating Microscope than under a conventional approach during
manual scaling [19]. This was in contrast to the earlier published studies. The previous studies used the Visual
Analogue Scale (VAS) to assess pain and quality of treatment and concluded similarly that no statistically significant
difference was seen among the groups [22,23]. However, patient-centered outcomes are seen to play a role in their
compliance with supportive periodontal treatment thus it is an important parameter to be recorded and reported
[27].

CLINICIAN RELATED OUTCOMES

The development of musculoskeletal diseases is one of the most common occupational hazards in dentistry.[28]A
qualitative study involving dental hygiene students and clinical educators at Vancouver Community College (VCC)
in British Columbia found that surgical magnification had physical health benefits. Participants in the study reported
less neck, back, and shoulder pain, less time leaning forward, less eye tiredness, and better vision. Thus, the
ergonomic benefits of microscopy may be one of the key elements in its widespread adoption by the dental
profession [29]. Clinicians’ comfort in terms of ergonomics showed a more positive response while performing
Scaling and Root Planing under a surgical microscope when analyzed through questionnaire analysis [19,20]. Among
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magnification tools, Surgical Operating Microscope enhances the ergonomic benefits to the clinician the most.
Additionally, improvement in the quality and longevity of clinical work is documented. The widespread use of
microscopes to perform Scaling and Root Planing aids in achieving the primary goal of periodontal therapy while
also protecting the musculoskeletal health of the dental healthcare practitioner, allowing them to have the best of
both worlds.

STEREOMICROSCOPIC OUTCOMES

The Scaling and Root Planing procedure being an important component of phase 1 periodontal therapy is primarily
responsible for the reduction in clinical signs such as gingival inflammation and pocket probing depth [29]. Despite
that, several studies found a considerable number of treated teeth that would still have sub gingival bio film and
calculus after Scaling and Root Planing [30]. It is well understood by oral health care professionals that time,
patience, persistence, experience, ability, and training are all required for a well-done Scaling and Root Planing [31].
Root surface analysis of teeth has been done by techniques like Scanning Electron Microscopy (SEM), Energy
Dispersive X-ray Analysis (EDAX), and Atomic Force Microscopy (AFM).

Our literature search revealed studies where the application of these techniques to analyze the effect of magnification
during the Scaling and Root Planing procedure is used. A study was done to check the presence of any residual
calculus after Scaling and Root Planing when done with or without magnification. They calculated the Remaining
Calculus Index (RCI) via Scanning Electron Microscopy and found less residual calculus in the group where Scaling
and Root Planing was done under magnification [32]. In addition to the Remaining Calculus Index, a study done by
Dadwal A et al investigated other indices like Loss of Tooth Substance Index and Roughness loss of tooth substance
Index. They concluded that Scaling and Root Planing with the use of Magnification Loupe showed better results like
smooth root surface appearance, reduced surface roughness due to fewer instrument marks, and less remaining
calculus with minimal presence of smear layer in comparison to the group not assisted with magnification [33].

In another study, a detailed elemental, as well as micro-morphological analysis of root surface, was done by Energy
Dispersive X-ray Analysis (EDAX), Atomic Force Microscopy (AFM), and Scanning Electron Microscopy
(SEM).["IThey were able to show that Scaling and Root Planing was done under an operating microscope, the root
surface had no evidence of remaining debris, smear layer, or diseased cementum as compared to the group where
Scaling and Root Planning was done without magnification. Thus, the efficacy of Scaling and Root Planing is
significantly enhanced by the use of high-quality magnification tools. Hence, laboratory evidence suggests an
improved prognosis of periodontal treatment and magnification aids have a powerful role in the long-term success
of periodontal therapy.

MICROBIOLOGICAL OUTCOMES

Periodontal Health is determined by three key factors namely Host, Environment, and Microbiological. Uncontrolled
growth of micro biota or the presence of virulent bacteria leads to periodontal diseases. Bacteria present in the bio
film can infiltrate the root surface irregularities and the underlying periodontium. Light and Scanning Electron
Microscopy, as well as culture studies, have shown the presence of invasive bacteria in the cementum and radicular
dentin of periodontally infected teeth [34]. Several studies suggest that radicular dentin and cementum may serve as
a reservoir for periodontal pathogenic bacteria, allowing them to recolonize the previously treated periodontal areas
that can contribute to reinfection [35].

Research by Savitha AM and Veenugopalan V is the only study that reports reduced levels of the red-complex
bacteria after 6 weeks of Scaling and Root Planing when done under a surgical microscope. Out of the three bacteria,
reduced levels of Treponema denticola were statistically significant [21]. Hence, the total eradication of potential
periodontal pathogens residing in seen in plaque and calculus deposits is critical. Inadequate Scaling and Root
Planing will not improve periodontal health and will likely lead to a rapid re-infection of the periodontal pocket.
Treatment procedure assisted via magnification tools improves visual acuity which helps in achieving a satisfactory
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result. It is suggested that more studies should measure the microbiological outcomes while doing non-surgical
periodontal therapy under high magnification.

CONCLUSION

The elimination of calculus and bio film deposits is the main goal of Scaling and Root Planing to establish a
biologically compatible root surface. Their presence shows a strong correlation to periodontal destruction. The
proportions and curvature of the unseen sub-gingival tooth surfaces can be visualized with a magnified image of the
supragingival contours of a tooth surface, assisting in the detection and removal of calculus and leading to a better
periodontal disease treatment outcome.

The incorporation of magnification into conventional dental procedures increases precision and accuracy thus
becoming an integral part of the current dental industry. Magnification tools such as Magnification Loupes and
Dental Operating Microscope are most commonly used by dental care professionals to perform high-quality dental
procedures, thus maximizing the probability of a positive prognosis. It improves clarity and execution of treatments,
better documentation of medical records, and better ergonomics for the operator. Further, patients not only benefit
from a better understanding of the dental procedures but also from education to maintain periodontal health and
prevent any oral diseases in the future. Thus, its overall benefits encompass both dental health care providers and
the patients. Despite the steep learning curve associated with it, a surgical operating microscope and other
magnification aids should be considered while performing Scaling and Root Planing to provide distinct advantages
to the clinician and the patient.
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ABSTRACT

Obesity is a disorder, not a disease that can be reduced and prevented with widespread awareness,
increasing physical activity, diet and food habits leading to better health consequences. About 2.8 Million
death rates recorded with survey results by NCD (Obese/Overweight) are because of excessive food
intake, sedentary lifestyle (man's work altered by machines and advanced technology). The objective of
this study is to discuss Obesity prevalence, causes, remedies and PA processes for a better and healthy
society in the world and to launch the 2018-2030 health policy success by WHO. This inquiry collected
data from 1975 to 2016 for adults aged between 5-19 years and five years and below from WHO
published sources that discussed in depth. According to this study, policies launched for the healthy
society of this world by various health organizations could come up with better policy play in the future
to positively influence this society, especially with PA and Awareness. This study suggests that all
developed, developing, and low-income countries of the world pay more attention to the crisis of obesity
and emphasize that increasing PA and awareness may lead to a reduced NCD death rate globally. The
discussed PA might positively influence balance/loss of weight management until used frequently with
systematic processes.

Keywords: Obesity, Prevalence, Physical Activities, Non-Communicable Diseases
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INTRODUCTION

According to the world population review of 2019, almost 35 countries have 30+ averages in the BMI index. As per
Global data, Nauru is the country with the greatest obesity prevalence, 61% of the population having above 30 BMI
index, respectively. Rendering current estimates by WHO, overweight and obesity are associated with more deaths
globally than underweight. In the year 2016, extra than 1.9 billion adults over 18 years old were overweight. In these,
about 650 million adults were obese. 39% of adults aged 18 years and above (40% women and 39% men) was
overweight, respectively. As per the 2016 assessment led by WHO, about 13% of the world's adults were inside the
wall of obesity. In this, 15% of women and 11% of men were obese.

The world prevalence of obesity has approximately triplicated from 1975 to 2016 [1], as per Dinsa. G.D and others in
the year 2012, about 3 to 30% men and 1 to 50% women populations were affected either overweight / obesity in
upper-middle and low-income countries such as India, Bangladesh, Vietnam, Russia, Poland and so on. Several
studies state that socioeconomic status and energy (food) consumption are associated with developing overweight
/obesity for both gender, men and women. In the entire world, technological development and implementation like
machinery-based work have enlarged at various working sectors either in Government& private instead of human
(physical) based work nature. Consuming hybrid food contains usage has been increased instead of using natural
food products in human’s daily food routine. These mentioned factors affecting directly to impact increase
obesity/overweight towards all categories like men, women, childhood and indolence, almost more than three
decades Obesity and Under nutrition both are a significant double burden in African and South Asian countries of
this world.

Added Value for this Study

This study explained obesity prevalence in 1975 and after 2010 in the following age categories: under the age of 5,
years 5-19 and the adult population globally. Here, the author discussed the causes of weight gain, overweight, diet
& habits, lifestyle, preventive measures of obesity, and surgery outlook. Current health policy and suggestions made.
Communicated elementary, medium, and high-level standard home-based physical activities with high positive
impact in various positions according to the need and capability of affected obese (NCD) populations as per expert’s
concern. The laboring man can understand this study in such a way author explained.

Dual Burden in Diet and Nutrition

Overweight/ Obesity and Under nutrition were considered a double burden in most countries, mainly African and
south Asian countries. However, present-day% of the under nutrition population has been reduced compared to
previous decades when triggered obesity. Hence, every country was trying to find a solution simultaneously to
prevent and reduce under nutrition and obesity among the population around the world. In this regard, various
health organizations launched health policies to promote a healthy society [2], which is the biggest challenge of the
Government to manage these double burdens.

Current Policy for Healthy Society

The global action plan on physical activity 2018-2030 was launched on 8t June 2018 by Dr. Tedros, Director-General,
WHO in Lisbon at football city of Portuguese. He advised the worldwide population to enhance various sports and
games by watching by participating. For this 85-year-old participants placed dance & recommendations, were our
society to stay active and healthy as much as possible. For the closing ceremony, various skills, games, enjoyments,
and physical exercises were displayed by young children for promoting PA among youthful groups of Globe[4]. The
main motto of this plan was 'More Active People for a Healthier World and Set the World Moving’. The main target of the
construction of this plan was to minimize physical inactivity by 15% in 2030. We can strengthen our society's health
quality, such as physical, mental, moral, emotional, and social wellness. WHO also triggered a new campaign
movement, "Let's Be Active", and for all sponsoring agencies and researchers to re-develop the city and execute 20
policy endorsements. Additionally, this plan was authorized by World Health Assembly in 2018 May [4].
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Successive Process of Policy to Healthy Society

A policy can be converted to regional languages by the health organization of each nation. It may help to reach and
to guideline easier for society to react. Several policies have been launched for making a healthy society by various
organizations globally. Hence, which may have a positive impact when they found a Policy to get monitoring,
evaluation and suggestion process from the community, completed most of the policies before awareness among
people, especially rural population. Since health organizations before launching Policy, Government may create
awareness about Policy and its impact on society not only urban, rural population too. Before 2012, around 43
policies across ten countries focused on increasing physical activity in children and youth for making a healthy
society [5]. Researchers propose that more research investigations be done before launching various health policies
to make practical quality policy launch for a healthy community.

Evaluation and efficiency of Policy also can through further research. It might help minimize errors and lead to a
path to make better policies in the futures. For this, the author recommends that the Government launch several
policies, research projects, conferences, and seminars related to promoting physical activity and awareness via
various stakeholders, several researchers, social media, and television advertisements to make our society active and
healthy. Researchers suggest that governments, NGOs, stakeholders, and institutions must make awareness society
about the global burden(NCD). Conducting conferences, seminars, workshops, advertisements, campaigns, sports
camps, clinical evaluations, and school health programs may reach launched policy success and reduce physical
inactivity globally. As per the above diagram, in 1980, the world adult men population was 27%, and women were
25%. The total adult population in 2014 was 39%, of which 40% of women and 38% of men accounted for; hence,
women adult population increased globally from 1980 to 2014 by 15%. It clearly shows that each year around 0.3% to
0.5% has been increased since 1980. The male population increased by 11%, and it is declared that about 0.3% to 0.4%
inclined per year. This result shows we added a 4% difference between the men and women population; this
evaluation delivers a more significant number of women populations’ maintained sedentary life than males.
Researchers projected that in the year 2030, both men and women, 6-8% of adult overweight/obese population might
arise until WHO health society policy ineffective.

There is a quote, "today's youth tomorrow's pillar of the nation." Still, according to the above diagram, data
evaluated by WHO worldwide, our pillars are getting weaker in health. Most of the countries are aged between 5-19
years old. Fig.2 shows in 2016 overweight/obesity affected population was 18% instead of 4% in 1975, almost 14% of
the population were increased in the last four decades. In 1975, 8% men and in 2016, 18%, around 10% were
increased in each decade. 2.5% approximately increased in Globe in 5-19 age categories. Women, overweight /obese
population, was 6% in the year 1975 and 19% in the year 2016; it shows that 13% women population was increased in
last four decades. Approximately 3.5% were increased in each decade in the 5-19-year category around the world.
Hence, this data discovered that the women population sustained were physically inactive/sedentary life compared
to men population in the last four decades.

According to the above diagram, in this Globe, below five years overweight/obese population in 1975 was 1% in the
year 2000, it was 5% in the year 2010, and in the year 2013, it was 6.3. As per this data, results declared that every
year, 0.1% to 0.3% of populations under the age of 5 were increased as per WHO evaluation. To 2016 data, out of
100% overweight /obese population, 6% were male, and 8% were female. Children mentioned that female children
were dominating males in maintaining sedentary life. Here the author's suggestion is five years old kids and below
was affect more because of parent's poor active behavior patterns like watching more time in TV, mobile, PC even
while consuming food. If parents are playfully involved in front of kids, they react to that, so keep active in a home
for a better healthy life. Author following procedures for our healthy life and society.
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Responsibility to Tackle Obesity in Various Phases
Government[6]

= Effective policymaking & spreading out with multiple languages
= Should monitor compulsory physical activity class in school children and it
= Make availability of playing area/ children's park especially in an urban area
= Can conduct awareness program/seminar/conference in schools and colleges
= Using current technologies for an awareness

Society [6]

= Effective policymaking & spreading out with multiple languages
= Should monitor compulsory physical activity class in school children and it
= Make availability of playing area/ children's park especially in an urban area
= Can conduct awareness program/seminar/conference in schools and colleges
= Using current technologies for an awareness

Society [6]

Exercise Preferences/Suggestions

The following Exercise may help your better health, which means that the given PA might be the suitable one
affected by NCD (overweight/obese). When you perform the maximum number of Exercises, it will increase the
intensity of PA adaptation, which helps you to your body healthy. It may be a preventive / remedy process of NCD
(Overweight/Obese) for this society. You can choose any Exercise upon your capability, upload animated slides, and
share link references in this study for easy access to social benefit.

¢ Lying Series: frog lift, superman, butt burnout, side leg lift, prone leg lift, the leg twist, the sidekick, the peddler,
the locust, butt-sculpting lift, lying half-jack, scissors split leg, cross leg split, marching hip raises leg lift with the
knee in, jack splits [19, 23, 26].

e Sitting Series: forward bend with holding legs, leg split with forward bending, single-leg has with side bending,
raise legs and trunk, cycling, single and double leg ducking, air leg split, cross leg, single leg up and down,
double legs up and down [27, 29].

¢ Chair Exercises: sit and touch the floor, straight leg raise, double leg duck, cycling (leg split up and down, cross,
and parallel), back kick holding the chair, side launch, and squad plain [20].

¢ Standing Series: jumping with leg split, freehand exercises, twisting in stands, jumping with lower body twist,
side leg raise with a jump, single leg jump, double leg jump in multi directions [21, 22, 24, 28].

¢ Core Exercises: Crunches-Reverse crunch, bicycle crunch, good leg crunch, long arm crunch, oblique crunch, toe-
touch crunch, crunch with a twist [25].Planks-plank with single leg raise, side plank, knee plank, forearm plank,
reverse plank, single-leg plank, single hand plank, side plank with leg raise, dolphin plank [17].

CONCLUSION

According to this investigation, the above-discussed phenomena directly/indirectly auxiliary for rapid inclination is
high in the prevalence of overweight/obesity. Health policymaking and its impact play a vital role incredibly healthy
society. Through effective policy awareness, people can react positively for better health; hence good policy plan
with maximum attention around culture may act as key to open “obese lock” affected populations which may lead to
prevent non-communicable diseases like Diabetes, Coronary diseases, cancer and so on. To tackle and society work
together and concentrate on achieving our target (healthy community) by involving several participants in sports
and games, traditional sports, campaigns, awareness programs about PA and health, family health monitoring and
healthy lifestyle maintenance. Proper diet management as required to manage daily routine without struggle, by
preparing and following weekly health diet may lead to maintain a healthy weight and lifestyle management in
future. In the obese category, class I and II populations may manage with proper diet and suitable physical
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exercises, but in obese class III or BMI 40 above persons consult with a physician and get guidance like surgery or
other solutions manage healthy weight and life. Additionally, to tackle or prevent childhood choose good healthy
packed food product items. Government can use revised arrangements of traditional policy communications like
food labelling or marketing regulation to provide healthy food to society [30]. According to researchers Andrew and
Rajesh Vedanthan (2013) recommended that to prevent cardiovascular non-communicable diseases in Asian
countries, they can promote nutrition quality, physical activity, natural food product consumption and health
monitoring (Diet, Energy produce and energy expenditure) awareness peoples by conducting several kinds of
research, conference and other awareness programs. As per researchers, PA is required before and after school and
must not replace PT classes with other school subjects. The above-explained remedy/preventive measures, exercise
preferences for affected NCD populations, suggested exercises would be positively helpful to reduce and prevent
overweight and reduce the death rate of NCD worldwide, particularly childhood obesity. As a people of this world,
each one should be aware of NCD and its impact on our life, by maintain physical active ever against NCD with your
family and make our society healthy and kindly step forward to “Global action plan on physical activity 2018-2030”
by WHO reach more tremendous success.
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ABSTRACT

The present investigation was carried out to find the effect on growth and yield of Finger Millet (Eleusine

coracana L. Gaertn) by adopting nutrient management practices under different establishment method.
The experiment was conducted in Crop Research Centre, School of Agricultural Sciences, Shri Guru Ram
Rai University, Pathribhag, Dehradun, Uttarakhand. The treatments consisting of two establishment
methods in main plots and six nutrient management practices in sub plots (twelve combination) was laid
out in split plot design (SPD) with three replications. The result revealed that, the values for plant height
were not influenced by establishment methods however tallest plants were obtained under V2:VL
Mandua- 352 at harvest. Application of: 75%RDF+ Vermicompost (1t/ha) led to tallest plants followed by
75%RDF+FYM and 100%RDF, it also establish significant effect on plant height at harvest. Dry matter
content was highest in 75%RDF+ Vermicompost (1t/ha) at 60 and 90 DAT in 2019 and 2020 .Number of
tillers/m?, number of earhead/m? number of earhead/plant was found highest when RDF was
incorporated with vermicompost and FYM whereas 75% RDF+PSB showed no significant influence
growth and yield. Control treatment showed lowest result as compared to other nutrient management
practices. This study indicate that use of INM i.e. RDF along with vermicompost, FYM, PSB will increase
the production of the Finger millet and also improve the soil health if used for longer period of time.

Keywords: Finger Millet (Eleusine coracana L.), Nutrient Management, Establishment Method, DAT.
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INTRODUCTION

Finger millet is important minor millet grown in India and also known as ‘Ragi’. Among the millets of the world,
finger millet [Eleusine coracana L. Gaertn.] ranks fourth in importance after sorghum, pearl millet and foxtail millet.[1]
This is a hardy popular food and wonder grain crop next to wheat, maize and rice in India. This grain is valued as
staple food.[2] It is also known as dry land crop cultivated in both tropical and sub tropical regions and mainly
cultivated in Andhra Pradesh, Gujarat , Jharkhand, Karnataka, Maharashtra, Odisha, Uttarakhand and Tamil
Nadu[3]. It is a staple food crop in many hilly regions of Uttarakhand and Himachal Pradesh. Ragi may be grown as
a hot weather crop, from May to September. It is monocropped in India under irrigation or transplantation. In
rainfed it is mostly intercropped with cereals, castor bean, groundnut and pulses. It is mostly grown in area with low
resources in agronomic management. It is cultivated both as grain and also provides fodder for cattle which reduces
the large pressure on grazing fields, forests and helps to reduce soil erosion problems and balance the delicate
ecosystem in the Himalayas. To improve productivity, integrated nutrient management (INM) is an important
practice in modern agriculture where conjunctive use of chemical fertilizer and organic amendments would prove
advantageous to the soil health management and improvement of soil fertility as well as the overall crop
productivity [4][5]. INM uplift all form of biodiversity and build up a large population of natural enemies of insect,
pest disease and weeds, so their population remain in control by biological pressure and do not reach a serious level.
Small millets occupy an important place especially in hilly areas of Uttarakhand and INM is most important for
marginal and poor farmers of hilly areas of country who are not to able to purchase and supply these crop nutrients
through high cost chemical fertilizers. In order to see effect of a field investigation was conducted during kharif, 2019
and 2020.

MATERIALS AND METHODS

The experiment was conducted in Crop Research Centre block during Kharif season in two years 2019 and 2020, in
Department of Agronomy, School of Agricultural Sciences, Shri Guru Ram Rai University (30°30" N latitude and
78°30E longitude), Dehradun, Uttarakhand. The climate of Dehradun is generally temperate, although it varies from
tropical, from hot in summers to severely cold, depending upon the season and the altitude. Overall climate of the
region generally consists of the cool winters, warm summers, rainy monsoons and a balmy spring. Summer
temperatures do not go too high but in winters the temperature may fall below the freezing point. The maximum
and minimum temperature recorded during the growing season of crop in 2019 from June to December was 37°C and
2.77°C respectively whereas in 2020 from June to December was 35.60°C and 1.5°C. The other important aspect of the
climate of this region is the monsoon. It was recorded that Dehradun received 1489.6mm and 1032.8mm rainfall from
the month of June to December 2019 and 2020 respectively. The experimental soil was sandy loam in texture, neutral
in soil reaction (pH 7.1), high in organic carbon (2.22%), very low in available nitrogen (0.007 kg ha-1), high in
available phosphorus (23.16 kg ha-1), low in available potassium (69.20 kg ha-1). The experiment was conducted in
spilt plot design (SPD) with establishment method in main plots and nutrient management practices in sub-plots
with three replications. The details of treatments in this study are given below:

Establishment methods (Main Plot)
V1: VL Mandua- 347
V2: VL Mandua- 352

Nutrient management practices (Sub Plot)

N1 : Control (0:0:0) (N:P:K)

N2: 100% RDF (40:20:20) (N:P:K) (Recommended dose of fertilizers)

N3: 75% RDF (30:15:15) (N:P:K) + Farm yard manure (4t/ha)

N4: 75% RDF (30:15:15) (N:P:K)+ Vermicompost (1t/ha)

Nb5: 75% RDF(30:15:15) (N:P:K) + 50% PSB (phosphate solubilising bacteria) (20g/seed)
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N6: 50% RDF (20:10:10) (N:P:K)+ FYM (2t/ha) + Vermicompost ( 0.5t/ha) + PSB (20g/seed)
RESULT AND DISCUSSION

The data was collected at different growth stages and on maturity of the crop and has been analyzed and represented
in tables and figures (1-4). It is also narrated in following paragraphs.

Growth Parameter
Plant height

Four plants were selected randomly in each net plot in two lines and tagged. The plant height of these tagged plants
was measured with the help of meter scale at 30, 60, and 90 DAT and at harvest stage. The values were averaged and
expressed in cm. The plant height was measured from the ground surface to the tip of the tallest plant part. Influence
of integrated nutrient management was observed in plant height. However use of PSB showed no significant impact
on plant height. Using different level of nutrient management influenced plant height significantly at different
growth stages are given in Table 1 and Fig. 1. The plant grew taller as the age of crop advanced and the height was
similar in V1 and V2 varieties both the years. Among nutrient management treatments no significant difference in
plant height was observed at all the growth stages except at 60 DAT where 75%RDF+Vermicompost (1t/ha), being at
par with 75% RDF+ FYM (4t/ha), caused significant increase in plant height compared to other treatments. Similar
result was observed by Babu 2006[6]. However, the minimum plant height was recorded with control over all the
growth stages due to less availability of N.

Dry matter accumulation

One meter row of finger millet plants from sampled area were selected and cut just above the ground level with the
help of sickle at 30, 60 and 90 DAT and harvest stage. These cut plants were allowed to sundry for 48 hours. After
sun drying, these plants were dried in the oven at 65 +5 0C temperature for 48-72 hours or till the samples attained a
constant weight and then average weight was expressed in gram per plant. Dry matter production increased
progressively with advancement in age of the crop up to harvest but the trend of dry matter accumulation varied at
different stages of crop growth. Data pertaining to dry matter content at various stages are given in Table 2. No
significant difference was found among V1 and V2 in both the years but 75%RDF+Vermicompost(1t/ha) was found
maximum at 60 DAT and at harvest in 2019 and 60 DAT and 90 DAT in 2020 at par 75% RDF+ FYM(4t/ha) .Earlier
researcher also noted similar type of observation Govind et al. 2009[7] . Dry matter content was found maximum in
second year and control being the lowest one. It is also illustrated in Fig. 2 by graphical representation.

Yield Parameters

Number of tillers/m2

Number of tillers (m-2) was recorded by taking two sample rows in each plot and tillers were counted at 30, 60 and
90 DAT and at harvest also. In case of number of tillers(m-2) Table 3 and Fig. 3, the similar trend was observed as
noted earlier with plant height and dry matter accumulation. There was non-significant difference between the
establishment methods (V1 and V2). As expected, control (0% RDF) resulted in least number of tillers.
75%RDF+Vermicompost(1t/ha) significantly enhanced number of tillers/m2 of finger millet at 30, 60 DAT and
harvest in 2019 and 2020 over all the other nutrient management. But at all the stages 75%RDF+Vermicompost(1t/ha)
was closely followed 75% RDF+ FYM(4t/ha) which is statistically at par increasing of number of tillers/m2. The result
are in conformity with findings of Panda. P. et al (2021)[8] and Pallavi, et al (2016)[9]

Number of earhead/m2

The number of ear head from the net plot area was counted and was computed on hectare basis. The vermicompost
provides better physical conditions for plant growth. It increases the water holding capacity, porosity and nutrient
availability which help in more nutrient uptake. Farmyard manures increase microbial population which
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mineralized the nutrients and thus increase the yield of crops the similar results were also found by Melese (2016)
[10]. The highest number of ear head (m-2) counted at harvest was recorded with 75%RDF+Vermicompost(1t/ha),
which was statistically similar to 50% RDF + FYM (2t/ha) + Vermicompost (0.5t/ha) +PSB in 2019 and 2020. All the
nutrient management was significantly superior over control. In establishment method there was no significant
difference among both the varieties Vland V2, but V2 has slightly high number of ear head m-2. Data pertaining the
above information is mentioned in Table 4 and Fig 4.

Number of ear head/plant

Number of ear head plant -1 was calculated by dividing the number of ear head by number of plants on net area
basis. In establishment method non-significance difference is observed, but V2 had high number of earhead/plant. In
2019 75%RDF+Vermicompost(1t/ha) showed superior result in V1 whereas 50% RDF + FYM (2t/ha) + Vermicompost
(0.5t/ha) +PSB in V-2 and vice versa in 2020. The highest number of earhead/plant counted at harvest was recorded
with 50% RDF + FYM (2t/ha) + Vermicompost (0.5t/ha) +PSB, which was statistically similar to
75%RDF+Vermicompost (1t/ha) in 2019 and 75%RDF+Vermicompost(1t/ha) followed by 50% RDF + FYM (2t/ha) +
Vermicompost (0.5t/ha) +PSB and 100% RDF in 2020. Significantly superior to rest of the treatments because of the
slow and prolonged release of nutrients through vermicompost maintained a considerable amount of nutrient source
for a longer period Prasad and Singh (1983)[11]. Minimum number of earhead/plant was obtained with control
management due to poor nutrient supply. It can be seen in Table 4 and Fig. 4.

CONCLUSION

Based on the above research study it clearly indicate that use of RDF along with organic manure such as
vermicompost and FYM resulted best in growth and yield of finger millet. Use of biofertilizer (PSB) alone with RDF
indicates no influence on growth and yield. It is well established that use of INM for longer term will improve the
soil health and productivity of finger millet.
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Table 1: Plant height (cm) as influenced by the treatments at different crop growth stages

Plant height (2019) Plant height (2020)
Treatments 30 60 At 30 60 at
DAT DAT 90 DAT Harvest DAT DAT 90 DAT harvest
Establishment methods
Vi: VL Mandua- 347 58.06 81.23 94.48 108.46 59.16 82.09 95.86 110.37
V2 VL Mandua- 352 57.36 82.18 95.65 109.04 59.66 82.75 96.3 111.02
0.57 0.31 0.18 0.15 0.14 0.13 0.07 0.019
S.E.m (+) NS NS 1.20 NS NS NS 0.477 0.12
Nutrient Management
Control (N:P:K) 50.59 69.47 82.21 102.04 54.16 70.01 83.31 104.01
100% RDF 62.21 86.75 98.55 109.46 66.01 88.32 100.18 112.75
75% RDF+ FYM(4t/ha) 61.02 8742 97.21 112.08 62.12 88.89 97.92 113.76
75%RDF+Vermicompost(1t/ha) 60.23 89.33 101.44 113.40 61.22 89.88 102.89 115.04
75% RDF+50%PSB 55.10 75.43 95.25 107.15 55.30 74.68 95.56 108.67
50% RDF + FYM (2t/ha) +
57.11 81.83 95.74 108.41 58.65 82.76 96.63 109.94
Vermicompost (0.5t/ha) +PSB
S.E.m () 0.65 0.4 0.22 0.24 0.24 0.23 0.33 0.25
C.D. (5%) 1.94 1.19 0.67 0.73 0.71 0.69 1.0 0.76
Table 2: Dry matter accumulation (g/plant) as influenced by the treatments at different crop growth stages
Dry matter accumulation (2019) Dry matter accumulation (2020)
Treatments 30 At 30 60 90 at
DAT 60DAT | 90 DAT Harvest DAT DAT DAT harvest
Establishment methods
Vi: VL Mandua- 347 3.8 12.16 16.33 24.74 3.91 12.4 17.08 26.03
Vz: VL Mandua- 352 3.9 12.22 16.57 24.79 3.96 12.44 17.23 26.15
S.E.m () 0.05 0.001 0.08 0.037 0.007 0.008 0.07 0.04
C.D. (5%) NS 0.008 NS NS 0.04 NS NS NS
Nutrient Management
Control (N:P:K) 2.23 10.66 14.34 20.01 2.43 10.40 15.34 21.01
100% RDF 4.25 12.26 17.01 26.42 4.80 12.87 17.98 27.0
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75% RDF+ FYM(4t/ha) 4.0 12.73 17.86 26.76 4.25 12.78 17.65 27.88
75%RDF+Vermicompost(1t/ha) 4.85 12.86 16.56 27.36 4.55 13.25 18.04 29.36
75% RDF+50%PSB 3.8 11.80 16.60 22.79 3.56 12.30 16.88 24.50
50% RDF + FYM (2t/ha) +
Vermicompost (0. 5: /h/a}; +)PSB 3.92 12.86 16.34 25.25 4.01 12.89 17.06 26.80
S.E.m (&) 0.06 0.03 0.13 0.06 0.02 0.05 0.13 0.06
C.D. (5%) 0.20 0.10 0.41 0.18 0.08 0.14 0.41 0.20
Table 3: Number of tillers (m) as influenced by the treatments at different crop growth stages
Treatments Number of tillers (2019) Number of tillers (2020)
30 DAT 60 DAT at harvest 30 DAT 60 DAT | at harvest
Establishment methods
Vi: VL Mandua- 347 106 101 99 107 102 99
V2 VL Mandua- 352 107 102 100 109 103 101
S.Em (+) 0.20 0.00 0.06 0.11 0.18 0.42
C.D. (5%) NS 0.00 0.44 0.77 NS 1.26
Nutrient Management
Control (N:P:K) 79 77 85 81 76 86
100% RDF 113 105 102 115 105 103
75% RDF+ FYM(4t/ha) 125 122 116 126 123 114
75%RDF+Vermicompost(1t/ha) 134 123 119 133 124 120
75% RDF+50%PSB 95 93 86 94 92 87
50% RDF + FYM (2t/ha) +
Vermicompost (O.S’E/h;})‘l +)PSB % 9 92 % o4 o1
S.E.m (+) 0.75 0.27 0.27 0.33 0.24 0.45
C.D. (5%) 2.23 0.82 0.81 1.00 1.60 1.33
Table 4: Number of ear head m? and number of ear head plant? as influenced by the treatments at different crop
growth stages
2019 2020
Treatments Number of ear Number of ear Number of ear Number of ear head
head m? head plant?! head m~ plant?
Establishment methods
Vi: VL Mandua- 347 87 3.5 87 3.8
V2. VL Mandua- 352 88 3.71 89 4
S.Em (¥) 0.03 0.06 0.10 0.38
C.D. (5%) 0.25 NS 0.68 1.13
Nutrient Management
Control (N:P:K) 70 2.58 72 3.0
100% RDF 89 4.0 87 4.10
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75% RDF+ FYM(4t/ha) 91 3.96 92 4.01
75%RDF+Vermicompost(1t/ha) 96 4.10 97 4.59
75% RDF+50%PSB 84 3.01 82 3.28
50% RDF + FYM (2t/ha) +
4. 7 4.
Vermicompost (0.5t/ha) +PSB % 16 ? 2
S.Em (¥) 0.43 0.10 0.05 0.05
C.D. (5%) 1.29 0.30 NS 0.15
Plant height {in cm) Dry Matter Accumulation
M Contral 20 & Contral
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ABSTRACT

A quasi experimental study was conducted to assess the effectiveness of cabbage juice on reducing
epigastric pain among patients with acid peptic disease at Government head quarters hospital cuddalore.
A total of 30 subjects who fulfilled the inclusion criteria were selected by using convenient sampling
technique. Data were collected through demographic variables and health profile, pain scale
measurement and analyzed through descriptive and inferential statistics pre-test level of pain were
assessed followed by cabbage juice consumption to the experimental group. The post test level of pain
was checked after 7days. The test accomplishes that the majority of 11 (73.3%) patients had moderate
pain, 2 (13.3%) patients had mild pain and 2 (13.3%) patients had severe pain in pre test. Whereas the
majority of 13 (86.7%) patients had moderate pain, 2 (13.3%) patients had mild pain on post test in
experimental group. In comparison clearly depicts that the 't' value 10.424 (p value < 0.001) shows that
there was a significant reduction in pain level on post test when compared to the pre test in experimental
group. It also shows that residence has the significant association with the level of pain since the 'p' value
is 0.003 in experimental group Rest of the variables had no significant association with the pain level
since the 'p' value is greater than 0.05.

Keywords: Acid peptic disease, cabbage juice, effectiveness, pain.

44833




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS
Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997

Manikandan and Muthamilselvi

INTRODUCTION

A peptic ulcer is a excavation (hollowed out area) that forms in the mucosal wall of the stomach, in the pylorus
(opening between stomach and duodenum), in the duodenum (first part of small intestine), or in the esophagus. A
peptic ulcer is frequently referred to as a gastric, duodenal, or esophageal ulcer, depending on its location, or a peptic
ulcer disease erosion of a circumscribed area of mucous membrane. This erosion may extend as deeply as the muscle
layers or through the muscle to the peritoneum. The prevalence of peptic ulcer disease for worldwide estimated to
be included the total population of 2027, aged 20 - 69 years the overall prevalence was 10.5% in men and 9.5% in
women, a sex ratio close to one and a higher duodenal gastric ratio than previously reported from this region. A
substantial 1% prevalence of asymptomatic ulcers was also observed. Peptic ulcer is the primarily reported cause of
death approximately 6500 persons in the United State each year. Before 1983 the major causes of acid peptic disease
were considered to excess acid, diet, smoking and stress. Approximately 60% respondents believed that ulcers were
caused by too much stress 17% believed that eating spicy food causes ulcers and 27% believed that a bacterial
infection caused ulcers.

STATEMENT OF THE PROBLEM
A study to assess the effectiveness of cabbage juice on reducing epigastric pain among patients with acid peptic
disease at government head quarters hospital cuddalore.

OBJECTIVES

o To assess the pretest level of epigastric pain among patients with acid peptic disease.

¢ To determine the effectiveness of cabbage juice on reducing epigastric pain among patients with acid peptic
disease.

e To associate the post test level of epigastric pain among patients with acid peptic disease with selected
demographic variables.

METHODOLOGY

Quantitative research approach using quasi experimental pretest post test design 30 patients both male and female
(15 — experimental, 15 - control) were choosen by non probability convenient sampling technique who met inclusive
criteria in government head quarters hospital cuddalore. The necessary administrative permission was obtained
from the hospital authorities. After taking the informed consent, the data were collected by using demographic
proforma, health profile and pre test level of epigastric pain was measured by numerical pain intensity scale.
Cabbage juice 100 ml once a day was given to the experimental group subjects in early morning for 7 days. Post test
level of pain was measured by pain scale reading 7 days after intervention. The data collected from subjects were
compiled and analysed by using descriptive statistics such as number, percentage , mean and standard deviation to
describe the demographic variables.

RESULTS AND DISCUSSION

Result reveals that in pre test, majority of 10 (66.7%) patients had moderate pain, 3 (20%) patients had mild pain and
2 (13.3%) patients had severe pain among control group. majority of 11 (73.3%) patients had moderate pain, 2 (13.3%)
patients had mild pain and 2 (13.3%) patients had severe pain among experimental group. In post test, majority of 11
(73.3%) patients had moderate pain, 2 (13.3%) patients had mild pain and 2 (13.3%) patients had severe pain. The
comparison was done by chi-square test. The p value 0.884 (which is greater than 0.05) shows that there is no
significant reduction in pain level on post test in control group. Where as In post test, majority of 13 (86.7%) patients
had mild pain, 2 (13.3%) patients had moderate pain in pretest. The comparison was done by chi-square test. The p
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value <0.001 (which is lesser than 0.05) shows that there is a significant reduction in pain level on post test in
experimental group.

Comparison of pain level on pre test and posttest shows that the Mean and Standard deviation of pre test was
5.2+2.007 and median was 5. And the mean and standard deviation of post test was 4.933+1.83 and median was 5.
The comparison was done by ‘t’ test and the p value 0.103 (which is greater than 0.05) shows that there is no
significant reduction in pain in control group. Whereas In experimental group, the Mean and Standard deviation of
pre test was 5.467+1.807 and median was 6. And the mean and standard deviation of post test was 1.733+0.883 and
median was 2. The comparison was done by ‘t’ test and the p value <0.001 (which is lesser than 0.05) shows that
cabbage juice significantly reduce pain in post test. Study also depicts that none of the demographic variables had
significant relation with the pain scale since the “p” value is greater than 0.05 in control group. Whereas residence has
the significant relation with the level of pain (p=0.003). The rest of the demographic variables had no significant
relation with the pain scale since the ‘p” value is greater than 0.05 in experimental group.

Similar Study conducted at municipality hospital, nariman point mumbai to assess the effectiveness of fresh cabbage
juice on rapid healing of peptic ulcer. 13 Patients were selected and given fresh cabbage juice. The average crater
healing time for 7 of these patient who had duodenal ulcer was 10.4 days but average time as reported was 37 days
in control group. The average crater healing time for 6 patients with gastric ulcer treated with cabbage juice was only
7.3 days. Compared with 42 days in control group. Thus the study concluded that anti peptic ulcer dietary factor
may play an important role in genesis of peptic ulcer in man.

CONCLUSION

Assessed effectiveness of cabbage juice on reducing epigastric pain among patients with acid peptic disease. The
study revealed that accomplishes that 11 (73.3%) patients had moderate pain, 2 (13.3%) patients had mild pain and 2
(13.3%) patients had severe pain on pre test. Show that 13 (86.7%) patients had mild pain, 2 (13.3%) patients had
moderate pain on post test. The 't' value 10.424 (p value < 0.001) shows that there is a significant reduction in pain
level on post test when compared to the pre test. Thus the study was highly effective in reducing pain level among
patients with acid peptic disease.
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Table 1. Distribution of acid peptic disease patients by their Health Profile

1 E i 1
S No Health Profile Control Group xperimental Group
Frequency Percentage Frequency Percentage
Age at onset of acid peptic disease 3 20% 1 6.7%
. <20 Years
20-30 Years 5 33.3% 8 53.3%
>30 Years 7 46.7% 6 40%
Duration of acid peptic disease 2 13.3% 1 6.7%
6 month — 1 year
2 1 -2 years 3 20% 2 13.3%
2 — 3 years 3 20% 1 6.7%
3 years and above 7 46.7% 11 73.3%
How many'meal per day 1 6.7% ’ 13.3%
3 2 times
3 times 10 66.7% 10 66.7%
4 times 4 26.7% 3 20%
Are you able to follow regular timings
4 of meal 6 40% 8 53.3%
Yes
No 9 60% 7 46.7%
. Family history 0; chzld peptic disease 6 40% 6 40%
No 9 60% 9 60%
Symptoms of acid peptic disease
. . Yes 15 100% 15 100%
Abdominal pain No 0 0% 0 0%
Yes 2 13.3% 8 53.3%
Abdominal bloati
ominal poating No 13 86.7% 7 46.7%
Heart b Yes 11 73.3% 11 73.3%
car o No 4 26.7% 4 26.7%
6 Yes 7 46.7% 6 40%
Bad odour of mouth No p 53.3% 9 0%
Dvsphasia Yes 3 20% 5 33.3%
yophas No 12 80% 10 66.7%
Vomiti Yes 6 40% 9 60%
oming No 9 60% 6 40%
Indieestion Yes 7 46.7% 5 33.3%
8 No 8 53.3% 10 66.7%
Pain Very mild 0 0% 0 0%
Tolerable 2 13.3% 3 20%
7 Very distressing 3 20% 6 40%
Very intense 7 46.7% 6 40%
Excrudating unbearable 3 20% 0 0%
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Table 2. Effectiveness of cabbage juice on epigastric pain among Acid Peptic disease patients Comparison of
pain scale of pre and post test

1.
S Group Test Mean Star}dafrd Median ‘t’ Value P Value
No Deviation
Pre Test 52 2.007 5 0.103
1 Control G 1.739
ontrotiroup Post Test 4933 1.83 5 (NS)
’ Experimental Pre Test 5.467 1.807 6 10.424 <0.001
Group Post Test 1.733 0.883 2 ' S)
(S - Significant, NS — Not Significant)
86.7
90 -
80 73.3
70
60 - |
i ® No Pain [0)
g 7 & Mild Pain (1-2)
g 49 Moderate Pain (3-6)
30 ® Severe Pain (7-10)
20 1330 1133 13.3
ol A

Control Group

Experimental Group

Fig.1. Comparison of Post test level of pain among experimental and control group
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ABSTRACT

In the present experiment, the fingerlings of common carp (Cyprinus carpio)were sourced from a nearby
fish pond and acclimatized for 5 days before starting the experiment. In this study, feeding experiments

were conducted for 28 days. Triplicates were maintained for all the treatments and controls. The
commercial diet was prepared with Soybean meal 36.18 %, Rice bran 13.81 %, mustard oil cake 36.18 %,
and wheat bran 13.81 % by the Pearson method. Fishes were fed with commercial feed given in
treatments T1 and T2, while in treatments T3 and T4 fishes were fed with live feed (infusoria). Fishes
were fed @ 15% body weight and the daily feed was given two times a day at 8 am and the at 4 pm.
Common carp fries fed with live feed (infusoria) had significantly better weight, SGR, and length
732.624+5.539 g, 7.569+0.024 %, and 2.94+0.07cmrespectively than those fed with formulated diet having a
weight 701.418+4.651 g, SGR 7.433+0.021 % and length 2.820+0.006 cm. Biochemical investigations
revealed that a higher protein, carbohydrate, and lipid content in feed improved common carp fry
growth. The results obtained were subjected to statistical analysis. The results of this feeding experiment
indicate that infusoria could be an excellent live feed for increased production.

Keywords: Cyprinus carpio, Growth performance, Feed ingredients, Infusoria, water quality, diet.
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INTRODUCTION

The field of aquaculture has been advocated all over the world for its contribution to an economic system, nutrition,
and healthy meals for humans [1,2]. In comparison to other fields, aquaculture is a very cheap and yielding protein
[3]. Aquaculture production across the globe is largely influenced by the culture of major carps and other cyprinids
[4]. The common carp (Cyprinus carpio), a major aquaculture species in many Asian and European countries, belongs
to the class Actinopterygii, order Cypriniforms, and the family Cyprinidae, which is the biggest freshwater fish
family. It is most commonly found in freshwater habitats, such as lakes, ponds, and rivers, and less rarely in brackish
water situations[5].In medieval times fishes, especially the common carp (Cyprinus carpio) were domesticated for
food [6]. Common carps are omnivorous and they mostly feed on aquatic insects, insect larvae, mollusks, and
zooplanktons. Zooplankton intake is dominant in fish ponds wherever the density of stocking is very high [7].

Despitethese questions still exist relating to fish food including, the class of organisms to be used, consumption
processes, the bitesize, and nutritive value of plankton [8]. At present each protein and energy-rich traditional
dietary elements are in short supply. consequently, there may be want to include unexplored unconventional
domestically available cheaper feedstuffs in fish feeds. To lessen the dependence on animals primarily based on
protein in the fish diet, plant-based protein feedstuffs are used which also decreases the feed price of artificial fish
meals[9]. One of the key directions in enhancing fish feeds over the last few decades has been the search for protein
source alternatives to fish meals and determining their dietary appropriateness in diets [10].

This tendency is a reaction to rising demand for formulated diets, as well as constrained assets of the fish meal,
which are about to reach a higher exploitation threshold. The complete substitute of fish meal with soybean protein
becomes a success only in some cases [11,12]. Fish meal has been acrucial source of protein in fish diets because of its
excessive protein quality and palatability. But fish meal may be very costly and can drastically increase the feed
costs. Overall or partial substitute of fish food with less costly animal protein, such as poultry by-product meal
(PBM) may additionally help to reduce feed charges, although these sources may be lower in digestibility,
palatability, and essential amino acids [13,14]. In aquaculture, the physio-chemical conditions of water and the
presence of different forms of vegetation and fauna have effective management of productivity.

Water quality is decided via ecological parameters. Important water quality parameters are temperature, pH,
hardness, dissolved oxygen, and alkalinity. The right variety of these factors is essential for the fish subculture [15].
Feeds and feed conveyance constitute major monetary expenses in intensive fish culture [16]. The role of synthetic
feed in intensive fish farming cannot be neglected as the dietary requirements of fish rely on the feed provided. The
quality and quantity of feed consumed pronouncedly affect the development rate, the productivity of feed
transformation, and the chemical composition of fish [17,18,19]. Having considered the above facts, this examination
was completed along these lines, to evaluate the impact of live feed (infusoria) and formulated feeds on the growth
and survival rate of common carp (Cyprinus carpio).

MATERIALS AND METHODS

Experimental Fish

Common carp (Cyprinus carpio) become selected for the prevailing test. The motive of its choice changed into that it
has high-quality increase charge, smooth availability, huge distribution, business significance, and many others. It is
far tolerant and hardy fish for higher survival in huge types of aquatic habitats. Its seed has been in high demand
utilizing the aqua-farmers for a variety of functions which include monoculture and polyculture. Given the constant
call for fry and fingerlings, research has been consequently undertaken in aquaria and ponds.
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Experimental Design

Aquarium tanks (24 x12 x12 inches) have been used for the experimental work and they were located at the cement
stand. Aquariums were located in a safe area wherein there has been no direct sunlight and all the aquaria were
blanketed with satisfactory mesh to save the falling of dirt, unwanted organisms into the tank, and jumping of fish
out of the tank. Before stocking the fish, the tanks were washed cleanly for the maintenance of hygiene. Aeration was
continuously supplied from air compressors via air stones each day and about 40% of the water from each aquarium
was changed with clean pond water. 25 fishes were introduced into each of the individual tanks. Triplicates were
maintained for each treatment including control. To get rid off the algal bloom on the partitions of the aquarium, the
tanks were scraped with the scraper. Observations were made for mortality and excess feed and feces were siphoned
out after two days. During this period certain physio-chemical parameters of water quality viz. temperature, pH,
dissolved oxygen, carbon dioxide, hardness, salinity, and alkalinity were recorded shown in Table 1.

Experimental fish and their acclimatization:
Common carps fry (Cyprinus carpio) were collected from a private farm and shifted to the laboratory in bags filled
with oxygen. Fishes were acclimatized for 50 hours, by placing the bags in 5001 FRP containers till water temperature
equalized inside the bags and splashing the containers' water slowly into the bag to acclimatize the fishes. These
containers were provided with aeration by two air stones. Common carp fries were fed with artificial feeds and
afterward gradually changed to control diet.

Feed preparation: Commercial feed

The goal of feed preparation in common carp fishes is to uphold health, improve the coloration and overall enhance
the reproductive performance. Feed formulation was done based on Pearson’s square method shown in Table 2. All
of the materials, including soybean meal (SBM), mustard oil cake (MOC), rice bran, and wheat bran, were purchased
locally, dried, and powdered. Proximate analysis was performed on the selected ingredients prior to formulation.
Moisture, crude protein, crude fibre, ether extract, and ash were determined in the diets using standard procedures
(AOAC, 1995), as indicated in Table 3.

Live feed: Infusoria Culture

Using banana peelings in a glass aquarium containing about 30 liters of water as shown in Fig. 1. Cover the container
with cloth which prevent the entry of mosquitoes and flies, however, will permit the excess air. Maintain the
container in a groovy vicinity wherein the natural air is available. In 1-2 days, the water turns milky and emits a foul
odor. That is due to the multiplication of the massive number of microorganisms inflicting decay of banana peelings.
A thin layer of sludge will be formed on the surface of the water. In about 4-5 days the water will become transparent
with a mild yellowish color. This is due to floating spores of infusoria in the air that have settled on the water feeding
on bacteria which multiplies in huge numbers. Eventually, the film of slime on the water surface breaks up and
disintegrates. The culture is then ready for early-stage feeding of the fish larvae. Once the peak density of culture is
achieved it must be harvested. If not, the culture density will quickly lower due to lack of area and oxygen depletion.
The culture will preserve itself for up to 2-3 weeks if a few drops of milk are added.

Feeding

Common carp fish fries were stocked at the rate of 25 fries in each aquarium and cultured by feeding different feed
ingredients. The fingerlings were fed twice daily in the morning and evening at a fixed feeding @ 15% body weight
for 28 days.

Statistical Analysis
The data collected were subjected to analysis of variance (ANOVA) using MS Excel.
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RESULTS

Growth

The actual weight of the fish was observed and after feeding to different diets, average weight increment data were
calculated once in 7 days for different treatments. Observations on the growth during the first week (7% day)
revealed that weight increment was highest in the T4, and the lowest weight values were observed in the control
with intermediate weight gain in T1. Observations on the 28th day showed that the highest weight increment of
0.297 g for T4 and the lowest value of the weight increment observed was 0.275 g for control. The highest average
weight value of 0.344+0.003 g was recorded for the treatment T4 and the lowest average weight values of 0.322+0.001
g were recorded for control. On the completion of the experiment, the highest average weight of 0.344 + 0.003 g for
the T4 and the lowest average weight of 0.322 + 0.001 g for control were observed shown in Table 4and Fig.2.

Total Length (cm)

The total average length of common carp fry (Cyprinus carpio) has been increased from the initial length after being
treated with different diets shown in Table 5 and Fig 3. The highest length of 2.940cm was observed in T4 followed
by2.937cm in T3, 2.873cm in T2, and 2.820 cm in T1. The lowest length was observed in the control with a 2.743cm
average gain in length.

Total percentage Weight Gain (%)

The percent weight gain of common carp (Cyprinus carpio) after feeding to different diets was found to be highest in
the T4 treatment (infusoria) with 732.624 % and the lowest in the control with 685.106 % with the intermediates of
T3,T2, and T1 respectively shown in Table 6 and Fig 4.

Specific Growth Rates (SGR)

The specific growth rate for common carp (Cyprinus carpio) treated with different diets was calculated and presented
in Table 7 and Fig.5. Common carp fed with infusoria feed T4 reported the highest value of 7.569 g and the lowest
value of specific growth rate of 7.359g in control. The specific growth rate for T3, T1 and T2 were 7.483 g, 7.433 g, and
7.411 g respectively.

Survival Rate (%)

Survival percentages of common carp (Cyprinus carpio) in various treatments are presented in Table 8 and Fig. 6.
Survival percentages varied from 90 to 100% at the end of the experiment. At the end of the 28th day, the survival
was the highest control, T1 and T2 i.e., 100%followed by T3 with a 95% survival rate and the lowest in T4 with a 90%
survival rate.

DISCUSSION

In aquaculture, the physical and chemical parameters of water, various types of biotic flora, and fauna determines
the nature of aquatic organisms and their productivity. Water quality is determined by ecological parameters viz;
temperature, pH, dissolved oxygen, hardness, alkalinity. The optimum range of these parameters is necessary for
successful fish farming [20,21].0ne of the most important requirements for the effective culture of any fish is the
availability of sufficient feed. The availability of high-quality feed or feed ingredients is a critical aspect in
commercial fish farming. In fish culture, daily feed consumption, feed quality, and feeding frequency are all factors
that influence growth and productivity. The main factor for fish growth is favorable water temperature [22,23].

After completion of the present experiment, “comparative study of commercial and live feed on the growth and
survival rate of common carp”, fish growth was not significantly different between the commercial and live feed, but
the best growth was observed in live feed (Infusoria). The live and commercial treatments, as well as the control,
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showed no significant change (P<0.05). Because of the increased protein content compared to commercial feed, the
mean, net weight, and length of fish in treatment T4 (Infusoria) were the highest. During this period maximum
average length, average net weight, and SGR of 2.94+0.07 cm, 0.344+0.1 g and7.56+0.02 % respectively of common
carp fry were obtained from T4 treatment (Infusoria). However, after the experimental work, the fishes in treatment
T4 showed the lowest survival rate of 90% followed by T3 at 95%. The highest survival rate was observed in T1, T2,
and control. In a trial conducted by Mustafa Yildiz (2004) over 58 days, he indicated that the growth performance of
rainbow trout (Oncorhynchus mykiss) has achieved a weight gain of 171.5 g from an initial body weight of 132.0+1.0 g
to the final weight of 303.5+5.7 g in the diet 3. The fish reached a length of 27.7+0.2 cm from 22.5+0.1 cm while the
SGR was recorded to be 1.2+0.0 %. Onder Yildrim (2009) experimented to investigate the growth performance, feed
used, and body constitution of Tilapia zillito under different diets. He recorded that the growth was highest in diet 2
with the final body weight of 8.66+0.68g and the percentage weight gain 245.36+ 22.74% and SGR 2.98+0.17 g.

CONCLUSION

Ichthyologists have tried for many years to substitute the costly fish meal component of the fish diet with less costly
plant-based protein feedstuffs. For maximal fish growth, the feed must contain the highest protein content possible.
A high protein content in the feed is required for maximal fish growth. For appropriate fish growth, not only the
right amount of protein but also the right levels of other balanced amino acids are crucial. Not only the optimal
quantity of protein but also the essential levels of other balanced amino acids are also important for the normal
growth of fish. The present study suggests that the infusoria and protein-rich formulated feed can be employed as an
optimal feed, and their usage in hatchery seed production will result in a sustainable and economically successful
aquaculture industry.
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Table 1: Range and average values (+ Standard deviation) of selected water quality parameters during the
experimental period

Treatment
Parameter Control T ;(llsollln 1;: :;C)Ial T ;?:ﬁ?:;‘;ml T3 (Infusoria) Tz (Infusoria)
Temperatu 30.1-30.9 29.7-30.6 29.75-31.5 29.2-30.7 29.4-30.9
re (°C) (30.470+0.139) (30.180+0.183) (30.550+0.309) (30.080+0.299) (30.260+0.283)
DO (mg/l) 4.15-5.99 4.5-6.54 5.35-7.47 7.27-7.99 5.73-6.39
(5.357+0.317) (5.889+0.372) (6.772+0.374) (7.530+0.148) (6.137+0.109)
- 7.10-7.89 7.20-7.94 7.17-8.0 7.23-7.99 7.30-7.91
P (7.427+0.146) (7.466+0.134) (7.559+0.166) (7.670+0.168) (7.669+0.107)
Salinity (p 0.25-0.40 0.15-0.30 0.30-0.35 0.20-0.45 0.20-0.35
pb (0.310+0.029) (0.230+0.025) (0.320+0.012) (0.310+0.043) (0.290+0.029)
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CO: (mgl) 5-10 5-13 4-10 3.33-8.0 5-13
’ (7.000+0.837) (8.800+1.428) (7.067+1.293) (4.933+0.806) (9.200+1.428)
Hardness 178-181.5 174-196.5 174-207.5 185.5-219.5 199.5-249
(mg/1) (179.000+0.625) (184.000+3.811) (189.000+6.271) (200.700+6.133) (227.000+8.612)
Alkalinity 112-138 111.5-151 121-154.5 130-177.5 144-200
(mg/1) (124.400+4.864) (130.200+6.846) (140.200+9.350) (158.000+8.459) (173.100+9.558)
Table 2: Commercial Feed formulation for the experiments (Ingredients g/100g):
) . Percentage of ingredients
Diet I
iet Ingredients (Pearson Method)
Mustard oil cake (MOC) (%) 36.18
Soybean meal (%) 36.18
Wheat bran (%) 13.81
Rice bran (%) 13.81
Table3: Proximate composition of the ingredients (% on dry matter basis):
Feeds proximate composition Commercial feed
Moisture 9 %
Crude protein 27 %
Crude fiber 11.08 %
Crude fat 65 %
Ash 9.04 %
Table 4: Weekly average net weight gain of common carp with experimental diets
Fish weight gain (g) Net weight
Treat t .
reatments 0-7 days 7514 days 1421 days | 21°-28%days | 8ain (g
Control 0.075+0.001¢ 0.089+0.001¢ 0.082+0.001¢ 0.077+0.001¢ 0.322+0.001¢
T1 (Commercial
. 0.079+0.001¢ 0.093+0.0032 0.083+0.001¢ 0.075+0.001¢ | 0.330+0.002
Fish Feed)
T2 (Commercial
. 0.079+0.001¢ 0.087+0.001¢ 0.083+0.002¢ 0.079+0.002° 0.327+0.002¢
Fish Feed)
Ts (Infusoria) 0.081+0.001> 0.090+0.000P 0.086+0.001° 0.079+0.001> | 0.335+0.003°
T4 (Infusoria) 0.084+0.0012 0.093+0.0012 0.087+0.0022 0.081+0.0012 0.344+0.0032
Mean in the column with different superscripts are significantly different
Table 5. Weekly observations on the mean length of common carp under different treatments
Mean length (cm)
Treatments Initial length o
(cm) days 7th-14%h days | 14th-21¢t days | 21+-28'h days | Total length
Control 03 0.024+0.001¢ | 0.99040.012¢ | 0.500+0.115¢ | 0.690+0.006¢ | 2.743+0.012¢
T1 (Commercial
. 0.3 0.025+0.0001¢ | 0.885+0.0009¢ | 0.517+0.009¢ | 0.740+0.006> | 2.820+0.006¢
Fish Feed)
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Tz (Commercial 0.3 0.055:0.001¢ | 1.023+0.009 | 0.467+0.009¢ | 0.723+0.009> | 2.873+0.009¢
Fish Feed)

Ts (Infusoria) 0.3 0.123:0.003> | 1.027+0.001> | 0.523:0.009 | 0.667+0.009¢ | 2.937+0.012

Ts (Infusoria) 0.3 0.125:0.0012 | 1.040:0.012: | 0.597+0.009° | 0.630£0.006¢ | 2.940+0.070°

Mean in the column with different superscripts are significantly different

Table 6. Weekly and total percent gain in body weight of common carpunder different treatments

Percent weight gain

Treatments Total
0-7¢ days | 714t days | 14%-21¢t days | 21%-28t days otal percent
weight gain
Control 157.45+1.228¢ | 73.291+1.335P 39.112+0.550p 26.516+0.370p 685.106+1.228¢
T ial
(Commercial o o0 - 0010 | 74.03642.3710 | 37.595+0.533¢ | 25.015+0.673¢ 701.418+4.651¢
Fish Feed)
Tz (Commercial | o0 0.1 ooge | 68792410100 | 36.983+1.990¢ | 26.755+0.690¢ 696.454:+4.3144
Fish Feed)
T3 (Infusoria) 171.63+1.418> | 70.237+0.7214 40.911+1.6252 25.933+0.1784 712.766+5.629>
Ta (Infusoria) 178.72+2.4572 | 70.745+0.421¢ 38.904+0.899¢ 25.964+0.158¢ 732.624+5.5392
Mean in the column with different superscripts are significantly different
Table 7. Weekly Specific Growth Rate (SGR) of common carp fed with an experimental diet
Treatments Specific growth rate (%)
0-7th d 7th-14th d, 14th-21st d 27st-28th d 0-28%
- ays - ays - ays - ays days
Control 13.509+0.068¢ 7.853+0.110P 4.716+0.056° 3.360+0.042b 7.359+0.006¢
T1 (Commercial
. 13.970+0.2394 7.913+£0.1952 4.581+0.069¢ 3.189+0.077¢ 7.433+0.021¢
Fish Feed)
T2 (Commercial
. 14.087+0.065¢ 7.478+0.086¢ 4.690+0.0994 3.387+0.0782 7.411+0.0194
Fish Feed)
T3 (Infusoria) 14.275+0.074b 7.600+0.0604 4.763+0.0542 3.294+0.0204 7.483+0.025P
T4 (Infusoria) 14.642+0.1262 7.643+0.030¢ 4.694+0.093¢ 3.298+0.018¢ 7.569+0.0242

Mean in the column with different superscripts are significantly different

Table 8: Survival (%) of common carp in different treatments

Treatments Survival (%)
Control 100+0.000
T1 (Commercial Fish Feed) 100+0.000
T2 (Commercial Fish Feed) 100+0.000
T3 (Infusoria) 95+0.032
T2 (Infusoria) 90+0.022

Mean in the column with the same superscripts are not significantly different
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ABSTRACT

The current research examined at the seasonal change in physico-chemical parameters and algal
diversity, community structure and abundance of paddy fields in Kanchipuram district, Tamil Nadu,
from April 2021 to March 2022. Soil pH, EC, organic carbon, N, P, K, sulphur, calcium, magnesium, zinc,
iron, manganese and copper were statistically analyzed. Algal productivity showed a substantial (P<0.05)
seasonal change as well as a high influence of these characteristics. There have been 56 species identified,
grouped into eight classes: Chroococcaceae (20%), Nostocaceae (18%), Oscillatoriaceae (16%),
Stignonemataceae (12%), Rivulariaceae (10%), Mastigocladaceae (9%),  Microchaetaceae (8%) and
Scytonemataceae (7%). The most dominant species were found in the classes Chroococcaceae and
Nostocaceae during the study period. Seasonal differences as well as availability of nutrients have a
substantial impact on algae species. During the monsoon, algae had their highest population density,
while during the summer; they had the lowest population density. Shannon and Wiener diversity
indexes were found to be higher during the monsoon season and lower during the summer season in a
statistical examination of algal species. The results of this study show that distinct types of algae are
widely distributed in the rice fields of three study locations in Kanchipuram district.

Keywords: Algae; Paddy field; Cyanophyceae; Seasons; Morphology
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INTRODUCTION

Algae are the primary producers in most of the aquatic ecosystems and the organisms like zooplanktons, small and
larger fish serves as primary and secondary consumers thus forming a complete food chain. The environmental
pollution can be measure using the phytoplankton community because they are the best indicators (Hosmani and
Bharathi, 1982). When the algal species diversity is rich it indicates that the nutrient level is high and there is no
eutrophication (Ajayan ef al., 2013). Eutrophication can be measured by studying the phytoplankton population of
the water bodies. Presence of pollution tolerating algae like Oscillatoria, Spirogyra, Scenedesmus, Pinnularia,
Gomphonema and Euglena can be used as the pollution indicator. Many algae occur according to the variations in the
resources and the struggle for space and nutrients between and among themselves (Ramachandr et al., 2011).

Blue-green algae a group of gram negative photoautotrophic bacteria are the one of the most ancient component of
earth present in the Archaean and Proterozoic Eras (2.7 billion years ago) that were responsible creating our oxygenic
atmosphere through their photosynthetic activities (Ananya et al., 2014). The paddy fields are the suitable ecosystem
for growth and reproduction of blue-green algae (Vaishampayan et al., 2001). The blue green algae are ecologically
beneficial in paddy fields for sustaining soil fertility, reclaiming of alkaline soil and can contribute 25-30 kg N2 per
season. They are ubiquitous in nature and dominantly present in paddy fields. Various studies were reported on
identification of blue-green algae from various Indian paddy fields and only few from Madhya pradesh (Verma et al.,
2012). Nitrogen deficiency is a common problem of rice soils worldwide. Several species of blue-green-algae or
cyanobacteria with nitrogen fixing capacity are currently used as bio-fertilizer, especially to wetland paddy, in many
parts of the world (Ghadai et al., 2010). Cyanobacteria as a fertilizer supplement are capable of replacing 30 - 40
percent of urea nitrogen requirement to paddy and they have other positive roles in soil management (Choudhary
and Kennedy 2004). Role of cyanobacteria in paddy fields is a much explored theme of research.

Rice (Oryza sativa L.) is one of the first leading ancient (3,000B.C.) cultivated crops of the world. This is of the genus
Oryza sativa and the Poaceae family, has 22 known species and has great economic significance (Bajaj and Mohanty
2005). Worldwide, rice species commonly cultivated are Oryza glaberrima and Oryza sativa (L.). This is one of the most
common stable food crops, serving more than half a billion people worldwide, primarily in Asian countries, as a
source of food and calories. These are adapted to various climatic conditions, and can be grown at high and low
altitudes in both dry and wetland environments. Nearly 90 percent of the world’s rice is obtained from Asia (around
640 million tons), China and India being the main contributors. The world population in 2050 is projected to be 9
billion, entailing an incessant increase in food production to ensure food security.

MATERIALS AND METHODS

Collection of samples

Soil samples were obtained from three local paddy fields in Kanchipuram district of Tamil Nadu, namely
Siruveripakam (12.8522'N, 79.74545'E), Thimmasamudram (12.8352'N, 79.7001'E), and Damal (12.8341785'N,
79.7036352'E), Site-A, B, and C in Table-1, respectively. From cropping seasons from April 2021 to March 2022, soil
samples were collected at one-month intervals between morning and noon. 5-8 locations of upper 0.5 cm soil crust
from study regions were sampled for representative, randomised, and mixed soil surface samples. The sites were
chosen based on the varying textures of soils and soil resources used to irrigate them, in order to observe a variety
and large number of Blue-green algal species, as well as other microalgae.

Isolation and Identification of samples

Soil samples were thoroughly mixed, dried, and sieved before being kept in sterile polythene bags in 100g portions
from each field. The algal strains were isolated using BG-11 and Chu-10 media as enrichment medium. 1g soil
sample was inoculated in 50 mL sterilized media, and flasks were incubated at 28+2°C for 30 days with cool white
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fluorescent light tubes under a 16/8 h light. Dilution and pour plate methods were used to isolate microalgae. The
keys provided by Desikachary (1959) in Table-3 were used to identify taxa.

Microscopic analysis

The morph metric examination of isolated microalgae was done using a light microscope. Data on trichome form,
filament colour, akinete and heterocyst shape, size, location and quantity were documented using camera-lucida
drawings. A digital camera was also used to capture microphotographs of prominent shapes.

Physico-chemical properties of soil

Totally nine different parameters pH, EC, organic carbon, N, P, K, sulphur, calcium, magnesium, zinc, iron,
manganese and copper content were taken into consideration for the measurement of fertility levels in soils. The soil
pH and conductivity of the soil samples were determined by using digital pH meter and conductivity meter
respectively. The available organic carbon, N, P, K, sulphur, calcium, magnesium, zinc, iron, manganese and copper
contents were estimated in the laboratory as per procedures described by Trivedi and Goel (1986). Table-2 shows the
results of the soil analysis acquired throughout the study period.

Environment relationships and population dynamics of algae

Correlation of algae to environmental factors such as region, season, and physiochemical soil parameters are
described. Relative abundance of species in the community is determined by the formula Y/X x 100, where ‘X" is the
total number of samples collected and “Y’ is the number of samples from which algae was isolated. Diversity index
(Shannon Wiener Index) and species richness of all species of microalgae in different season were worked out
(Shannon and Weaver 1949) using the formula:

Hs = Z(Pi) (InPi)
i=1

where, Hs is diversity in a sample of ‘s’ species or kinds, ‘S’ is the number of species, Piis the relative abundance of ith
species or kinds, N is the total number of individuals, ni is the number of individuals of it species, ‘In’" is log base 2.
Species richness was calculated with the following formula:

D= n
VN

Whittaker 1977, where ‘n’ is the number of different species in the sample and N is the total number of individual
organism in the sample. Species evenness was calculated by the following formula E= H / In (S). All the data of
species richness and diversity index were statistically analyzed.

RESULTS AND DISCUSSION

Algal diversity in different study sites

The algae collected from three rice fields were identified to the species level in this investigation. A total of 56 algal
species were discovered, divided into eight groups. Chroococcaceae, Oscillatoriaceae, Nostocaceae, Microchaetaceae,
Mastigocladaceae, Scytonemataceae, Rivulariaceae and Stignonemataceae were the taxonomic groups in which all
the detected species were placed. Table -3 lists all of the species that were discovered. Table -4 shows the distribution
of species in different families of algae in three study sites; table -5 shows the distribution of algae; table -6 shows the
distribution of algae percentages in seasons and sites; table -7 shows the distribution of total number of species and
percentage of species; and table -8 shows the Shannon and Weiner diversity indices and relative abundance.
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Number of species and total isolates

A total of 56 species belonging to 20 genera under eight groups were reported from the three rice fields (site-I, site-
II, and site-III) of Kanchipuram district, which are located in Tamil Nadu. Oscillatoriaceae (10), Nostocaceae (9),
Microchaetaceae (4), Mastigocladaceae (5), Scytonemataceae (4), Rivulariaceae (6) and Stignonemataceae (7) were
the most numerous families, with 11 species each. Oscillatoria topped the species list with seven species, followed
by Nostoc (6), Chroococcus (6), Microchaete, Scytonema and Plectonema (4). Three species of Anabaena, Rivularia and
Stigonema were found. Table-3 showed that Aphanothece, Gloeocapsa, Microcystis, Lyngbya, Tolypothrix and Calothrix
each had two species, while Synechococcus, Arthrospira, Mastigocladus, Mastigocladopsis, Camptylonemopsis and
Gloeotrichia each had only one.

Qasima Agha ef al., (2021) reported the total of 51 genera with 109 algal species was recorded belonging to classes:
Cyanophyceae, Chlorophyceae and Bacillariophyceae. Results of soil samples analyzed for their texture and
physicochemical properties showed that soils from 8 localities were loamy while at Sibi and Noshki it was sandy.
Silty loamy soil was recorded from Khanozai, Hana-Urak and Ziarat (silt 37-25%) maximum number of algae was
recorded from these sites, these soils proved to be best as maximum number of algae were recorded from these
sites. The most common algal species recorded from these sites belonged to Cyanophyceae, followed by
Bacillariophyceae and least species were from Chlorophyceae. Common Cyanobacteria identified from almost
every site were the species of Anabaena, Chroococcus, Lyngbya, Oscilliatoria and Phormidium. The common diatoms
included species of Hantzschia, Navicula, and Nitzschia. The green algae included species of Chlorococcum, Chlorella,
Cladophora. However, less number of algal species was recorded from Kardgap, Noshki, Sibi, and Punjbai due to
sandy loamy soil (sand 55-72%) and low water availability. These are desert areas with high temperature and low
rainfall however; more blue green algae and diatoms were found from the soils of vegetable and cereal crops farms.
In addition, Ahmed and Kalita (2002) recorded abundance of unicellular chroococcalean forms in paddy fields.
They isolated 53 chroococcalean forms from paddy fields of Nagaon. Moreover, Out of 94 species, 71 species were
found only in fresh soil and water samples. Their complete absence in culture conditions was noteworthy. Only 23
species were observed in culture media. Staurosirells was the only species which appeared in both culture media
and fresh samples. The algal flora of a particular region or crop fields depends on the agro-ecological conditions
and interaction between algal flora and the crop in an agro-ecosystem by Zancan et al., 2006).

Environmental Correlations

Using Pearson's correlation coefficient, the algal species richness and diversity index was correlated to region,
seasons, and growth stage, as well as soil parameters such as soil pH, EC, organic carbon, N, P, K, sulphur, calcium,
magnesium, zinc, iron, manganese, and copper contents in different Kanchipuram district regions in relation to crop
stages and growth stages. Crop seasons were shown to be positively linked with species richness (P<0.05) and
species quantity (P<0.05). A significant positive correlation was existed with species richness to total nitrogen
(P<0.05), phosphorus (P<0.05) and potash (P<0.05) were shown to be positively linked with the number of species.
Soil pH (P<0.05), organic carbon (P<0.01), and magnesium (P<0.01) all had significant negative correlations with the
number of species. According to Das et al., (2013) bio-fertilizers made by Cyanobacteria are cost effective and eco-
friendly for farmlands production. The phosphorus concentration in soils of all ten locations showed significantly
positive correlation with soil O.M. same findings were also observed that total amount of N and P in soil was
influenced by O.M. content. The amount of phosphorus was found to be directly influenced by the algal growth as
maximum species were recorded from the sites where high P was recorded. Phosphorus and Potassium are essential
elements as there plays an important role in photosynthesis. Ahmed ef al, (2011) reported high N and P
concentrations produced greater vegetative cover. Soil conditions help in improving plant and animal communities,
soil microorganisms are necessary for maintaining the stability and fertility of soils (Metting, 1981). The results
showed that good algal growth was observed at the sites where sufficient water, N, P and K was found. Bio
fertilizers are better eco-friendly and free of cost as compare to chemical fertilizers. Similar observations were made
by Ahmed (2011).
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The pH determines the solubility of CO2 and minerals in the medium and directly or indirectly influences the
growth, establishment and diversity of algal flora. The pH of the soil varied from 5.03-5.85, i.e., acidic range in four
different study sites. The development of soil acidity is generally caused by leaching out of bases and genesis from
base-poor acidic rocks or because of continuous usage of chemical fertilizers (Lin et al., 2019). Further, the electrical
conductivity (EC) varied from 0.27-0.345 dS/m, and it is found to be in good range as per the standard soil
parameters. In case, if the EC grows above 2 m mhos/cm, makes soil salty in nature and harmful to the crops and
algal species due to the presence of metal ions (Sharma and Bhardwaj, 2017; Ghadage and Karande, 2019).

CONCLUSION

Algae seem to be a major aspect of the rice field ecosystem all over the world. They are a prominent autotrophic
component of all soil biotic communities. Rich algal flora grows in areas with high quantities of nutrients and
appropriate environmental conditions. As a result, it is critical to protect algal genetic resources in local ecosystems
and to do more systematic research on them, which can only be done after the ecology and habitats of distinct algal
forms are understood.
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Table-1: Collection of soil samples

S. No. Name of Site Nature of the sample
1. Site-I (Siruveripakam) Soil sample-A
2. Site-II (Thimmasamudram) Soil sample-B
3. Site-III (Damal) Soil sample-C

Table-2: Physicochemical analyses of the soil of three study sites

Parameters Site-I Site-11 Site-III
Soil reaction (pH) 5.77 5.09 5.33
Electrical conductivity (EC) dS/m 0.34 0.33 0.37
Organic Carbon (OC) % 0.64 0.61 0.59
Nitrogen (N) kg/ha 256.05 198.44 189.07
Phosphorus (P) kg/ha 5.80 4.98 9.44
Potash (K) kg/ha 166 240 189
Sulphur (S) kg/ha 67.9 55.8 39.5
Calcium (Ca) me/100g 23.4 32.8 27.6
Magnesium (Mg) me/100g 6.9 8.6 4.6
Zinc (Zn) ppm 0.86 1.4 2.3
Iron (Fe) ppm 77.8 62.3 35.9
Manganese (Mn) ppm 122.45 44.78 29.6
Copper (Cu) ppm 15.30 12.61 9.68
Table-3: Variation of soil microalgae of Kanchipuram district paddy fields in different sites with seasons
Site-1 Site-1I Site-III
S. No Name of Species g g g g g g = = g
S I T I R = I
Family- Chroococcaceae
1. Chroococcus montanus + - + - - + - + +
2. Chroococcus cohaerens - + + + + - + - +
3. Chroococcus minute + - + - - - + + +
4. Chroococcus dispersus - - + + + - + - -
5. Synechococcus aeruginosus - - + + + - + - +
6. Aphanothece microscopica - + + - - + + - +
7. Aphanothece naegelii - + + - +
8. Gloeocapsa decorticans + - + + - + -

44852



Indian Journal of Natural Sciences

Vol.13 / Issue 73 / August / 2022

International Bimonthly (Print)

Devagi and Ayyappan

www.tnsroindia.org.in ©1IJONS

ISSN: 0976 — 0997

9. Gloeocapsa aeruginosa - - + - + - +
10. Microcystis pulverea + - + - + - -
11. Microcystis flos-aquae - + - + - + -
Family: Oscillatoriaceae
12. Oscillatoria simplissima - - + + + + +
13. Oscillatoria subuliformis + - - - - -
14. Oscillatoria acuta + - + - + -
15. Oscillatoria agarrdhii - - + - + - +
16. Oscillatoria ambhibia + + - + - + +
17. Oscillatoria amoena + - + - + - -
18. Oscillatoria animalis + - + - + - +
19. Arthrospira_spirulinoides - + - - + + -
20. Lyngbya allorgei - - + - -
21. Lyngbya palmarum + - + - - + +
Family: Nostocaceae
22. Nostoc commune + - + + - -
23. Nostoc calcicola - + - - + +
24. Nostoc ellipsosporum + - + - + - +
25. Nostoc passerinianum - + - + - + -
26. Nostoc piscinale + - + - + - +
27. Nostoc linckia - + - + - + +
28. Anabaena circinalis - + + + + + +
29. Anabaena ambigua + - + - + - +
30. Anabaena volzii + + + + - + +
Family: Microchaetaceae
31 Microchaete aequalis + - + - + - +
32. Microchaete calothricoides - - + + - + +
33. Microchaete tenera - + + - + - -
34. Microchaete uberrima + - + + - + +
Family: Mastigocladaceae
35. Mastigocladus laminosus + - - + + -
36. Mastigocladopsis jogensis - + + - -
37. Camptylonemopsis iyengarii + - + - + -
38. Tolypothrix nodosa + - + - -
39. Tolypothrix tenuis - + - + +
Family: Scytonemataceae
40. Scytonema crustaceum + - + - + -
41. Scytonema hofmanni - + + + - +
42. Scytonema guyanense - - + - - -
43. Scytonema multiramosum + - + - + +
Family: Rivulariaceae
44. Rivularia hansgirgi - - - +
45. Rivularia beccariana - + - -
46. Rivularia manginii - + + - +
47. Calothrix clavatoides - + - + + + +
48. Calothrix brevissima - + - - - +
49. Gloeotrichia pilgeri - - + + + -
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Family: Stignonemataceae
50. Stigonema minutum - + - - + - +
51. Stigonema lavardei + - + + - + -
52. Stigonema dendroideum - - + - - + - + -
53. Plectonema tomasinianum - - + - + - + -
54. Plectonema indica - + - - + - + +
55. Plectonema gracillimum - - - + + - - -
56. Plectonema hansgirgi + + + - - + +
Total species = 32 19 40 26 | 17 32 33| 20 |37
Win=winter, Sum=summer, Mn=monsoon
Table-4: Distribution of species in different families of algae in three study Sites
S. Algae Family Site— A Site - B Site - C
No (Siruveripakam) (Thimmasamudram) (Damal)
1. Chroococcaceae 18 15 18
2. Oscillatoriaceae 15 11 14
3. Nostocaceae 16 13 15
4. Microchaetaceae 7 5 8
5. Mastigocladaceae 8 8 8
6. Scytonemataceae 7 5 7
7. Rivulariaceae 9 8 9
8. Stigonemataceae 11 10 11
Mean 11.375 9.375 11.25
Std 4.373214 3.583195 3.991061
Table-5: Distribution of algae in three study Sites
S.No Different Sites Total No of Species
1. Site — A (Siruveripakam) 91
2. Site — B (Thimmasamudram) 75
3. Site — C (Damal) 90
Total = 256
Table 6: Distribution percentage of algae in seasons and sites
Seasons Site- A Site- B Site-C
(Siruveripakam) (Thimmasamudram) (Damal)
Winter 35.16 34.66 35.55
Summer 20.87 22.66 22.22
Monsoon 43.95 42.66 41.11

Table 7: Distribution of total number of species and percentage of species

S.No Algae Family Total No. of Species Percentage of Species
1. Chroococcaceae 51 19.92
2. Oscillatoriaceae 40 15.62
3. Nostocaceae 44 17.18
4. Microchaetaceae 20 7.81
5. Mastigocladaceae 24 9.37
6. Scytonemataceae 19 7.42
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Rivulariaceae

26

10.15

Stigonemataceae

32

12.50

Table 8. Shannon and Weiner diversity indices of microalgae from different sites

Sit Species Richn Relative Diversity Index
1es pecies Richness Abundance (Shannon & Weiner)
| Site-A 91 1.021978 7.748041
(Siruveripakam)
Site—- B
. R 7

(Thimmasamudram) 75 1.00 7.496078

Site - C 90 1.00 7.584146
(Damal)
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ABSTRACT

The drug Guggul (scented bdellium, gum guggul) is a type of oleo-gum-resin that is derived from the
stems and branches of plant named Commiphora wightii (Arn.), and Commiphora mukul (Hook) belonging
to the family Burseraseae. Guggulu is found to contain valuable volatile oils, Gum resins, guggulipids,
guggulsterols and other steroids. Guggulu is widely and extensively used in Ayurvedic systems of
Indian medicines since ancient times because of its medicinal importance. The main secondary
metabolites play a key role in imparting medicinal activity to the drug in treatment of inflammation,
atherosclerosis, and many more. Guggul significantly helps lowering cholesterol and triglycerides and
also provides potent relief from inflammatory response. Guggul is very effective in treatment of arthritis,
gout. The major active chemical contents of this oleo-gum resin are Z-guggulster one, E-guggulster one,
and other sterols. It is an important class of chemicals in Ayurveda.

Keywords: Hypolipidemic, Anti-inflammatory, Resin, Secondary metabolites, Phytochemicals.

INTRODUCTION

Medicinal plants have been widely and actively used in ancient traditional medicines for treatment of various
ailments [1,2,3]. The importance towards herbal drugs has been widely increased now days this drugs have
negligible side effects and enhances immunity [4]. Phytochemical are formed during metabolic processes are
referred as secondary metabolites are of importance like Alkaloids, Glycosides, gums, flavonoids, terpenes, tannins,
volatile oils [5]. Guggul is a resin that is produced by making incision to the stems and branches of C. wightii (Arn.)
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Bhand, and C. mukul (Engl.), Family Burseraceae [6]. The traditional method of collection of the resin is done by
tapping a cutting to the stem and branches of the tree, the liquid resin starts oozing out and is enable to solidify and
collected. the guggul tree produces around 250-500 gm of resin during the collection [7] & [8]. It is a popular by
various names such as guggula, guggul, guggal, and Indian bdellium [9]. Guggul found in the form of light yellow
or ambered coloured masses, combined with scented fragrance and has bitter principles of taste [10]. The Sanskritic
meaning of the word “Guggul” meaning who that guards us from ailments, this refers to the ayurvedic property of
the drug suitable for removal of ‘ama’, the toxic substance which pile up as a effect of inactive digestion and
circulation as a result of decreased metabolism [11].

Scientific Classification

Kingdom : Plantae
Subkingdom : Tracheobionta

Super division  : Spermatophyta
Division : Magnoliophyta
Class : Eudicots

Subclass : Rosidae

Order : Sapindales

Family : Burseraceae

Genus : Commiphora

Species : mukul or wightii [12].

Chemical Constituents

Guggulsterone is a plant steroid found in the resin of Commiphora weightii . Guggulsterone exist in two isomeric
forms, Z- guggulsterone and E- guggulsterone. In humans it acts as farnesoid X receptor, which is believed to result
in decline cholesterol production in liver. Z- guggulsterone a chemical content of guggulu prohibits the growth the
human prostate cancer cells by causing death [13].

Volatile oils and terpenoids

Monoterpenoids

The essential oil obtained from C. weightii contains myrcene, dimyrecene and polymyrcene in major quantity. [14]
Other contents are present such as, () linalool, eugenol, cineole , d-limonene, a-pinene a- terpineol , d-o-
phellandrene , ( +) geraniol, bornyl acetate [15].

Diterpenoids
Diterpenoid contains camphorene, cembrene-A, cembrene and cembrenoids.

Triterpenoids

It consist of Myrrhanol-A, B and C, Myrrhanone A & B, commipherol, commipherin, and
octanordammaranetriperpenoid, are polypodane type triterpenoids. Other two triterpenoidal chemicals have been
identified as mansumbinone and mansumbinoic acid.

Sesquiterpenes
It contains a Bicyclicsesquiterpene, as cadinene.

Steroids

It contains E-guggulsterone, Z-guggulsterone, guggulsterol-I-VI, are the major steroidal contents. Other phytosterols
like Sigmasterol and Campesterol are also present.
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Flavonoids
It carries a new flavone entity Muscanone, as well as Naringenin, it also contains quercetin, quercetin-3-O-a-L-
arabinose), quercetin3-O-$-D-glucuronide, quercetin-3-O-a- L-rhamnoside, quercetin-3-O-f-D —galactoside.[16] [17]

Tetrols
A crystallised matter was secluded from the resin found to be a combination of octadecan-1,2,3,4-tetrol, [18]
nonadecanl,2,3,4-tetrol and eicosan-1,2,3,4-tetrol. [19] and eicosan-1,2,3,4-tetrol [20].

Lignans
Two specific lignans have been isolated named as sesamin [21] and diayangambin [22]

Sugars
Some important sugars are Levo-arabinose, Dextro-galactose, Levo-fructose (small quantity), and 4-O-methyl-D-
glucuronic acid are produced on total hydrolysis of gum segment of resin.

Amino acids

The amino acids exhibited by guggul are essential and non-essential amino acids such as tyrosine, tryptophan,
valine, leucine, and isoleucine, cystine, histidine, lysine, glutamic acid, threonine, alanine arginine, aspartic acid,
serine [23].

Extraction of guggul

The extraction of oleo resin of guggulu with non polar organic solvents produces Guggulipid. The extraction of
guggulipid depends much on the quality of raw material used. The guggulipid after adjusting the PH of the mixture
forms a main neutral part containing the phytochemical constituents of the resin. The neutral part on further
extraction leads to the formation of ketonic part containing two part E-Guggulosterone & Z- Guggulosterone. The
isomeric forms of guggulosterone in the authenticate state are effective in controlling hypertension and lipids.[35-42]

Targeted Molecular Actions
Reports suggest Guggulsterone have been known to modulate several receptors at molecular level like enzymes,
genes, cytokines and growth factors.

Farnesoid X receptor

Guggulsterones have shown to be as Farnesoid X receptor (FXR) antagonist.[46] FXR is mainly found in kidney,
liver , and small intestine [47]. it regulates bile salts, cholesterol, lipid, and blood glucose metabolism.[48-50]
Guggulosterone resulted in reduced hepatic cholesterol in rats induced with high cholesterol diet, but was ineffective
in FXR absent rats. expectation of hinderence of FXR receptor could be the result lowering of cholesterol action. [51]

Bile salt pump

CYP7A1 enzyme is responsible for the alteration of cholesterol to bile acids in the liver and bile salt export pump is
accountable for the excretion of bile acids via the liver [52,53]. The over expression of BSEP proclamation by
guggulsterone lack the triggering to FXR to subdue CYP7A1 enzyme which entertains the breakdown of cholesterol
into bile acids by bile acids of the negative response withholding of CYP7A1. This increased BSEP regulation of
Guggulosterone demonstrated a feasible device by which Guggulosterone showed it’s anticancer and hypolipidemic
results.

Nuclear factor

It is reported that Guggulsterone may function between the repression of nuclear factor kappa-B (NF-xB)
acceleration.[54]NF-«B is a nuclear transcription agent needed to illustrate genes intricated for cell multiplication,
cell penetration, metastasis, development of new blood vessels (angiogenesis) and defiance to chemotherapy.
[55],[56] activated NF-«kB inhibits apoptosis in a number of tumour cells also is involved in chemresistance. We have
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come to know that guggulsterone decreases the NF-«kB actuated influenced by numerous tumor supporter like
cigarette smoke, tumor necrosis factor (TNF) [57].

Inflammatory mediators cytokines

Reports suggested that guggulsterone exercises its Antiinflammatory effects by suppressing cytokines. The ethanolic
extract of guggul was found to posses anti-inflammatory properties like repress inflammatory mediators like IFN-y,
IL-12, TNF-a, and IL-1$3, but no suppressive anti-inflammatory activity observed in case of cytokine IL-109 [58]. To
gather a better idea on the effect of guggulsterone on the cytokine mediated inflammation, researchers observed the
consequence of guggulsterone on IL-1(3- and IFN-y-inspired [3-cell destruction in islet of Langerhans. [59] exploration
of rat insulinoma cells in the company of IL-1{3 and IFN-y persuaded cell destruction, corresponding to nitric oxide
and prostaglandin E2 creation. Cytokine mediated toxicity and production of NO and PGE2 was completely
inhibited by Guggulsterone. Guggulsterone inhibited the extent of inducible nitric oxide synthase (iNOS) enzyme
and cyclo-oxygenase-2 mRNA and translation. Favouring the inhibition of NF-kB. The depression of JAK/STAT
pathway produces the cytoprotective repercussions of gugulosterone. This ouput proposed that guggulsterone
inhibited cytokine-influenced cell destruction [60].

Cyclooxygenase-2

Cyclooxygenase-2 (COX-2) known to convert arachidonic acid into prostaglandins and prostanoids. COX-2 is
accountable to the inflammation and ache. Guggulosterone exhibited suppression of TNF-inspired COX-2 supporter
undertaking and protein expression in artificial environment in a dose-related manner. [61] As previously stated,
guggulsterone inhibited cytokine-persuade expression of Cyclooxygenase-2 messenger RNA and protein in rat
insuloma cells.[62] Another study revealed the isolation of 14 compounds obtained from methanol extract obtained
from water boiled guggul COX Inhibitory activities and lipid peroxidation. At the concentration of 100ppm , the part
accommodate cembrenoids and lignin prevented lipid peroxidation by 50% and other isolated chemicals resulted in
20% to 40% inhibitory effect with regards to control. At this application cembrenoids prevented COX-1 and COX-2
and guggulsterone. All the 14 chemical isolated from guggul prohibited COX-1 at this concentration [63].

Pharmacological Properties of Guggul

Hypolipidemic Activity

Guggul is popular in Ayurveda for the therapy of lipids and cholesterol. The hypolipidemic property is derived from
a ancient slokas in Sanskrit in an ancient Ayurvedic form Sushruta samhita. The slokas allocate with the therapy for
overweight and lipid disorders and other complexity. The lipid lowering property was observed in animals and in
humans with complications of overweight and hyperlipidemia. In a careful and scientific observation in animals
like rabbits, it was observe that guggul not only significantly lowered cholesterol but also protected the animals from
atherosclerosis and significantly decreased the body mass of animals. In a related fashion the clinical study
demonstrated that guggul also helps lowers cholesterol in patients with overweight and hyperlipedemia. The
Central Drug Research Institute (CDRI), Lucknow, is holding out specific studies on pharmacological and chemical
property of guggul.[64] Z-guggulsterones and E-guggulsterones are mainly accountable for hypolipidemic pursuit of
the guggulu [65],[66].The hypolipidemic exertion of guggul is clearly observed in diverse animal models and in
clinical trials studies [67].

Anti-Inflammatory and Anti-arthritic Activity

The observation of many research study observations confirms the anti-inflammatory and ant arthritic activities of
guggul.[68-73] & The 50% methanolic extract was initiate to posses anti-inflammatory outcome on granuloma in
mice. And also inhibited macrophages in mice. the efficacy of guggul extract in of osteoarthritis (OA) models have
been stated in many animal studies and in clinical investigational research studies. The main objective was to study
the activity of guggul in pain, inflammation in osteo arthritis [74] [75].
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CONCLUSION

The resin of commiphora species of guggul has excellent source of ancient ayurvedic medicine for therapy of
inflammation, arthritis obesity, lipidemia and wound. It is the oldest, most promising and versatile drug in ancient
ayurvedic system of medicine. More emphasize is been paid by the researchers towards the anti-inflammatory
activity and hypolipidemic exertion of guggul. The potency and therapeutic activity of herbal drugs is increasing due
to its less side effects as compared to synthetic drugs. It potentially regulates different enzymes, receptors, nuclear
factors and cytokines which are mediating inflammation, lipids and other chronic ailments. Many patents have been
accepted taking guggul in herbal formulations and cosmetics. Further invitro and invivo clinical data on different
pharmaco kinetic and pharmacodynamic parameters will help researchers in providing poly herbal formulation with
enhanced vitality.
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Table.1 Phytochemical of the drug Guggul and pharmacological actions
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Phytochemicals Pharmacological actions References
Guggulusterone Havm.g Hypohp@grmc actlYlty, Anthlatelet aCtl.Vlty, 24, 25,26
Antioxidant activity, cardio protective properties
Cembranoids Regulates the absorptl.on of .fat and cholesterol from o7
gastrointestinal tract
o- pinene Posses Antifungal and Antimicrobial activity 28
Myrrhanol Having Potent Anti inflammatory properties 29,30
Eugenol Having Anti oxidant, cytotoxic, antimutagenic properties 31,32,33
L-arabinose Important Source of sugars 34
Table. 2 Patented formulation of Guggul
PATENTS PATENT DELEGATE REFERENCE
Extracts of C.mukul were used in manufacturing Parfums Christian Dior, at Paris, 43
pharmaceutical and cosmetic preparation France
Antisebum and Antioxidant formulation
manufactured using C. mukul or C. wightii guggulipid Elizabeth Arden Co., at USA 44
composition
Skin lighteni d antiwrinkle C ti
i Hghtening anc aniwrin e -osmete Parfums Christian Dior, at France 45
preparation using C.Mukul
CH
CHy CH,
HiC
\ / CHZ CH,
H}C o CHy
Fig. 1 (A) Myrcene HC
Fig. 1 (B) Dimyrcene
CHa CH3
HaC =/y,
CHI
CHy CH,
Fig. 2 (A) Camphorene Fig. 2 (B) Cembrene-A
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Fig. 3 (A) Myrrhanol-A
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Fig. 3 (B) Mansumbinone
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CHy

Fig. 5 (A) E-guggulsterone

Fig. 5 (B) Z-guggulsterone

HO

0 [e]

Fig. 6 Naringenin
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Fig. 7 L- arabinose
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Fig.8.Extraction of guggul
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ABSTRACT

In the United States, one out of every three women has a caesarean delivery, whereas in other areas of the

world, up to four out of every five women have one. Caesarean section has a long history dating back
over four centuries. Up the operation was carried out till the end of the nineteenth century. Because of its
high mortality rate, it should be avoided. In 1926, the Munro Kerr was the first to use a modest transverse
uterine incision. For the following 50 years, it was the standard method. Since the 1970s, novel surgical
procedures have steadily gained popularity. Because of this, it has become the most often utilised
approach today benefits during and after surgery. Concurrently, despite past initiatives to favour vaginal
birth, Cesarean delivery rates have gradually climbed. Over the last ten years, from 5% to 30-32 per cent,
with over the last ten years, expenses have risen, as have short- and long-term maternal, neonatal, and
developmental difficulties. Efforts to minimise Because of the apparent safety of the procedure, the rate
of caesarean deliveries has been generally unsuccessful. With the legal climate, and short-term
postpartum benefits in the absence of indicators, a maternal request is made. In the United States, as the
rate of caesarean births has risen in the United States, maternal health has suffered. Over the previous
few decades, both mortality and morbidity have progressively increased. Disproportionately affecting
black women over three decades in relation to other races prenatal data in abundance Cesarean-related
abnormalities: diagnosis and treatment Placentation has helped altered women's results. However, there
isless evidence available regarding the improvement of Caesarean-related gynaecological conditions'
outcomes, in this review, the authors discuss the obstacles and opportunities for study, education, and
change in the health impacts of caesarean birth for all women.

Keywords: caesarean delivery; caesarean section; surgical technique; uterine closure; vaginal birth after
caesarean.
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INTRODUCTION

Caesarean section (CS), which was once shunned because of its high mortality rate, is now used by one out of every
three women in the United States [1] and up to four out of every five women in other parts of the world [2]. Its long
history reflects changing surgical opinion throughout time on topics such as bleeding, infection, pain, sutures, and,
more recently, hospitalization time and cost reductions.

HISTORY

Caesarean section has been thoroughly researched. Interestingly, historians have refuted the claim that Julius Caesar
was born by this procedure, concluding that the operation's name does not come from his birth. Instead, they claim
that King Numa Pompilius (715-673 BC) established the surgery in Roman legislation to be performed on women
dying in the latter weeks of pregnancy. During Julius Caesar's rule, the Lex Regia was renamed Lex Caesarea, and
the technique became known as the caesarean operation. Through an incision in the abdominal and uterine walls, a
kid, either alive or dead, was removed from a dead or dying mother. The surgery was traditionally carried out by the
patient, her husband, sow gelders, barbers, midwives, surgeons, or tribal natives. From razors to axes, a range of
devices were used. Gored lacerations of a woman by horned animals, for example, resulted in primitive abdominal
births occurring spontaneously during tough labour or inadvertently. Surprisingly, some women are said to have
survived [3].Caesarean section (CS), which was once shunned because of its high mortality rate, is now used by one
out of every three women in the United States [1] and up to four out of every five women in other parts of the world
[2]. Its long history reflects changing surgical opinion throughout time on topics such as bleeding, infection, pain,
sutures, and, more recently, hospitalisation time and cost reductions..

The uterine walls were not sutured following the uterine incision and the removal of the baby during this time,
instead relying on contractions and retraction to prevent haemorrhage. The majority of women died from
haemorrhage or infection; maternal death rates after the procedure ranged from 52.5 to 100%, and the treatment was
avoided at all costs. The tremendous progress in science and medicine during the nineteenth century made caesarean
section a viable option for obstructed labour, though it was still dangerous. In 1876, Italian doctor Eduardo Porro
published his method of amputating the body of the pregnant uterus and sewing the cervical stump as a way of
delivery, recognising infection rather than haemorrhage as the primary cause of death [4]. In 1882, gynaecologist
Max Sanger described the use of a second layer of sutures to close the vertical uterine incision and introduced
approximation of the peritoneal borders to protect the uterus following delivery [5]. In contrast to the hysterectomy
used in the Porro approach, the procedure was dubbed "conservative caesarean section.

" Although the conservative operation reduced maternal mortality significantly, the outcomes were restricted by the
risk of infection. Sanger’s relevance was recognised, and his work became the norm for classical operations today.
For better results, an extra peritoneal caesarean approach was described in the early twentieth century, in the
absence of antibiotics, as well as many changes to existing techniques for women with protracted labours or probable
infections. The use of antiseptic method in abdominal surgery, as well as the selection of patients and specific
operations, lowered maternal mortality to 1-2%, especially when done at a predetermined time before labour (or
shortly after its commencement) and on uninfected women. As maternal mortality decreased and the procedure
became better known in the 1920s, uterine rupture during labour, bleeding, and infection became the primary
concerns. Because future conception was conceivable following a conservative CS, successful repeated CSs on the
same person was documented. Following an unsuccessful attempt at vaginal birth, the occurrence of uterine rupture
via the site of a prior classical incision led to the maxim "Once a caesarean, always a caesarean” [6].

With the absence of scar tissue by gross and histology at the site of a previous CS, even in the presence of a previous
CS, such a belief was challenged and deemed to be incorrect, even if the anterior uterine wall has a slight vertical
furrow on the exterior and interior surfaces Intra-abdominal adhesions, as well as omental and intestinal adhesions,
were frequently produced between the uterus and the abdominal wall. The placenta was found to be abnormally
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adherent. in rare cases, by placental attachment that is solid and broad, as evidenced by the absence of decidua and
profound chorionic effusion Invasion of villi into the myometrium [7, 8].

Caesarean surgical Technique Evolution1920-1970

The Sanger procedure used interrupted deep sutures that went through the myometrium's thickness, avoiding the
decidua. Muscles that are visible on the surface a continuous layer connects the peritoneum and the layer suture. The
peritoneum, muscles, fascia, and parietal peritoneum are next. In distinct layers, the skin is closed [5]. The success of
the for the next 40 years, the classic Sanger operation continued. The obstetrician John Martin Munro Kerr's
procedure of double closure of the lower abdomen was introduced in 1926 by obstetrician John Martin Munro
Kerr.[9, 10]In honour of the German gynaecologist who invented the abdominal incision in 1900, the Kerr incision
included the creation of a bladder flap in the lower uterine segment, double layer closure of the uterine incision,
emphasis not to include the decidua in the uterine closure, re-approximation of the bladder flap, and approximation
of the parietal peritoneum. This lower segment approach was seen as the most important of the several caesarean
operations at the time, and is considered the most significant advancement in obstetrical treatment.

The operation's popularity remained unchallenged, and it became the procedure of choice after that, as it minimised
the risks of haemorrhage and infection [11] during this time, maternal mortality in most major hospitals in the
United States continuously declined to near 1%, and the foetal salvage rate climbed. During this time, surgical skill
became more refined, and blood banks, aseptic procedures, and antibiotics were introduced. From 1937 until 1944,
the classical and low flap surgeries were performed in equal numbers. The lower segment method, on the other
hand, was taught to all residents in training and covered in all major teaching texts beginning in the 1950s. When
faced with obstetrical complications, it was widely acknowledged by all obstetricians as the best way of delivery for
mother and baby. Cesarean section complications from 1920 to 2020, with immediate treatments. . With the
development of antibacterial medicines, extra peritoneal surgery became less common. The principal disadvantage
was the limited operative field and the unavoidable extension into the peritoneal cavity, whose integrity was being
preserved. Only some indications, such as placenta previa and severe abruptio placentae, were treated with the
classical section. From 1932 to 1963, the overall incidence of CS in the United States increased from 2.5 to 5.1 percent,
then to 8% in 1970, as perinatal death fell from 9.8 to 2.9 percent and maternal mortality fell from 1.8 to 0.04 percent.
(12]

1970-2021

In the 1970s, there was an increase in the CS rate, which was explained by better mother and foetal outcomes and
increased safety From 5.5 percent of deliveries in 1970 to 16.5 percent in 1980 [13], the rate continued to rise until
stabilising around 31-32 percent in the United States in 2019 . The widely used Pfannenstiel-Kerr approach has been
challenged by new surgical procedures or adjustments to current ones. Joel-Cohen progressed blunt dissection of the
abdominal incision and parietal peritoneum [14] The Misgav-Ladach modified Misgav-Ladach approaches were
then merged with blunt uterine incision as the cornerstone of a new generation of caesarean techniques.[15,16] The
multiple processes used since 1926 have now been adjusted to incorporate one or two layer uterine closure with no
peritoneal layer approximation.[17] When compared to the Pfannenstiel-Kerr method, the new procedures provided
advantages such as shorter operating times, less blood loss, quicker hospitalisation and recovery times, less
postoperative pain, and lower costs [18, 19]. These discoveries prompted prominent medical centres in the United
States and overseas to teach the newer techniques exclusively, resulting in a new generation of obstetricians who
specialise in them.

The previous method has been replaced by a procedure with far fewer steps and a shorter operational time. These
steps do not include endometrium or decidua care during uterine closure, whether single or double layer. The
American College of Obstetricians and Gynaecologists, as well as other governing bodies that support physician
autonomy in selecting preferred treatments, have recognised the safety of these novel approaches for post-partum
outcomes [20]. Peritoneal closure's efficacy has been questioned and mostly abandoned [21]. Currently there is a lack
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of data on the impact of these contemporaneous techniques on subsequent pregnancies and long term maternal
outcomes [22].worldwide c section rates have risen from around 7% in 1900 to 21% today, and are projected to
continue increasing over this current decade. If this trend continues by 2030 the highest rates are likely to be in
Eastern Asia (63%), Latin America (54%), western Asia (50%), Northern Africa (48%), Southern Europe (47%),
Australia and New Zealand (45%), the research suggests [23].

Abnormal placentation

The rise in aberrant placentation that is proportional to the number of CSs appears to be a recent phenomenon. The
rising caesarean birth rate, as well as the perceived safety of doing more caesareans, coincides with an increase in
aberrant placentation. Cesarean delivery (CD) rates have risen drastically from 5.8% in 1970 to 31.9 percent in 2016,
[24], resulting in an increase in placenta previa (PP), placenta accreta (PA), and caesarean scar pregnancy (CSP).
Years after the previous CD, the emergence of these long-term diseases resulted in a substantial increase in maternal
death and morbidity. The maternal mortality rate rose from 7.2 per 100,000 live births in 1987 to 17.4 per 100,000 in
2018 [26]. PA and PP account for a significant portion of maternal morbidity and mortality in modern obstetrics,
accounting for 1.7 percent of all maternal fatalities in the United States [27, 28]. If the CD rate continues to climb,
there will be an extra 6,236 instances of PP, 4,504 cases of PA, and 130 maternal deaths every year by 2020 [29]. In
earlier observational studies, the prevalence of PA was estimated to be 1 in 4,000 deliveries in the 1970s [30], 1 in
2,500 deliveries in the 1980s [31], and 1 in 533 deliveries in 2002 [32]. According to a recent study, the total rate of PA
in the United States is closer to 1 in 272 live births among women who had a birth-related hospital discharge
diagnosis. [33]. A number of studies have documented a strong association between PP and previous CD with the
incidence of PA. The risk is significantly increased when both factors are present. Clark concluded that a woman
with one prior cesarean and a PP has a 24% risk of PA. The risk increases to 67% with four or more CSs and a PP [34].
Silver and many others have also reported an increase in PA with the number of previous CDs. In women with PP
and prior CDs, the risk of PA is 11% after one procedure, 40% after two procedures and 61% after three procedures
[35]. Systematic reviews and meta-analysis of PP and PA have emphasized the prevalence and incidence of PP
complicated by PA, and found evidence of regional variation [36, 37].

The placenta accreta spectrum (PAS) describes the range of aberrant placental trophoblast adhesion to the uterine
wall, as well as invasion into and through it. Morbidly adherent placenta was the previous name for it. Since its
implementation in 1978, the frequency of CSP has risen in lockstep with the increase in the CD rate. Its true incidence
is unknown, Antoine and Young: Cesarean section 100 years 1920-2020 7 possibly because the condition is
underreported or under diagnosed [38]. CSP is projected to affect 1 in every 1,688 normal pregnancies [39]. The
placenta accrete spectrum (PAS) describes the range of aberrant placental trophoblast adhesion to the uterine wall, as
well as invasion into and through it. Morbidly adherent placenta was the previous name for it. Since its
implementation in 1978, the frequency of CSP has risen in lockstep with the increase in the CD rate. Its true
prevalence is unknown, most likely because to underreporting or under diagnosis [38]. CSP is projected to affect 1 in
every 1,688 normal pregnancies [39].

CSP and PAS are thought to be symptoms of the same aberrant implantation spectrum, with identical histological
findings of a pregnancy implanted in a previous CS scar [40]. Severe haemorrhage, uterine rupture, peripartum
hysterectomy, organ injury, intensive care admission, protracted hospitalisation, and even mortality have all been
linked to CSP and PAS. Both hysterectomies associated with CD and peripartum hysterectomy are most commonly
indicated by PAS. Between 1969 and 2009, the rate of peripartum hysterectomy in the setting of previous CD grew
from 27 to 57 percent, with PA as the primary indication rising from 5.4 to 46.5 percent [41]. . PA was noted to be the
indication for peripartum hysterectomy in 33-50% of cases in reviewed studies [42]. PA, first described in 1937,
occurs after manual removal of the placenta, endometritis or uterine curettage [43]. Today, it is primarily the result
of uterine scar as a result of damage to the endometrium-myometrium interface of the uterine wall secondary to
cesarean delivery [44]. The CS approach has changed through time and has become more stable in the last 50 years.
Despite advances in surgical procedures, anaesthetic techniques, blood banking, and antibiotic therapy, caesareans
remain a high-risk procedure. Both women and children may experience short- and long-term health consequences
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as a result of the surgery. Every CD-owning woman doubles her chances of experiencing these unwanted outcomes.
Joel-Cohen pioneered an abdominal entrance technique that emphasises blunt dissection [14]. Several variants of his
technique grew more widespread than the Pfannenstiel- Kerr era [15-17]. As a result, providers are educated to
improve the perceived short-term benefits while ignoring the potential long-term dangers.

Uterine rupture

Following a prior CS, uterine rupture is an uncommon but possibly dangerous complication of a subsequent
pregnancy. It can occur before or during delivery and is frequently linked to the need for emergency CS, severe
bleeding, placental or foetal evacuation into the abdomen, hysterectomy, or uterine repair. Because the new-born is
frequently distressed, admittance to a neonatal critical care facility is required. The risk of uterine rupture varies
depending on the clinical situation and is estimated to be between 0.5 and 4%.[45] After attempting vaginal birth
after two previous CSs, uterine rupture is more common, increasing the likelihood of caesarean hysterectomy.
Although uterine scar dehiscence is more common, it rarely causes life-threatening maternal and foetal problems
[46]. The outcome of a trial of labour after a CS has been linked to uterine suture method, with no differences
reported between single and double layer closure procedures [47]. With rising CDs, the risk of uterine rupture is
expected to rise. Understanding the differences in uterine closure techniques used by different obstetricians could
help with the inquiry.

Long-term gynaecological complication

In modern obstetrical practice, the relative safety of CD is based on short-term rather than long-term mother
outcomes. Women are at a higher risk for a number of chronic gynaecological disorders after a CD, though. Surgical
adhesions, pain, infertility or sub fertility, irregular bleeding, difficult intercourse, painful menses, and endometriosis
are just a few of them [48-51]. These chronic disorders frequently necessitate close monitoring or surgical
intervention, such as laparotomy or endoscopic exploration using hysteroscopy, laparoscopy, or robotic assistance
[52, 53].These operations come with an increased risk of consequences due to unexpected difficulties.

Chronic pain

There have been a few studies published on the risk of chronic pain in women after CD. Sun et al. [54] discussed the
difficulties in anticipating discomfort following CD. Other researchers point to the impact of surgical technique on
the risk of pain. Nerve entrapment, pelvic adhesions, uterine scar abnormalities, and endometriosis may occur as a
result of emergency CD, abdominal incision selection, closure versus non closure of the visceral or peritoneal
incision, and uterine closure technique[55— 58]. The likelihood of pain increases as the number of CDs increases.
Women with repeated repeat CDs have a significantly higher risk of organ injury after surgery. Cesarean scar
endometriosis is a rare complication. , it often presents as cyclic abdominal pain and incisional mass favouring a
Pfannenstiel incision more than a midline vertical incision [50].

Pelvic adhesions

The cause of pelvic and abdominal adhesions following CD is poorly understood. Surgical approach appears to
influence the risk of post cesarean adhesion formation, just as it does with pain. Adhesions are frequently linked to
persistent discomfort and infertility in non-pregnant women [59]. Pregnant women are frequently confronted with
difficult repeat CDs, organ injury, high blood loss, and prolonged operating time during delivery [35].

Fertility

There are very few studies in which the authors assessed the effect of CD on infertility or sub fertility. Pelvic
adhesions might interfere with tubal function and patency. Cesarean scar defects have been related to infertility.
Surgical intervention with laparoscopy, hysteroscopy or both combined has been successful in restoring fertility [60]
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Irregular bleeding

The prevalence of caesarean uterine scar defect, or "niche," is rising at the same time as the long-term gynaecological
consequences, which include dysmenorrhea, irregular uterine bleeding, infertility [61, 62], and improper placentation
in subsequent pregnancies [63].

Tanos analysed five studies that looked at 5,123 patients with specialised symptoms. 65 per cent of patients had a
uterine haemorrhage, 46.2 percent had chronic pelvic discomfort, 52per cent had dysmenorrhea, 71.5 percent had
infertility, and 24.2 percent had dyspareunia, according to him [46]. Long-term research on the impact of uterine
closure procedures on these unexpected gynaecological and reproductive problems is desperately needed.

Neonatal morbidity

There is growing evidence that neonates born via CS have a different immune system, have a smaller intestinal micro
biome, have late childhood obesity, and asthma [64-67]. To reinforce the evidence, more inquiry is required [68].
Prematurity and its consequences are the main causes of adverse perinatal outcomes in women who have had
previous caesareans [69, 70]. Infants born by CD are more likely to develop respiratory problems and require NICU
care than those born vaginally [71].

Healthcare-associated costs

Cesarean delivery expenses are frequently mentioned as significant advantages of various surgical methods
employed over the last five decades. These prices usually include short-term advantages but exclude long-term
complications, which are sometimes neglected as CD side effects.

However, the treatment of women with PA and the subsequent maternal and neonatal morbidity can be costly to the
health care system. From 2001 to 2011, Mogos et al. showed a higher mean cost of inpatient care, adjusted for
inflation, resulting in almost $115 million in increased inpatient costs compared to non-PA impacted deliveries [33].
In addition, the expenditures of gynaecological exams and antenatal consultations in regard to niche and aberrant
placentation must be considered.

Reducing cesarean section rates

The goal of "Healthy People 2020," the United States' federal prevention program me for establishing a healthier
population, is to reduce caesarean births to 24.7 percent. Or Low-risk females have a lower risk [72]. The relative
safety, though, and the short-term benefits of CD often urge obstetricians to proceed without hesitation. The long-
term hazards that are often unknown to the public pregnant women are rarely considered or discussed. Prior to
surgery in the absence of a medical need, some people will. In part, pregnant women opt for a caesarean birth.
Because of a lack of awareness of prospective dangers and fear of pelvic floor dysfunction and discomfort Women
must be strong. Schooled on the potential short- and long-term hazards of a Both mother and child were born via
caesarean section. Avoiding a CD and attempting a vaginal delivery after a previous CS are the most recommended
methods for reducing PAS risk and should be promoted. Edward Cragin reported on the hazards of vaginal birth in
women who had previously been delivered by CS in a 1914 speech and again in 1916, saying "once a caesarean,
always a caesarean." [6]. Cragin was forecasting that a group of women who failed to deliver vaginally after several
days in active labour would almost certainly need repeat CS.

Rickets and pelvic deformity were common at the time, oxytocin for labour augmentation was non-existent, there
were no blood banks or antibiotics, and surgery was risky. The primary CS was performed in order to preserve the
life of a disabled mother. In those days, fetal distress was not an indication for CS was used only to confirm a living
fetus, and fetal monitoring did not exist. This is, in large part, why obstetricians and hospitals have refused to let
women try natural labour following a CS for the past half-century. Changes in labour management in the United
States kept the CS rate low throughout the 1960s. The use of forceps, oxytocin, vaginal delivery of breeches, and
foetal monitoring by auscultation alone [73, 74] all contributed to a 4-6% reduction in the rate. Studies showing the
relative safety of a trial of labour after a low transverse incision CD (TOLAC) resulted from a reconsideration of
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Cragin's paradigm. [75-77]. Despite studies from greater numbers of patients confirming the relative safety of a
labour trial following CS, the US CS rate continued to climb, rising from 5% in 1970 [78] to 20% in 1996, 31% in 2006,
and remaining around 32% in recent years [1, 24]. The rise in labour following CD trials was reflected in an increase
in the vaginal birth after caesarean (VBAC) rate (VBAC per 100 women having a prior CD) from 18.9 to 28.3 percent
between 1989 and 1996, [35], resulting in a decrease in the total CS rate from 25 to 20.7 percent in 1996 [79]. Several
published reports describing uterine ruptures and accompanying neonatal and maternal problems [80] questioned
this significant fall in the CS rate in the mid-1990s.

VBAC was not recommended by practising obstetricians because of these dangers and the risk of professional
liability. VBAC had reversed its trend by 2006, and the rate had dropped to 8.5 percent, resulting in a substantial
increase in the total CD rate to 31.1 percent [79, 81, 82]. In some hospitals, policies have restricted or banned TOLAC
altogether [83]. There are a number of reasons for this the current caesarean rate in the United States is due to clinical
and social factors. For starters, CS is one of the safest and most reliable options. In the United States, the most
common procedures are there were some in 2018 =1,208,176 caesareans were done, accounting for 21.7 percent of all
deliveries.

The caesarean rate is influenced by a desire for a caesarean birth for convenience, patient views of social standing,
and concern of pelvic anatomic disruption. Fertility treatment-induced pregnancies put a lot of pressure on the
mother to have a caesarean birth. Electronic foetal monitoring became the standard of care for all patients as CS
became a very safe and common procedure, and the focus switched to the foetus. Due to a misunderstanding of the
significance of intrapartum hypoxia as a cause of cerebral palsy, this resulted in massive cash awards.

Any negative outcome for the new-born became indefensible in a lawsuit, which would similarly result in enormous
monetary judgments for alleged misconduct. Vaginal delivery of breeches was abandoned, and the use of forceps
and suction reduced. In the attempt to minimise the CS rate, appropriate labour management and consistent
interpretation of foetal monitoring have long been promoted, albeit with little success. The CD rate in the United
States has been in the 30-32 percent range over the past ten years. Other treatments, such as requiring a second
opinion and following stringent standards, have been demonstrated to reduce the caesarean birth rate safely [86, 87].
Despite mounting pressure to reduce the rate of CSs, experts believe it will take at least 15 years for a significant
reduction. However, as midwives, doulas, and other continuous labour assistance become more widely recognised,
we hope to see a drop in caesarean births [88-90].

Some of the following steps might limit caesarean births and obtain the best outcomes

¢ Uniform criteria for diagnosing fetal jeopardy in labor using fetal monitoring.

¢ Diagnosing dystocia by standardized criteria.

¢ Using oxytocin for induction of labor and stimulation of arrested labor in a defined protocol.

¢ Extensive training, including simulation in operative vaginal delivery of vertex presentations [91, 92].

¢ Extensive training, including simulation in vaginal delivery of breech presentations [93].

¢ Developing ultrasound pelvimetry to supplement clinical evaluation of the pelvis prior to operative vaginal
delivery, a new concept based on now-obsolete X-ray pelvimetry

¢ Counselling patients requesting primary or repeat CS regarding risks and suggesting a limit to three, recognizing
progressively increasing risks [94].

¢ Employing proper surgical techniques to minimize complications at subsequent pregnancies and Malpractice law
reform.

Maternal mortality/morbidity and disparate racial outcomes

CDs had a higher maternal mortality and morbidity rate than vaginal births [95, 96]. Clark discovered that CD was
associated with an 8-10 times higher risk of maternal death than vaginal birth [97]. In comparison to other
Westernized countries, the United States has extremely high rates [98]. Maternal mortality in the United States
climbed from 7.2 per 100,000 live births in 1987 [25] to 17.4 per 100,000 live births in 2018, with 658 women dying
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[26]. These higher death rates are largely due to racial and ethnic differences. After childbirth, black and African
American women are three to four times more likely to die than women of other races and ethnicities.

In the United States, severe maternal morbidity has increased in recent years, with over 50,000 women suffering in
2014 [100]. Racial and ethnic disparities are also prominent in severe maternal morbidity. Severe maternal morbidity
increased by 170 percent in each racial/ethnic group studied between 1997 and 2014, with black women (1.63 percent)
having the highest frequency and white women (0.84 percent) having the lowest [101]. Mothers' comorbidities, such
as hypertension, diabetes, obesity, and caesarean birth, are frequently cited as key contributors to increased
morbidity [102, 103].Cesarean birth was linked to racial and ethnic differences in maternal mortality and morbidity.
These inequalities, which date back to 1935, when Title V of the Social Security Act was enacted, were emphasised in
a trend analysis from 1935 to 2007 [104]. Recognizing the multifaceted nature of the disparity, improving health care
outcomes for women of colour begins with equitable, high-quality health care services that consider co-morbid
health conditions and socioeconomic status, as well as the importance of respect, dignity, and communication in the
delivery of care. To reduce maternal fatalities and improve outcomes for women of colour, it is critical to recognise
the impact of individual and structural racism on maternal health.

Future directions: cesarean surgical techniques

Currently, researchers are concentrating on the rising prevalence of PAS, as well as its prenatal diagnosis,
epidemiology, and various techniques to improving maternal outcomes [63, 105]In addition to CD, research focusing
on discovering and preventing additional risk factors may help to reduce the substantial morbidity and economic
burden associated with PA [33]. There are no research on the long-term effects of caesarean surgery methods on
mothers. Several investigators have made recommendations to see if changing surgical procedures can reduce the
likelihood of improper implantation in subsequent pregnancies [107]. Regardless of the number of subsequent
pregnancies when the procedure was performed, no evidence of aberrant placental implantation was found in a
study of a specific "endometrium-free double closure technique," or EFCT [108]. EFCT focuses on prevention and
provides a surgical method that has the potential to minimise PAS and CSP, which are conditions that develop years
after a caesarean birth. Unlike previously published data, preliminary review reveals that when EFCT is paired with
peritoneal closure, a reduction in the incidence of debilitating disorders such as infertility, chronic pelvic discomfort,
irregular bleeding, dyspareunia, and dysmenorrhea is conceivable.

The method of uterine closure appears to have an impact on niche development, which takes on its final shape with
healing [108]. According to this study, needle placement through both the endometrium and myometrium causes
endometrium to be present at the superficial level of the uterine closure, resulting in the formation of a uterine scar
defect or "niche." [109]. the patho physiology of CS-related aberrant placentation has long been linked to uterine scar
defect and damaged endometrium [63, 106]. This new study provides the path for more research into the impact of
caesarean procedure, namely the endometrium or decidua, on remote obstetrical and gynaecological issues in
women who have had previous CDs. As a result, Sholapurkar recommends doing targeted research into the finer
points of surgical technique in order to uncover and design preventive treatments [61].

Individual caesarean procedures are not monitored by any local or national agencies, despite the fact that the
dangers and complications associated with them are increasing. For the performance of a CD, there are no protocols
or conventional approaches. Currently, the operation is entirely based on individual autonomy and preference. "A
physician should conduct her or his technique as it makes no difference in short-term maternal outcomes," according
to the American College of Obstetricians and Gynaecologists (ACOG) and other governing bodies. [110-112]. The
choice of individual physician technique is influenced by a variety of factors. The type of practice (private solo or
group), faculty group practice, hospital employees, insurance plan (in and out of network), and patient preference
are all factors contributing to cost and operating time. Surgical standardisation, while not yet investigated, is most
certainly a contributing cause to unanticipated chronic adverse effects following a CD, as it allows some obstetricians
to accomplish the surgery in the quickest possible timeframe while others take longer. A call to action is used to
standardise the procedures required to achieve the best results. To accomplish change for the benefit of women's
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health and safety, a challenge to medical autonomy will be essential. It may be necessary to evaluate individual
provider and institutional performance across the country, as well as to monitor complications by an independent
committee made up of midwives, nurses, and doulas, as well as operating room technicians, doctors, and
government agents, in order to implement safety parameters and risk-reduction methods.

The impact of technique on a repeat CS is currently being investigated using video footage of CSs [108]. It's utilised
to document and compare surgical techniques performed during a previous caesarean section with intra-abdominal
findings during a future CD. It is found to be useful for transparency, education, documentation, and the planning of
a subsequent operation, including repeat CS [109], in the same patient. The creation of a common platform for CS
videos should be viewed as a collaborative learning experience for all obstetrical surgeons. Video documentation
could be incorporated to the CS operative report as an additional source of documentation. The narrative report, as it
is currently utilised for documenting in the form of a handwritten, typed, or multiple choice template, frequently
overlooks critical finer nuances that could aid in understanding or predicting future pregnancy outcomes.

CONCLUSIONS

The function of caesarean births in obstetrics has been evolving during the past century. CSs are still the most
common procedure performed on women of reproductive age worldwide, accounting for one in every three
American women, and are the primary cause of maternal mortality and morbidity in the United States. In rare
situations, the operation can save the life of both the foetus and the mother. However, before a CS is recommended
or performed, the justification, including potential risks and benefits, should be presented to the patient and
discussed. Both maternal and foetal risks should be considered when discussing potential damage. Uterine rupture,
significant blood loss requiring hysterectomy or transfusion, harm to nearby organs (bladder or intestine), and
thromboembolic illness are the most serious maternal concerns. Infant harm is unlikely, but not impossible. With
increased awareness of the ultimate goal of returning uterine function to normal physiology during the operation,
maternal morbidities can be averted in large part. Obstetricians hold a big part of the solution to reducing cesarean-
related complications in their hands. Increasing CS performance should never be considered the easy solution to
most obstetrical problems. The link between a previous CS and later problems that are far apart necessitates more
research and the use of certain surgical features to improve long-term outcomes.

The majority of research on caesarean morbidity has focused on immediate rather than long-term maternal risks and
outcomes. Women who have a caesarean birth are more likely to develop a number of chronic and life-threatening
diseases. As the number of CDs grows, these problems worsen. These include discomfort, adhesions, abnormal
bleeding, and infertility in the non-pregnant condition. CSP and PAS, the most lethal maternal complications in
obstetrics, are among the pregnancy-related dangers. Changes in the baby micro biome caused by CS compared to
vaginal birth have recently received increased attention, with long-term implications for obesity and immunological
diseases such asthma, allergy, and atopic dermatitis.

Cesarean techniques have improved over the last century, allowing for a reduction in maternal morbidity and
mortality. Despite this improvement, black women continue to have far higher rates of maternal death and
morbidity than white women. The health-care system has been challenged by these gaps, which indicate inequality
in access to high-quality obstetrical care.

Surgical procedures have been linked to an increased risk of all long-term problems. Recent research suggests that
preserving the endometrium after uterine closure may reduce aberrant placentation in later pregnancies. A new
study linked the cause of caesarean scar deformity to the uterine closure procedure used after a caesarean birth. The
authors emphasised the importance of the endometrium'’s position during the uterine incision's closure.
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More research is needed to determine the best surgical approaches for reducing caesarean scar abnormalities, which
are thought to be the most common cause of incorrect placental implantation. Surgical procedures are carefully
woven to reduce the risk of chronic maternal morbidity. Video documentation of individual physicians' approaches
may provide a clear picture of the wide range of surgical techniques in use. This should make subjective evaluation
of complications in research trials obsolete. The autonomy of physician for surgical technique selection must also be
reassessed in favor of a more structured, standardized optimal cesarean technique to curb these long-term maternal
complications. Identification of all patients undergoing a cesarean birth and subsequent follow-up would create a
registry and database for tracking and a statistic driven understanding of complications related to CDs. These steps
could potentially lead to the discovery of the association between surgical technique and related complications.

Patients must be informed about the dangers of a caesarean delivery as part of their pregnancy education, and
doctors must consider long-term risks when deciding whether or not to perform a CD. The success of this goal
depends on women's education on the short and long-term risks of a CD to both mother and child. The best
caesarean procedure will also allow us to level the playing field so that no one racial or ethnic group suffers from
unequal reductions in cesarean-related problems. Our aim has not changed one hundred years later as we seek a
twenty-first-century answer to the alarming rates of obstetrical bleeding, peripartum hysterectomy, mother death,
and racial disparities in health care.
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ABSTRACT

This paper presents a Scientometric analysis of the publication output of Calcutta University reflected in
the Web of Science database from 2002 to 2021for 20 years. A total of 10856papershave been retrieved
from the database. The paper analyses the growth rate of research publications at West Bengal University
in terms of publications, CAI, DCI, subject-wise wise distribution, and Bradford’s law. The findings of
the study reveal that the CAI value has increased from 70.45 to 112.17 in more than three authors’
patterns. Journal of AUTOPHAGY is the most-cited journal accounting for 3789 of the total journal
citations with a 2 h-index. Out of 10856 articles produced by CU, 9115 and 1741 articles were found from
domestic and international collaboration. Multi author publications are more compared to single-
authored publications therefore there is a growing collaborative trend in research publications.

Keywords: Scientometric; Web of Science; West Bengal University; CAL Bradford's law

INTRODUCTION

Higher education is crucial in the indigenous systems of science, technology, and innovation. The collaborative work
of academia, industry, and the government is critical for the growth of knowledge-based economies. The global
formation of new institutional and social structures for knowledge production, transfer, and application is viewed as
a strategic action in national science policy agendas around the world. Measures for such connections are still being
established, although demands on research systems to accomplish such goals have been presented in evaluation
projects developed by both developed and developing countries.
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Essential steps for policy adoption to improve the efficiency and effectiveness of the national higher education
system and to implement more accurate systems for evaluating academic research performance. Other factors that
influence collaboration between universities, industry, and governments include research budgets, university
localization, the intensity of research, level of risk-taking culture, and researcher publication methods. Scientometrics
is concerned with the quantitative aspects of science and scientific study. The scientometric analysis is used to
objectively map the scientific knowledge field, whereas critical evaluation seeks to identify research themes and
associated issues based on scientometric results. Nowadays, scientometrics is one of the interdisciplinary research
domains, encompassing nearly all scientific disciplines. There are numerous research studies in which scientometric
analyses have been performed utilizing the Web of Science or Scopus databases.

LITERATURE REVIEW

Keshava Sathish Kanth, P.L., Ms. Mamatha, V., and Ms. Shanthakumari, K., (2020) [1] published a paper entitled
“Scientometric analysis of publication output of Tumkur University Faculty: A study based on Scopus Data base”
from 2005 to 2019. The study revealed that the average Growth Rate was 1.15 years while the mean doubling time
was 0.88 years. The study shows that in 2015 the highest output with 116 was published by Tumkur University
Faculty. Former Vice-Chancellor Prof. S.C. Sharma has the highest citations among all other faculty members of
Tumkur University. The faculty of Tumkur University published their publication in multi-authored rather than
single-authored.

Verma, Manoj Kumar, and Das, Saumen (2020) [2] studied the Authorship and Collaboration Pattern of Research
Output Published by Researchers of Tripura University. The study was scrutinized by the scientometrics tools and
techniques like Degree of collaboration (DC), Collaborative coefficient, modified collaborative coefficient (MCC). The
study reveals the highest growth rate in 2013 with 86.95%. According to the study the researchers of Tripura
University published theirs in a collaborative way rather than in single publications. The study examined the overall
degree of collaboration and it is found to be 0.96.The most productive author was D. Bhattacharjee with 68(13.51%)
publications. The study shows that Jadavpur University has the highest collaboration with Tripura University with
48 publications.

Gopikuttan, A., and Aswathy S.,(2014) [3] studied the research productivity of the University of Kerala based on the
data collected from the Indian Citation Index for 13 years from 2000 to 2012.The study reveals that the highest
research output is 126 articles in 2011. ‘Biology’ is the most productive subject at the University. The most productive
author was T.S. Anirudhan, from the department of Chemistry with 114 publications. The highest-ranking
publication was ‘Current Science India’ with 25 publications was preferred by University of Kerala researchers.
Mulimani, Renuka S. ,and Hadagali, Gururaj S.,(2018) [4] published a paper entitled Research Productivity of Indian
Institute of Toxicology Research (IITR): AScientometric Analysis. This study focus on national & international
collaboration profile, Degree of Collaboration, most productive authors, most preferred journals, citation impact of
the publications. The study reveals that the scientists from the IITR preferred to publish their articles in foreign
journals rather than in Indian journals. The study indicates the overall predominance of domestic collaboration
activity rather than International collaborative activity. The most productive author Alok Dhawan topped the list
with 61 (8.36%) of the total research output.

Batcha, Sadik M., (2018) [5] has tried to analyze the development example of the growth of literature, citation, and
coordinated effort of different nations distributed in the main six Universities of Tamil Nadu distributed on Web of
Science. The study considers data published between 2000-2017. Studies have shown that the growth of literature is
inconsistent. The scientific impact of the six universities is linked to science and more than four-fifths of the literature
has been cited internationally. Research collaboration with other nations varies among universities. In some of the
decided universities, Spectroscopy, Toxicology, and Environmental science, Ecology had been diagnosed as the
essential research regions.
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H. Anil Kumar, Mallikarjun Dora, and Asha Desai (2015) [6] studied A Bibliometrics Profile of Gujarat University,
based on the data collected from the Scopus for 10 years from 2004 to 2013. Revealed that the impact of studies is an
important criterion in the evaluation of any research and counting the citations is one of the critical and not unusual
criteria used in calculating the impact of studies.

Vellaichamy,A., and Jeyshankar,R.,(2015) [7] observed the productivity of Pondicherry University based on the
Scopus database. The study shows that the majority of the researchers preferred to publish their research papers
collaboratively. Physics and Astronomy have published a maximum number of papers rather than other subjects.
The most prolific author is S.A. Abbasi with 132 publications. Thirumagal, A., (2012) [8] evaluated the research
output of Manonmaniam Sundaranar University as reflected in Web of Science. The study shows the yearly output
of research products, types of articles, and institutional collaboration of authors focused on publishing trends,
affiliated institutions of authors, countries of contributing authors, and individual authors' research. Sharma, Rakesh
Mani,(2009) [9] studied the Research publication trend among scientists of Central Potato Research Institute: A
bibliometric study based on the data collected by scanning of annual reports of CPRI and Journal of the Indian
Potato Association for 17 years. The study revealed that scientists of the Central Potato Research Institute (CPRI)
published their research work mostly collaboratively.

OBJECTIVES OF THE STUDY

The main objective is to analyze the research results of Calcutta University from 2002 to 2021 with the help of

Scientometrics indicators.

= To study the pattern of co-authorship and the pattern of domestic as well as an international collaboration of
Calcutta University.

= To prepare a ranked list of most-cited journals preferred by Calcutta University researchers.

= To test the applicability of Bradford’s Law of scattering.

= To measure subject specialization index and relative priority index of subject-wise and sub-subject publication of
Calcutta University with the Nations publication.

RESEARCH METHODOLOGY

Scientific publications are the greatest way to assess an individual scientist's contributions or the evolution of a
discipline. The goal of the research is to determine the rate of growth and development of scientific output in the
field of Calcutta University. Web of Science was used to obtain bibliographic data for Calcutta University research
articles for the study for the period of the last 20 years i.e., 20002 to 2021.In the WoS core collection, found a total of
10856 records as a result of the search query [Affiliation = (“University of Calcutta’”) Timespan = 2002-01-01 to 2021-
06-03, Indexes = SCI, SSCI, and A&HCI. Records of the type article, book review, review, meeting abstract,
proceedings paper, editorial material, letter, and so on are included in the data collection. The downloaded records
were loaded into Bib excel for the purpose of analysis. The data was also tabulated in MS Excel and tested using
scientometric indicators.

DATA ANALYSIS
Co-Authorship Index

This CAI is calculated using the formula 1. The co-authorship index was developed by Schubert and Braun in 1986
and it is calculated by dividing the number of publications by single, two, multi, and mega-authored articles for
different countries. The number of publications corresponds to the average within a Co-authorship pattern when
CAI = 100. CAI > 100 indicates that the CAI is higher than the average, while CAI = 100 indicates that the CAI is
lower than the average.
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Table 1 shows the year-wise Co-Authorship Index of C.U publications obtained from Web of Science between 2002
and 2021 shown in table 2. According to the number of authors, the articles have been classified into four categories.
Such as single, two, three, and more than three authors. In single author, the CAI value has decreased from 148.55 in
the year 2002 to 75.63 in the year 2021, except for some years. In two authors, the CAI value has decreased from
175.28 to 81.08 during the period of the study. In the case of three authors, the CAI value has below average. On the
other hand, the CAI value has increased from 70.45 to 112.17 in more than three authors’ patterns. The highest CAI
value was found in the two author’s patterns.

Domestic and International Collaboration

Table 2 indicates the number of collaborative articles produced by academic organizations, research institutes,
industrial organizations, and government organizations, indicating that academic organizations have produced the
majority of the collaborations. Out of 10856 articles produced by CU, 9115 and 1741 articles were found from
domestic and international collaboration. The value of DCI=100 indicates that a country's collaborative effort
corresponds to0 world average. DCI >100 reflects paper collaboration higher than the world average and DCI<100
reflects paper collaboration less than the world average. It is seen above in the table, both Domestic and International
collaboration has increased and decreased. Domestic Collaboration, from 2002 to 2009 and 2011 to 2015 was much
higher than the world average indicating a good DCI. On the other hand 2010 and 2016 to 2021 had good
International collaboration as reflected by the values of ICI.

Most Preferred Journals

Table 3 shows the top fifty journals of the University of Calcutta. After examining the information it is observed that
around 143871 citations were scattered in 2367journals.Journal of Autophagy is the most-cited journal accounting for
3789 of the total journal citations with a 2 h-index followed by Inorganic Chemistry, next with 3416 citations, 40 h-
index. Journal Polyhedron with 2802 citations, RSC Advances with 2771 citations and Carbohydrate Polymers with
2028citations, Tetrahedron Letterswith1992 citations, and 25 h-index and Dalton Transactions with 1938 citations. It
is determined that these seven top-ranked journals cover about 13.02% of the entire citations, which may be termed
as core journals of Calcutta University preferred by authors.

Bradford Law of Scattering

The number of journals in each Bradford zone can be calculated from the multiplier constant K which is called the
Bradford constant using the formulation of Egghe.

Where y is Euler's number having a value 0.57772

Vi Is the number of citations of rank one journal = 3789

p is Bradford group or number of zones, i.e. p=3

k= (2.719°5772x3789) /,
k= (1.78x3789)
k=18.89

Using k we can calculate different Bradford groups. The nucleus zone r0 can be defined as:

_T(k—-1)

SR
Where, T represents the total number of journals in this study for Calcutta University i.e. 2367

_ 2367(18.89 — 1)
To =7 (18.893 1)
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4234563
To = 673956

r, = 6.28

Different Bradford zone can be obtained using the value of k and 70
The k value is found out to be 18.89 and r0 = 6.28

Nucleus zone r0 =70 x 1=6.28

First zone r1 =r0 x k = 6.28 x 18.89=118.63

Second zone 72 =70 x k2= 6.28 x 18.892 =2240.91

It is in the ratio of 7:119:2241

Bradsford Law of Scattering of Literature

It is observed from Table 4 that there are seven journals in the nuclear zone and these are the most productive journal
of University of Calcutta articles published in the Web of Science database with sharing 13.02% (18736) of total cited
journals. Autophagy, Inorganic Chemistry, Polyhedron, RSC Advances, CARBOHYD POLYM, TETRAHEDRON
LETT, and DALTON These are the journals that belong to the nuclear zone of the Bradford law. The next zone is
represented by 119 journals sharing 40.90% (58848) of the total cited journals and the last zone is represented by 2241
journals which share 46.07% (66287) of the total cited journals.

Subject Specialization Index

This SSI01 js calculated using the formula 2.

SSI= (Xa/Xe)/ (YarYy

Where,

Xa= number of articles published by group X in discipline ot

Xt=Total Number of articles published by reference group X

Ya= number of articles published by group Y in discipline o

Yt=Total Number of articles published by reference group Y

In this method, if the value of SI is higher than 1, it indicates that the Country makes a specialty in that particular
subject discipline.SI refers to a country that is less than one where discipline is not special. If it is equal to one, then
that country shows a neutral situation which means no relative specialization in that particular discipline. In this
research, these indicators were used in a double group. One is a publication of Calcutta University which is
considered ‘X" and the publication of India is considered ‘Y’. In the second group publication of India is considered
as ‘X’ and in the same discipline publication of World is considered as “Y’. ‘a’ concludes disciplines such as
Chemistry, Physics, Biology, and Engineering. Table 5 shows the study compares the research productivity of
Calcutta University with the research productivity of four major disciplines in India, namely, Chemistry, Physics,
Biology, and Engineering. The study also compares India's research productivity with world productivity.

The highest specialization index value of Calcutta University found in biology is 2.050. This means that biology is the
highest research-producing department where research efforts are related to research in India. But compared to the
world, India does not represent itself in biological research because it has only 0.546 SI value. In this regard, India
has to take a lot of effort to increase productivity. Calcutta University has a SI value of 1.337 in Physics subjects,
which is more than 1. This indicates that CU has been in line with its research efforts in India. Research on Physics at
the national level is consistent with the world because the SSI value is above 1.
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Table 5 shows that chemistry and Engineering have values of 0.766 and 0.699 specialization indices, respectively,
which are less than 1. This means that the research efforts undertaken by Calcutta University in chemistry and
Engineering are not as specialized as the research efforts in the country. The university has to work hard to increase
productivity in these branches. Research on Chemistry in India is consistent with the world but Engineering does not
represent itself compared to the world. The subject Specialization index speaks about the general development of
research in a particular area. A particular area in the Sub-subject matter of research will be considered in the Priority
index in Sub-subject. This index helps to realize the strong and weak portions of a particular subject of research.

Distribution of Relative Priority Index found in chemistry sub-subjects
This RPI is calculated using formula 3.

RPI= (Nij/Nio)/ (Noj/Noo) X 100

Where,

“Nij = the number of publications of the country ‘i’ is subfield j
Nio = the number of publications of the country ‘i’ is in all subfields

Noj = the number of publications of all countries (viz., the total world output) is subfield j

Noo = the number of publications of all countries is in all subfields.”

If the value of RPI =100 indicates that the priority subfield of a given study is exactly consistent with the average of
all countries. If RPI > 100 it indicates higher than average priority and RPI < 100 indicates lower than average
priority. No country can have high or low priority in all subfields. In this study, the priority index of sub-subjects
was studied at the University and National levels. Calcutta University has adopted the most productive subjects for
the study of sub-disciplines of Chemistry, Physics, Biology, and Engineering.

Table 6 shows that Calcutta University has the highest research efforts in ‘Inorganic Chemistry’ as its priority index
value is 170.135. Followed by 'Medical Chemistry' RPI value of 133.698, ' Physical Chemistry' RPI value of 131.651,
Chemistry Applied' RPI value of 118.653, and' Organic Chemistry' RPI value of 109.840 and it is more than 100. This
means that Calcutta University has made reasonable efforts to align the research productivity of India in these sub-
disciplines. But there is some sub-subject of chemistry in which the RPI value has less than 100 and the University
has to improve in this sub-subject of chemistry. Table 6 also represents that India has precise research productivity in
‘Analytical Chemistry’ as its RPI value is 128.886, which is more than 100. This indicates that CU has been in line
with its sub-subject research efforts in India. Conflicting data is comparing India with the Relative priority index of
Calcutta University, the sub-subject of Calcutta University “Medical Chemistry’ does not match the productivity of
the nation with its research productivity. Similarly, the relative priority index of ‘Analytical Chemistry’ at the
university level is low; at the same time, the same sub-subject has India's highest priority index.

Distribution of Relative Priority Index found in Physics sub-subjects

Table 6 shows the relative priority index values in the sub-subjects of Physics. According to the data, Calcutta
University has got the highest priority index in ‘Astronomy and Astrophysics (586.455). This means that Calcutta
University is one of the most productive universities in India. Similarly, “Nanoscienceand Nanotechnology is an
outstanding subject where Calcutta University has an awesome relative priority index value of 506.703. There is
some sub-subject of Physics found in this study Polymer Science (59.303), Physics Multidisciplinary (6.822),
Thermodynamics (36.893), Plasma Physics (88.719), Physics Particles Fields (81.733) in which the value of the relative
priority index is less than 100 and the Calcutta University has to make sufficient research efforts to align it with the
efforts of the country.

Table 6 also reveals that India has the highest relative priority index in ‘Nanoscience and Nanotechnology’ with
anRPI value of 161.459. This means that India is one of the leading research effective countries in the world in this
‘Nanoscience and Nanotechnology’. There is some conflicting data shown in the table that University productivity
with India’s productivity does not match according to the table. While some sub-subject of Physics is a high RPI
value in University, similarly the same sub-subject has India’s low RPI value.
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Distribution of Relative Priority Index found in Biology sub-subjects

According to the data shown in Table 8, Calcutta University has the highest relative priority index in ‘Marine &
Freshwater Biology’ (2171.296) and the lowest in ‘Developmental Biology’(6.226).The relative priority index of
research efforts of the Calcutta University in “‘Mathematical & Computational Biology (1250.024), 'Biotechnology &
Applied Microbiology (953.671), 'Biochemistry & Molecular Biology(383.137), ‘Biophysics’'(360.122), and ‘Plant
Sciences’ (173.566) is more than 100. This means that the University's efforts in these sub-disciplines are consistent
with India's productive efforts in the same sub-disciplines. However, Calcutta University needs to focus its efforts on
other sub-disciplines like Immunology, Zoology, Reproductive Biology because this sub-subject has an RPI value of
less than 100.Table 8 also reveals that India has the highest relative priority index value in Zoology (243.112) and the
lowest in Evolutionary Biology (55.242).

Distribution of Relative Priority Index found in engineering sub-subjects

According to the data shown in Table 9, Calcutta University has the highest relative priority index in ‘Food Science
Technology” (163.868) and the lowest in ‘Metallurgy & Metallurgical Engineering (19.800) in the sub-subject of
engineering. The relative priority index of research efforts of Calcutta University in ‘Environmental Science'
(139.859), 'Chemical Engineering (119.419), 'Nuclear engineering’ (114.759), and “Electrical Engineering’ (105.338) is
more than 100. This means that the University's efforts in these sub-disciplines are consistent with India's productive
efforts in the same sub-disciplines of engineering. However, Calcutta University needs to focus its efforts on other
sub-disciplines like Materials Science, Engineering Multidisciplinary, Instruments Instrumentation, and
Metallurgy& Metallurgical Engineering because this sub-subject has an RPI value of less than 100. Table 9 also
reveals that India has the highest relative priority index value in Metallurgy & Metallurgical Engineering (232.056)
and the lowest in Environmental Science (66.293).

FINDING AND CONCLUSION

The study evaluates the publications published by Calcutta University. It published 10856 documents from 2002 to
2021. It is found from the study that the highest CAI value was found in the two author’s patterns. The highest
domestic collaboration was found in 2010 with an a110.11 DCI score, and in 2020 highest international collaboration
was received with a 167.90ICI value. A total of 143871 citations were received by the Calcutta University publications
and Autophagy is the most-cited journal accounting for 3789 of the total journal citations with a 2 h-index. The study
reveals that there are seven journals in the nuclear zone and these are the most productive journal of University of
Calcutta articles published in the Web of Science database with sharing 13.02% (18736) of total cited journals. Study
shows that chemistry and Engineering have values of 0.766 and 0.699 Subject specialization index, respectively,
which are less than 1. This means that the research efforts undertaken by Calcutta University in chemistry and
Engineering are not as specialized as the research efforts in the country. Calcutta University has the highest research
efforts in the Chemistry sub-subject ‘Inorganic Chemistry’ as its priority index value is 170.135; Physics sub-subject
‘Astronomy and Astrophysics (586.455), Biology sub-subject ‘Marine & Freshwater Biology’ (2171.296) and
Engineering sub-subject ‘Food Science Technology’ (163.868).
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Year 1 CAI 2 CAI 3 CAI >4 CAI Total
2002 15 148.55 79 175.28 42 84.35 74 70.45 210
2003 17 159.98 72 151.79 61 116.41 71 64.23 221
2004 18 152.17 61 115.53 67 114.87 100 81.27 246
2005 19 159.33 54 101.45 55 93.53 120 96.74 248
2006 14 102.16 77 125.88 69 102.11 125 87.69 285
2007 18 109.46 97 132.15 71 87.56 156 91.19 342
2008 21 118.04 101 127.18 85 96.89 163 88.08 370
2009 27 121.80 112 113.20 123 112.53 199 86.30 461
2010 30 137.12 99 101.38 121 112.16 205 90.08 455
2011 38 135.55 138 110.29 141 102.00 266 91.22 583
2012 25 82.53 140 103.54 170 113.81 295 93.62 630
2013 27 78.75 187 122.20 175 103.52 324 90.85 713
2014 38 102.50 169 102.13 179 97.92 385 99.83 771
2015 27 72.08 161 96.29 196 106.12 395 101.37 779
2016 41 108.62 143 84.88 180 96.71 421 107.22 785
2017 31 78.34 159 90.01 178 91.22 455 110.53 823
2018 26 69.41 137 81.94 167 90.41 449 115.23 779
2019 29 73.28 128 72.46 196 100.44 470 114.17 823
2020 47 103.22 149 73.31 210 93.53 541 114.21 947
2021 14 75.63 67 81.08 88 96.40 216 112.17 385
Grand 522 2330 2574 5430 - 10856
Total
C.U= University of Calcutta, CAI= Co-Authorship Index
Table No. 2 Year-wise Domestic and International Collaboration
) . Papers in
S. No. Year Paper in Domestic DCI Interr;ational ICI Total
Collaboration . Paper
Collaboration
1 2002 189 107.19 21 62.35 210
2 2003 194 104.55 27 76.18 221
3 2004 216 104.58 30 76.04 246
4 2005 226 108.54 22 55.31 248
5 2006 250 104.47 35 76.58 285
6 2007 311 108.30 31 56.52 342
7 2008 315 101.40 55 92.69 370
8 2009 407 105.15 54 73.04 461
9 2010 364 95.28 91 124.71 455
10 2011 539 110.11 44 47.06 583
11 2012 540 102.09 90 89.08 630
12 2013 622 103.90 91 79.58 713
13 2014 688 106.28 83 67.13 771
14 2015 691 105.65 88 70.44 779
15 2016 647 98.16 138 109.62 785
16 2017 647 93.63 176 133.35 823
17 2018 627 95.86 152 121.67 779
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18 2019 644 93.20 179 135.62 823
19 2020 692 87.03 255 167.90 947
20 2021 306 94.66 79 127.95 385
Total 9115 1741 10856

Table No. 3 Most preferred journals for publishing by authors of Calcutta University from 2002 to 2021

Rank Journal Name Articles Citations h-index
1 Autophagy 2 3789 2
2 Inorganic Chemistry 63 3416 40
3 Polyhedron 124 2802 31
4 RSC Advances 194 2771 28
5 Carbohydrate Polymers 54 2028 23
6 Tetrahedron Letters 69 1992 25
7 Dalton Transactions 76 1938 27
8 Inorganica Chimica Acta 87 1750 24
9 Chemical Engineering Journal 15 1515 13
10 Journal Of Hazardous Materials 11 1484 10
11 Physical Review D 90 1429 24
12 European ]ouma}l Of Inorganic 18 1357 23

Chemistry
13 Journal Of Applied Polymer Science 85 1184 18
14 International Journal Of Biological 65 1175 ”
Macromolecules
15 PLOSOne 68 1159 20
16 Physical Review E 70 1153 16
17 Journal Of Physical Chemistry B 30 1127 19
18 IEEETransactions On.Antennas And 27 858 16
Propagation
19 Journal Of Applied Physics 73 855 17
20 Chemosphere 25 827 16
21 Journal Of Ethno pharmacology 21 825 13
22 Indian Journal Of Experimental Biology 49 784 16
3 Environmental Monitoring And 36 748 17
Assessment

24 Environment International 7 740 7

25 Scientific Reports 68 736 13
26 Journal Of Colloid And Interface Science 19 723 10
07 Environmental Science And Pollution 36 718 16

Research
28 Ceramics International 35 698 16
29 Ieee Antennas And Wireless Propagation 08 697 13
Letters

30 Marine Pollution Bulletin 28 695 16
31 Crystengcomm 27 673 15
32 New Journal Of Chemistry 73 660 15
33 Food Chemistry 11 650 8

34 Physical Chemistry Chemical Physics 43 646 14
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35 Life Sciences 14 645 8
36 Ieee Transactions On Electron Devices 30 641 14
37 Physical Review C 47 599 15
38 Physical Review A 50 586 14
39 Journal Of Molecular Structure 53 581 15
40 Food And Chemical Toxicology 24 566 15
41 IEEE Transactions On Instrumentation 25 563 1
And Measurement
42 Crystal Growth & Design 19 522 13
Nanomedicine-Nanotechnology Biolo
43 And Medicine » ® 10 o19 ?
44 Journal Of Physical Chemistry A 31 514 13
45 Journal Of Physical Chemistry C 22 501 12
46 Journal Of Photochemishy And 38 497 13
Photobiology A-Chemistry
47 Persoonia 50 477 13
48 Ecotoxicology And Environmental Safety 4 472 4
49 Spectrochimica Acta Part A-Molecular 29 471 15
And Bimolecular Spectroscopy
50 Progress In Materials Science 3 469 3
Table No. 4 Bradsford Law of Scattering of Literature
Zone 1st 2nd 3rd Total
Citations 18736 (13.02%) 58848 (40.90%) 66287 (46.07%) 143871
Journals 7 119 2241 2367
Table No. 5 Subject Specialization index of four main subjects for Calcutta University
) ) No. of the paper published (2002-2021)
Name of the main subject - -
CU India SI of CU World SI of India

Chemistry 2693 266612 0.766 4340073 1.250

Physics 3291 186659 1.337 3265645 1.163

Biology 2337 86422 2.050 3220669 0.546

Engineering 2794 302951 0.699 6315692 0.976

Total 11115 842644 17142079

Note: The total number of CU publications in this table has increased because some research papers cover

multiple topics.

Table No. 6 Distribution of Relative Priority Index found in chemistry sub-subjects

Name of sub-subject in No. of the paper published (2002-2021)
Chemistry CU India PI of CU World PI of India
Chemistry 448 83662 53.014 1153787 118.037
Multidisciplinary
Inorganic Chemistry 205 11929 170.135 173852 111.697
Organic Chemistry 428 38577 109.840 560475 112.044
Physical Chemistry 774 58205 131.651 886475 106.884
Analytical Chemistry 110 16388 66.452 206984 128.886
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Chemistry Applied 420 35044 118.653 707056 80.682
Medical Chemistry 308 22807 133.698 651444 56.991
Total 2693 266612 - 4340073 -
Table No. 7 Distribution of Relative Priority Index found in Physics sub-subjects
Name of sub-subject in Physics No. of the paper published (2002-2021)
CU India PI of CU World PI of India
Physics Applied 816 40766 113.531 788810 90.416
Astronomy and Astrophysics 286 2766 586.455 54256 89.192
Polymer Science 357 34144 59.303 597015 100.057
Physics Multidisciplinary 53 44066 6.822 683229 112.839
Crystallography 213 4421 273.263 71436 108.274
Nano science and Nanotechnology 341 3817 506.703 41360 161.459
Thermodynamics 38 5842 36.893 95792 106.697
Nuclear Physics 500 23603 120.150 318593 129.614
Optics 428 10437 232.589 328688 55.554
Plasma Physics 171 10932 88.719 192627 99.289
Physics Atomic Molecular 17 938 102.794 11521 142.440
Chemical
Physics Particles Fields 71 4927 81.733 82318 104.715
Total 3291 186659 - 3265645 -
Table No. 8 Distribution of Relative Priority Index found in Biology sub-subjects
Name of sub-subject in Biology No..of the paper published (2002-2021) .
CU India PI of CU World PI of India
Biochemistry & Molecular Biology 721 6959 383.137 285554 90.820
Biotechnology & Applied 237 919 953.671 16016 213.837
Microbiology
Microbiology 123 16357 27.808 294564 206.941
Immunology 141 5306 98.269 335705 58.902
Marine & Freshwater Biology 128 218 2171.296 13823 58.773
Biophysics 227 2331 360.122 40988 211.937
Cell Biology 184 31367 21.693 1395541 83.763
Plant Sciences 366 7798 173.566 171118 169.828
Mathematical & Computational 96 284 1250.024 11875 89.126
Biology
Evolutionary Biology 15 2670 20.775 180120 55.242
Developmental Biology 11 6534 6.226 297746 81.781
Zoology 50 2583 71.583 39595 243.112
Reproductive Biology 38 3096 45.389 138024 83.593
Total 2337 86422 - 3220669 -
Table No. 9 Distribution of Relative Priority Index found in Engineering sub-subjects
Name of sub-subject in No. of the paper published (2002-2021)
Engineering cu India | PIofCU World PI of India
Materials Science 811 90632 97.025 1854181 101.901
Electrical Engineering 657 67628 105.338 1181330 119.345
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Environmental Science 256 19847 139.859 624127 66.293
Instruments Instrumentation 9 4649 20.991 55720 173.939
Chemical Engineering 444 40314 119.419 836254 100.500
Food Science Technology 166 10984 163.868 205343 111.514
Nuclear engineering 128 12094 114.759 215831 116.817
Metallurgy & Metallurgical 29 15881 19.800 142670 232.056
Engineering
Engineering Multidisciplinary 294 40922 77.900 1200236 71.079
Total 2794 302951 - 6315692 -
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ABSTRACT

Corona virus has infected millions of individuals throughout the world, and the number of sick persons
continues to rise. Humans get the virus through direct, indirect, or close contact with infected
individuals. This proposed work introduces a new feature, an intelligent community distance system,
that allows people to maintain community distances among others in both indoor and outdoor locations,
therefore avoiding COVID-19 exposure and delaying its spread both locally and internationally. The
proposed research aims to monitor an IoT-based portable monitoring device that is designed to measure
COVID-19 signals. Furthermore, by monitoring real-time GPS data, the device immediately alerts
medical authorities concerned about any confinement violations of patients who may be infected. Also,
find out what new tool will be beneficial for tracking and predicting COVID-19 collections. To aid in the
analysis of COVID-19, the solution incorporates a mobile system coupled with a portable device that is
equipped with clever IoT capabilities (complex data analysis and intelligent data detection) incorporated
inside the system. A comparison of several machine learning classifier algorithms such as SVM, Random
Forest, KNN, and Decision Tree is presented as the best model for making predictions and determining
accuracy. We observed that KNN performs better, with a 95 percent accuracy rate. COVID-19 will be
utilized to avoid the transmission of illness in future global health concerns using an automatic social
distance monitoring and contact tracking system.

Keywords: Corona virus, COVID-19, community distance system, social distance
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INTRODUCTION

COVID-19 is an extremely severe infectious virus that causes a highly contagious respiratory disease (SARS-CoV-2).
SARS-CoV-2 is a virus that targets the respiratory system and causes symptoms including poisoning, fever, nausea,
and shortness of breath. Many nations have used Lockdown to avoid the pandemic, in which the government forces
inhabitants to stay at home during this vital period. Community health services, such as the Centers for Disease
Control and Prevention (CDC), have to make it clear that avoiding close contact with other individuals is the most
efficient strategy to prevent the transmission of Covid-19. To keep the turns to the Covid-19 outbreak flat, the earth's
population are used to rigorous activity. During incarceration, community activities, team activities, and
congregational activities such as travel, meetings, gatherings, workshops, and prayers were prohibited. People are
encouraged to coordinate and conduct events as much as possible via phone and email to avoid personal interaction.
In order to keep the virus from spreading, individuals are being advised to practice good hygiene, such as hand
washing regularly, wearing a mask, and avoiding close contact with ill persons. There is, however, a distinction
between knowing what to do to decrease viral spread and actually doing it [1].Using public broadcasts among
persons at least one metre away is one well-known method of preventing the spread of Covid-19. The corona virus is
spread from person to person by minute droplets from the nose and mouth, according to WHO. To put it another
way, social dispersal is the greatest strategy for minimizing physical contact with probable corona virus carriers by
keeping at least a metre between individuals.Covid-19 antiretroviral measures are supported by the planned work. It
offers a way to locate individuals in public locations such as retail malls, banks, markets, temples, mosques, public
transportation, and government offices [2]. In order to reduce the danger of disease transmission inside congested
indoor environments, monitoring and support of social isolation has become more necessary [3].

In public locations, social measures such as contrasting signs on the chairs deter individuals from sitting close to one
other (Fig.1). In modern times, the greatest form of prevention is social isolation and wearing a face mask. The World
Health Organization (WHO) standards give a full examination of external activities that must be rigorously adhered
to: WHO guidelines for follow-up: (1) Prior to exposure, the face mask or cover must be worn. (2) When leaving a
private location, a person must maintain a public distance throughout his or her time in public settings. As a result,
there is no lasting treatment in the absence of medical assistance. Few initiatives are being done throughout the
world to employ IOT data as a preventive or predictive strategy against Covid-19, or as models in epidemiology.
With the use of a food security camera that can analyze live or offline to detect social divisions and face mask
covering in the official, public, or public area, a vision tool for controlling social distance and face mask at work has
been developed. will aid in the monitoring of health policy The Practicing Health regimen helps people live longer
and reduce rashes [5].

The COVID-19 outbreak has wreaked havoc on human mobility patterns as well as social behavior connected to
everyday mobility. In order to conduct corrective actions at this time, it is necessary to understand illness
dissemination patterns and mechanisms among neighbors. Countries throughout the globe are pursuing
developments in mobile technology and the Internet of Things (IoT) to help maintain track of common connections
to track persons close to identified COVID-19 patients to improve the efficacy of social media tracking. Even once
vaccine therapy becomes available in 2021, the COVID-19 management plan will continue to look to the future in
terms of digital communication, which is an important aspect of the response, and the adoption of preventative
measures like social isolation and masks. In-depth information of the applicability of the various technologies, as
well as the usability, privacy, and trade-offs of ethical principles involved, after several months of usage of digital
contact monitoring technology. Due to recent developing data on worldwide information for the distribution of
digital contact tracking technology, we give a full study of digital communication tracking solutions in terms of their
processes and technologies in this proposal. Data collecting and interpretation should be established in contact
tracking apps. Figure 2 shows contact tracing zones in public spaces.

Related work
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Sengupta et al [6] argue that a plan to respond to environmental outbreaks should be developed to aid in the tracking
and tracking of safety-related problems in industrial and community settings. Controlling infectious diseases and
their spread necessitates comprehensive communication. To track human activity, the framework will incorporate
video feeds from surveillance cameras and IoT edge devices located in industrial or public spaces. The architecture
suggested here is a hybrid method to integrating feeds from current cameras and IoT devices with cloud-based
computer-based edges. S. Srinivasan et al provide a comprehensive and successful solution based on the binary
category for detecting a person, detecting a breach of social distance, and detecting a face-to-face mask separation
utilising object identification, integration, and Convolution Neural Network (CNN). In this scenario, video databases
were monitored using YOLOV3, a local collection based on congestion audio applications (DBSCAN), Dual Shot Face
Detector (DSFD), and MobileNetV2 based Binary classifier. They did this through comparative study on various
facial expressions and face mask classification methods. Finally, a strategy for labelling video databases is proposed.
Video data is utilised for system testing and to compensate for public data shortages. System performance is
accurately assessed, Fl score as and predictive timing, which should be low enough to be applied in a practical way

(7]

A Khanfor et al. [8] provide a functional framework for improving pedestrian safety while roaming the real-world
map of the smart city using the notion of Social IoT (SIoT). The goal is to limit the danger of infection in highly
populated places where social distance may be an issue. While analysing the movement of other devices, the
proposed walkway proposes a pedestrian path in real time. First, IoT devices were divided into communities based
on two SIoT connections that took into consideration device locations as well as friendship norms among their
owners. As a result, the weights on the city map roadways represented their safety requirements. After that, they
employ the Dijkstra algorithm, which is a navigation algorithm, to propose the safest path to go. The potential to
achieve a trade between the two most secure and quicker routes depending on pedestrian preferences was
demonstrated using imitation effects in a real-world IoT data collection. This research [9] proposes a signal
processing architecture that enables for combined topic movement analysis and automated temperature testing. The
system includes infrared sensors that use temperature data to track subject mobility and health. Existing IoT wireless
devices placed according to different structures link the sensors to the network. The goal of the programme is to link
the local action of the headers by tracking their equal distance and route of arrival, as well as the remarkable finding
of body temperature in individuals near the IR sensors. This article examines acceptable practises as well as proper
application implementation employing field standards, with a focus on Bayesian approaches. For privacy neutrality,
the suggested framework may be used to both public and private health-care services, as well as intelligent living
and shared space circumstances.

W. Lv and colleagues propose chain, an expanded and illegal blockchain protocol. 1) By integrating the anonymous
evidence-based protocol with the key security mechanism, the SRC protocol's SRC secrecy and the accompanying
block structure are enhanced. As a result, there is no longer any link between personal identify and on-chain location
data. The on-chain property owner may still claim ownership at that moment without releasing the secret key to
anybody else. 2) Proposed a field-based practise of incentives to encourage IoT witnesses to promote the monitoring
industry's oversight. The suggested communication tracking and location verification technique works effectively in
the actual world, according to several results. To assure the availability of monitoring of digital communications in
the actual world, the suggested contract tracking protocol's power consumption, time delay for each procedure, and
BLE performance have been studied [10].

S. Arun Kumar et al. present a preventative method in this study, proposing the notion of a smart wrist band with a
heat sensor and IoT technology. Blood pressure measures are also taken from time to time with the use of a blood
pressure sensor. As a result, once the temperature or blood pressure are determined to be abnormal, this gadget
helps to generate an alarm. With the use of IoT technology, faster information is transmitted on to the basic level user
and second level relatives. As a result, by monitoring and notifying victims, this joint and active wrist band plays a
critical role in saving lives.Because bacterial diseases are linked to a rise in body temperature, our device will be
extremely useful in detecting them early. Traditional measurement methods frequently need human participation
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and are not of combined size. These issues are addressed in this architecture, which involves minimum management
and sensor configuration for temperature and blood pressure monitoring, data processing, and storage [11]. The goal
of this article, by D. Chloros et al [12], is to investigate the developmental obstacles and potential for apps that track
transmission, as well as how IoT systems might be used to record symptoms. The benefits and necessity for these
apps' development will be highlighted by evaluating their potential. The Fluspot application was created specifically
for this investigation. By raising public awareness and providing timely information, Fluspot hopes to help reduce
the spread of infections this season. Fluspot uses a wearable IoT device to closely monitor flu flows and collect user
inputs for viral propagation to the site. This anonymised and aggregated data is shown on a map to provide a more
accurate picture of the situation in each location. Another major element is that the artefact's ability to monitor
wearable indications is critical for users in their daily lives. The work by A. Waheed et al. [13] examines a range of
technologies utilised in a variety of situations, including social isolation and prevention, isolation and isolation,
COVID detection and assessment, therapy and patient care, and hospital administration. This study discusses
transparent planning, technical techniques, and digital procedures, as well as the most up-to-date intelligent
technologies in a range of disciplines that can aid in overcoming coronavirus intensity. IoT, Al, and machine learning
play a significant role in the fight against COVID-19. Al has made a substantial contribution to the resource
management pandemic, public awareness, security management, and supporting professionals in implementing
stringent standards.

In the COVID-19 era, V. Shubina et al tracking of wearable contact is garnering increasing focus in order to
successfully prevent sickness. As a result, identifying viable technologies for tracking wireless communication and
their wearability is critical. Existing contact monitoring app trading necessitates a detailed examination of technical
skills such as accuracy, power consumption, availability, error sources when dealing with wireless channels, privacy
concerns, and hurdles to larger apparel market access. We find, based on considerable literature study, that
demarcated buildings, when compared to intermediate techniques, provide a superior location to trade in terms of
accuracy and user willingness to utilise them, taking privacy issues into account. This study gives a brief summary of
the technological options available for human monitoring services, describes fundamental concepts that influence the
efficiency of digital communication tracking, and discusses the effects of wear on coping with viral infection
transmission [14]. T. Luo et al. [15] provide a model for infectious, contagious, infectious, asymptomatic disease,
Diagnosis, and Death (SEINRHD). The model was created using epidemiological data from COVID-19 in China and
the estimation of social network heterogeneity. The original Wuhan public epidemic was recreated and updated with
accurate data. We utilised this model to look into strategies to manage the outbreak in instances when three-
dimensional signals were not apparent. On the basis of effective replication rates, the occurrence of exceptionally
high infections, and the kind and structure of transmission, the impact of undetected cases on the propagation of the
epidemic was estimated. Asymptomatic patients can be managed to assist the infection curve shorten. When
compared to asymptomatic and non-symptomatic tracking, tracking 75% of non-symptomatic patients results in a
total reduction of 32.5 percent in new cases. During the outbreak, emphasis should be placed on illness control and
prevention in families.

Proposed Method

System Overviem

The following sub-systems make up the proposed system: 1) An Arduino Uno-based temperature measuring device
2) IoT system that measures the Arduino board via social distancing 3) on the server 4) A security guard smartphone
application. To begin, everyone attempting to enter the residence must pass an unmodified temperature check. We're
utilising an Arduino Uno with an infrared thermometer (e.g, MLX906148) or a hot camera sensor for this
(AMGS88339 for example). It also employs the ESP8266 Wi-Fi module for MQTT protocol connection with Edge
servers. If that person's body temperature is anomalous, the door is locked, and a MQTT message is delivered to the
server, providing both the temperature and the location where it was recorded. This message is received by the
server, which then transmits it and carries on. with a security guard's smartphone app, so they can arrive and make
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sure the individual isn't attempting to enter a work zone. In specific regions, Arduino board devices verify whether
public distances are being utilised properly or not. Similarly, when public distances do not operate well in particular
rooms, a MQTT message will be sent to alert security personnel. Message processing, event logging, reflection, and
message transmission are accomplished on the server side using the MQTT broker and the triple semantic store.
Edge servers receive communications, do semantic annotations, and make assumptions to choose the appropriate
security guard to notify. Security guards utilise a basic Android mobile app that receives MQTT messages from the
server and visualises data about the position. Figure 3 depicts social distancing with a smart device for Covid-19,
with the goal of ensuring that COVID-19 safety rules are followed appropriately indoors. The proposed calculation
will provide a satisfactory result for physical separation using an ultrasonic sensor. The following is the pseudo-code
for the suggested calculation:

IR Sensor

There are two sorts of temperature measurement tools: touch and non-touch. Thermocouples, heat-resistant heat
exchangers (RTDs), thermistors, and semiconductor temperature sensors are examples of infrared temperature
sensors used in communication equipment. Because contact lenses monitor temperature, they require physical
contact with the item being measured to bring the sensor body up to temperature. When a relatively big sensor
meets a tiny object and functions as a heat sink, the temperature of the object may be altered. Figure 5: Infrared
sensor

Ultrasonic Sensor

Ultrasonic sensors use ultrasonic waves to measure distance. The sensor head sends out an ultrasonic wave that is
reflected back to it from the direction. Ultrasonic sensors use the time between output and reception to calculate the
distance to the target. The ultrasonic sensor can identify items that are far away from the robot. The ultrasonic
sensor, unlike the touch sensor, is not affected by physical contact. The range gives you plenty of room to react.For
distances of 10 inches or more, an ultrasonic sensor is often utilised, whereas for shorter distances, a light sensor is
typically employed. Ultrasonic sensors detect moving things and measure each object's relative location and
movement. The vertical movement of each ultrasonic sensor is measured using a measurement of the measurement
range, and the movement in the measuring area is measured using a modified distance data conversion. Figure 6
depicts an ultrasonic sensor.

Social Distancing Algorithm

This is the second step of our framework proposal. The suggested social distance monitoring algorithm serves two
purposes. Function 1 aids in the identification of things in the picture. It employs a detection approach to offer
human positions as aggregate values like XA (left), YA (top), XB (right), and YB (bottom) (bottom).

X=Xa+Xs)/2 ()
Y =(Ya+Yn/2

where XA, YA, XB, and YB are the left, top, right, and bottom compound numbers of an object. Coin or centroid
values are X and Y. These parameters are also passed on to the next function, which calculates social distance. The
distance between the two items is calculated using the Euclidean distance, which indicates their closeness, as
indicated in Eq. 3. When comparing this distance vector to the previously indicated threshold value, the choice was
taken. If the Euclidean range is less than a specific threshold, it is thought that the two elements did not adhere to the
conditions of social reduction or did not generate enough space between them.

D=,/X2—XD2+ (Y2-v12 (3)
Where (X1, X2) and (Y1, Y2) are Centroid values of two objects.
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Pseudocode

To distinguish between human and object in the context of physical removal.

1. Human or item in the range of ultrasonic sensors.

2. output: Notifying the client with a sound signal.

3. Uses the ULTRASONIC sensor module to detect the presence of individuals.

4.If a person or moving object is detected, measure the distance between them.

5. If the distance is less than 2 metres, activate the sound directive for that distance alone.

6. Prepare a message and caution for safe separation and disinfection if the distance is similar to 1.5 m.

7. The message will be repeated till the person does not clean. Individuals must push the reset button after
disinfection.

Algorithm: Social Distancing Measurement

Input: In: Image I containing N Number of frames of size 225x225x3
Output :D: Distance between two objects

Initialize Parameter:

Threshold =90.0,

Human_Count= 0;

Cvo={],

Levo=[],

Cen=[],

Center =[],

Function Object_Coordinates(V)

Picks = Human_Detection_Framework (VN)
For (Xa, Ya,Xs,Ys) in Pick :

Cvo =[Xa, Ya, X, Ys]

C1=((Xa+Xs)*0.5)

C2 = ((Yat+Ys)*0.5)

Cen =[C1,C2]

Center.append(Cen)

Levo.append(Cvo)

Human_Count +=1

End For
Return Human_Count, Lcvo,center,Image
End Function

Temperature Checking

Using a wireless IR sensor, the temperature checking system based on Adriano Uno detects the passenger's
temperature. One by one, the passengers pass. If the temperature of the passenger is higher than the average human
body temperature (37 °C), the Adriano Uno generates a signal to lock the door to prevent the person from entering
the building and sends a MQTT message indicating that a person with a high body temperature has been detected at
a specific location. Otherwise, the door to let the individual in is opened.

RESULT AND ANALYSIS

The IoT-based portable monitoring device is meant to measure the signals associated with COVID-19 and uses a
machine learning model to anticipate the different machine learning techniques. Machine Learning techniques to
increase the model's accuracy and impact, as well as to avoid disease transmission in future global health issues.

44899




Indian Journal of Natural Sciences w www.tnsroindia.org.in ©1JONS

Vol.13 / Issue 73 / August / 2022 International Bimonthly (Print) ISSN: 0976 — 0997
Pradeep et al.,

Figure 7 shows the various machine learning algorithms. KNN delivers the best set of performance values with a 95
percent accuracy. The performance of two persons was examined in the distant sensing test, and it is projected to
decline as the number of people inside the distance view rises. The distance monitor's performance fluctuates with
object distance from the camera, as it does with the measurement initially derived between pixels and meters. Figure
8 shows how K-Means algorithms are used to calculate social distance. It is utilized to execute two points on the folks
who have been detected. Because social distancing is tested between a minimum of two individuals, the cluster's
minimum necessary points are set to two, and the two-person distance parameter is set to two meters. If the space
between two people is very small, it is considered risky; if the distance is greater, it is considered safe. The
performance of all of the models was evaluated using criteria such as accuracy, specificity, precision,
recall/sensitivity, and F1 score, as shown in Table 1. KNN is trustworthy for monitoring IoT-based portable
monitoring device is developed to measure the signals connected with COVID-19, according to the accuracy values
of four models. With the highest F1 score of the four models, KNN emerges as the best. Although the SVM model is
relatively similar to the decision tree, it cannot be regarded a robust model because to its poor recall of 0.83.

CONCLUSION

The proposed technology is based on real-time sensors such as infrared (IR) and ultrasonic sensors for effective social
distancing and contact tracing for COVID-19 prevention. Temperature, heart rate, SpO2, and cough rate are all
measured using the wearable sensor layer. It also sends real-time patient GPS position data to medical
administrators and notifies family members to alleviate stress. During the epidemic, the app's peripheral interface is
in charge of storing, collecting, and analysing data in order to monitor and govern public life and administration.
The Android mobile app is quite helpful in informing family responders on patient status and lowering transmission
rates. The wearable gadget is totally functional in terms of receiving patient health symptoms both during and after
an illness. In order to control, monitor, and control patients who may be infected with COVID-19 in the spread of the
disease, this system was tested and verified in real time at the hospital. A wearable gadget might be used as a model,
allowing airport travellers to sit alone as they arrive and depart. This work has undergone significant investigation in
order to deliver the greatest device performance by comparing current domains. The project's new features are used
for a variety of purposes, including measuring health symptoms, tracking and monitoring a patient while detained,
storing data to predict the situation, and notifying authorities in a timely manner so that they can be properly
monitored and use the Android platform to stay informed. Respondents' family members' patient status. Our
suggested technique might potentially be utilised to avoid disease spread in the future in the case of global health
issues. Also, take use of this proposed technology, which can assist in diagnosing and treating early symptoms.
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Table 1. Classification result for four models

Models Evaluation Metrices
TP TN FP FN Accuracy | Specificity | Precision | Recall | F1Score
SVM 28 6 2 3 0.60 0.70 0.63 0.90 0.75
Random Forest 29 6 2 2 0.88 0.75 0.73 0.75 0.90
KNN 29 5 3 2 0.95 0.89 0.90 0.93 0.92
Decision tree 26 6 2 5 0.65 0.75 0.69 0.73 0.72
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ABSTRACT

In this paper, we consider the two commodity inventory system with a compliment item. This system
admits a stock-dependent arrivals from a finite source and provide a queue-dependent service facility.
during the busy period, due to some internal problems the server assumed to be interrupted. This
interruption is repaired by the server itself. In addition, the customer impatient, perishable products,
(s, Q) ordering principle and instantaneous ordering principle are also to be assumed.

Keywords: Stock dependent arrival rate, Non-stock dependent arrival rate, Two component demand
rate, Finite population, (c, C) ordering policy.

INTRODUCTION

In many real-world scenarios, it's important to remember that as the number of customers in the system grows, the
pace at which new primary calls are generated drops. This may be accomplished with the use of finite-source
technologies. The following works may demonstrate their significance to the reader ([6], [7]). Ponomarov and
Lebedev [10] Investigated finite source retrial queues whose service rate varies with queue length. Two- and three-
dimensional models describing threshold and hysteresis control strategies are considered. The major results in both
cases are explicit vector-matrix representations of stationary distributions. Sztrik et.al. Our idea is primarily inspired
by the fast food sector, in which food, such as cakes, hamburger patties, or basic pizza, may be produced ahead of
time and heated up, customised to individual customer requirements, and provided to the customer only when they
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arrive. Hanukov et. al. [5] explored a two-server service system in which idle servers develop and store preliminary
services in order to reduce arriving customers’ sojourn time and increase their arrival time. And demonstrated the
relationship between the elements in the matrix geometry rate matrix and Catalan numbers, and show that the
stability requirement stays the same as in the standard M/M/2 queue, despite the lower expected sojourn time of
customers.

Sugapriya et. al. [16] Analysed the stock-dependent Markovian demand of a retrial queueing system with a single
server and multiple server vacations. Under the (s, Q) ordering policy, the products are refilled. Furthermore, the
Matrix geometric method is combined with the Neuts-Rao truncation technique and the waiting time distribution is
also studied using the Laplace-Stieltjes transform. Jeganathan et. al. [8] Investigated a single server with queue-
dependent service rates in the stochastic queueing-inventory system. Anbazhagan, N. and Arivarignan [2]
considered two-commodity inventory system and the arrival was followed by the Poission process. The capacity of
both commodities are S; and S, and order placed S; — s units of i-th commodity for i =1 and 2. Sivakumar [12]
Analysed two-commodity with the lead time is exponential. Both commodities are considered to be substitutable in
the sense that when one commodity runs out of supply, the other is used to satisfy demand. Ozkar and Uzunoglu
Kocer [9] Examined two-commodity with two-classes of customers. More two-commodity articles are ([3], [13], [14]
and [15] ). Sivakumar [11] investigated a perishable inventory system with a finite number of homogeneous demand
sources that is subject to continuous review. S is the maximum amount of storage available. Each item’s life time is
considered to be exponential. (s, S) policy is the operational policy.

In this paper, we consider the two commodity inventory system with a compliment item. This system admits a
stock-dependent arrivals from a finite source and provide a queue-dependent service facility. during the busy
period, due to some internal problems the server assumed to be interrupted. This interruption is repaired by the
server itself. In addition, the customer impatient, perishable products, (s, Q) ordering principle and instantaneous
ordering principle are also to be assumed. This paper is organised as follows: section 2 describes the assuption of the
model. Section 3 explains the construction of the infinitesimal generator matrix and the stationary probability vector.
Some important system performance measures are computed in section 4. Numerical illustrations provided in
section 5. Finally, the conclusion is given in section 6.

DESCRIPTION OF THE MODEL

Notations
0 :  Zero matrix of an appropriate order
I Identity matrix of an appropriate order
I :  ldentity matrix of order r
e :  Column matrix containing all one so fan appropriate order
s b U=

Y " (0, otherwise
é_\ij H 1-— 61:'

1, if x=0,

HG@) {0, o};herwise
P;(t) : Number of commodity — 1 at any time.
P,(t) : Server statusatany time.

0, server is idle
Py (1) 1, server is busy
2 ' 2, server is on interruption
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P;(t) : Number of commodity — 2 at any time.

P,(t) : Number of customer in the queue at any time.

81 s (e, 0,05, a):00 = 0,05 =0,03 = 1,2,---,C, a4, = 0,1,---, N},

S5 (e, a0, a3, a):00 =1,2,C, a5 = 0,03 = 1,2, ,Cy, ¢4 = 0},

Sa (o, a9, a5, a8):00 =1,2,C,00 = 1,2,a3 = 1,2,-++,Cy, a4 = 1,2,-+- N},
S : S;US U8,

a C,(N+1)

b C,(1+ 2N)
Assumptions

This paper deals a two commodity inventory system in a finite source environment. It stores and sells the
commodity-1 of size C; and commodity-2 of size C, as the major and compliment item respectively. Although he
customer who are generated by the finite source comes to the system to buy the major product, he leaves the system
with major and compliment items at the end of the service completion. For each service completion there will be one
unit of major and minor item will be depleted in the storage place. Here, the complimentary products are used to
motivate the customers to make them as loyal customers. When server is doing their service to the customer, they
will have the interruption (breakdown) by server internal problems.

However, these problems are rectified by themselves. In such a way, the server will do the three different task as
follows: 1) server is idle, 2) server is busy and 3) server is on interruption. These tasks are not possible to do all at a
time. Suppose either there is no positive inventory or positive queue, then server becomes free. If the server is on
interruption means that it will occur only when server is busy otherwise server will not get interruption. And also
there is no one more interruption is allowed to the server. If the interruption duration comes to an end, the
interrupted service started immediately with the memory-less property. The demand occurrence times form an
output stream which is assumed to be the so called quasi-random output; that is, the probability that any particular
source generates a request for demand in any interval (¢, + dt) is 4., + o(dt) as dt - 0 where a@; = 0,1,2,--, (; if the
source is idle at time t and zero if the source is in orbit at time t, independently of the behavior of any other sources.
The arrival rate dependent on current sock level of commodity-1 not on commodity-2. Commodity-2 is just a
compliment product only. The arriving customers can join the queue if either the server is busy or on interruption,
otherwise they will get service immediately.

The service rate of a customer is assumed to be non-homogeneous. In a restaurant, one can observe that the service
provider works fast if there is a congested queue. If not like no congestion, server work in normal speed. The same
idea is applied in the model. Therefore, the intensity of the service time is y,, where a, =1,2,-:+,N. The average
service time is assumed to be exponentially distributed. Whenever the server provides service to the customer, they
must have a internal interruption in each service. So the internal interruption are self repaired one. hence the server
alone can make the remedy of the interruption. Here, the interruption occurrence is happen according to the Poisson
distribution whereas the interruption completion time is obviously exponentially distributed with the parameters 7,
and 7, respectively. Due to the three different tasks of the server, the customer in the waiting hall will get an
impatient and start leaving the system with a parameter, 13. Even though the queue-dependent service policy is
implemented to reduce the waiting time and customer loss rate, zero stock situation and server interruption tasks are
give a way to the customer to leave the system. The duration that a customer can decide to leave the system from he
entered into the waiting hall follows exponential distribution. Both commodity-1 and commodity-2 have the
perishable products.

When looking into the commodity-1, the perishability is considered except the item which is being serviced to the
customer. But commodity-2 has no such restriction. The intensity of perishing commodity-1 and commodity-2 is y;
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and y — 2 respectively. The lead time of both commodities are assumed to be exponentially distributed. Furthermore,
the commodity-1 is replenished under the (s, Q) ordering principle. The order of Q items is triggered if commodity-1
drops to reorder level s. Whereas the reorder of C;, stock of commodity-2 is replaced immediately only the number of
commodity-2 down to zero stock. This is called instantaneous ordering principle. The intensity of commodity-1 is 8
and is assumed to be exponentially distributed.

Construction of Infinitesimal Generator Matrix

Let us consider the collection of continuous time random variables, {P(t),t = 0} = {(P;(t), P,(t), P3(t), P4(t)),t = 0}.
Since the collection {P(t),t = 0} is indexed with the time, it can be easily seen that it forms a stochastic process along
with the state space S. The process {P(t),t = 0} holds the Markov property. Thus, the stochastic process is also called
continuous time Markov chain. Also, since {P(t),t = 0} has the finite dimensional state space, it is said to be an
irreducible Markov chain.

where
D1 = ‘8 X Ib
Dy ay =aza; =0
Dy=3iDy, ay =a,+1,a,=0
0 Otherwise.
D ={ﬁ11 az =az,a3 =1,2,...,C,
01 0 Otherwise.
02 0 Otherwise.
Fora; =1,

ay = ay, Ay =0
Y1 az = az, a3 = 1,2,...,C2
Ay = Uy, 0(4=0

(xz':az—l,a’z:l
Moy, @37 =0Cp a3 =1
Yal = Ay = Ay — 1, ay = 1,2, ,N

(xz':az—l,a’z:l
,Lla4 a3z = a3 — 1, asz = 2,3, ""CZ
Ay = Ay — 1, ay = 1,2, ,N

0 Otherwise.
Fora; =23,...,Cy,
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=y, a, =0
r=az, a3 = 1,2,...,C2
=y, a, =0

= A, 0(2=1,2
r=a3, Az = 1,2,...,C2
P= Ay, Uy = 1,2,...,N

=y, ap =1
,=C2‘ a3=1

r=ay—1, a4 =2,3,...,N

'=0(2—1, (X2=1
'=C2, a3=1

'=a4—1, 0(4=1

'=a2—1, 0(2=1
'=a3—1, 0(3=2,3,...,C2

'=a4—1, 0(4=1

ay’
as’
Ay

ay
as-
ay

=ap, a; = 1
az — 1, az = 2,3,...,C2
Ay — 1, Ay = 2,3, ,N

=ap, A, = 1
as — 1, as = 2,3,...,C2
a4—1, ay = 2,3,...,N

Otherwise.
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Ay = Ay, Ay = 0
(N - 0(4)10 as- asz, az = 1,2,...,C2
Ay 0(4+1, 0(4=0,1,...,N—1

Ay = Ay, Ay = 0
473 as- asz, az = 1,2,...,C2
Ay = Ay — 1, ay = 1,2,...,N

Ay = Ay, Ay = 0
asy, az =y a3 =1
Xa = Ay = Ay, Ay = 0,1,...,N

ay = Ap, Ay = 0
a3Y2 az = az — 1, az = 2,3,...,C2
Ay Ay, Ay = 0,1,...,N

_(‘5_4a4(N —ag )yt azy, + ay=a; a; =0
8oa,@unz + B) ay =as, az=1.2,..,C,
Ay = Ay, Ay = 01,..,N

0 Otherwise.

For a, = 1,2, ey Cl

ay = Ay, 0(2=0

azy: ay =az3—1, a3=23,..,0;
ay =ay, a, =0
a =ay, a, =0

azy; az =0, a3 =1

Ay = Ay, Ay =0

ay =a,, a; =1,2

(N=—a)le,—1 az=az az=12,..,6
ay=as+1, ay=12,.,,N—-1
ay =a,, a; =1,2

X _ (C(4 - 1)7’]3 as- a3, a3 = 1,2, ""CZ
“ ayp=a,—1, ay=23,...,N
a2'=a’2+1, 0.’2=1

m a3z = a3, az = 1,2, ""CZ
ay =ay, a,=12,...,,N
a’z':a’z—l, 0.’2=2

M2 a3z = a3, az = 1,2, ""CZ
ay =ay, a,=12,...,,N
ay = Ay, Ay = 1,2

asy; a3z = az — 1, asz = 2,3,, “"CZ
Ay = Ay, Ay = 1,2, ...,N
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Ay = 1, a, = 0
NA‘II az = a3z, az = 1,2,...,C2
0(4'=0£4+1, 0(4=0

KXoy = Ay =ay, a, = 1,2
azy, az =0 az=1
Ay = Ay, Ay = 1,2,..,N

_(6_40(4[\”“(11 +azy; + ay = Ay, a, = 0
8oa,aan3 + B + a1v1) ay=a3, az3=12,..,C,
Ay = Ay, Ay =
Xa1 = _(5_4114(1\’ - 0‘4)1011—1 +azy, + ay = ay, a, =1,2
Sog, a3 T H(s—a)B+ (a1 —Dnn+ az=a3, az3=12,.,6
814, + 820,12 + 80, Ha,) ay =a, a,=01,..,N
0 Otherwise.

STEADY-STATE ANALYSIS

It can be seen from the structure of Z that the homogeneous Markov Process {P(t),t = 0} on the finite state space S is
irreducible. Hence the limiting distribution

Plarazasas) = }iggPr[Pl (1) = ay, P (t) = az, P3(t) = as, Py (t) = au|P;(0), P,(0), P5(0), P, (0)],

exists.

Let
¢ = (¢(0)‘¢(1)‘ __”¢(Cm))‘

¢(i.j) = (¢(i»0)‘¢(i»1)‘¢(i,2))‘ i=012..,¢
¢(i.j) = (¢(i»j,1)‘¢(i,j,2)‘ "”¢(i,j,Cz))‘ i=0,j=0,
¢(i.j.k) = (¢(i»j»k,1)‘¢(i,j,k,2)‘ "”¢(i,j,k,N))‘ i=0,j=0k=12,,C,
¢(i.j) = (¢(i,j,1),¢(ir/r2), _",¢(ir1%Cz))' i=1,..,C,j=0,
dEI = (pWk0), i=1,..,C,j =0k=12-,C
¢(i.j) = (¢(i,j,1),¢(ir/r2), _",¢(ir1%Cz))' i=1,..,0,j =12,
PR = (pWh0) Uik l) @ik i =1,..,C,j =12,k =12,,C,
The vector of limiting probabilities ¢ satisfies
¢Z = 0 and ¢pe = 1. (3.1)

The first equation of the above yields the following set of equations
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¢(a1+1)ya1+1 + ¢(a1)Xa1 =0,a;,=01,..,0 -1,

¢(a1+1)Ya1+1 + ¢(a1)Xa1 +¢@=0Dy = 0,0, = Q, 62)
¢(a1+1)Ya1+1 + ¢(“1)Xa1 +¢@ DD =0,y =0 +1,Q0+2,..,C; - 1,

p@VX, +¢@1=DD =0,a; = C;.

The equations (except (3.2)) can be recursively solved to get

¢(i1) - ¢(Ql)Qal’ a; =0,1,..,Cy,

where
(DY X Yooy - Yo, 1 X2l a;=01,..,Q -1,
o 1, a; =0,
@ T (=)t B [(YoXg ki Vo1 -+ By a1 A5 L) DXL
(x (Yo,—iXhiqYe,mica Yo X D] ar=Q+1,..,Cy,

Substituting the values of (2, in equation (3.2) and in the normalizing condition we get

PDI=DEi) [(YoXotiYoo1 = Yeyr i X 2)DXGE,
X (Y, X, mim1 Ye,—im1 - You2Xgt1 ) 1Yo, 41 + Xg
+(—DW X Yoo - X Dyl = 0
and
¢(Q)[Zgl_:10 (DY X i Yg1 - Yo Xa)) +1
+ Zamger ((CD2Om B [(YoXgh Yooy -+ Yo - X CXEL,
X (Ycl—iXC_ll—i—l Yo, —ic1 Ya1+1Xa_11)D]e =1

Solving the above two equations, we get (@),

SYSTEM PERFORMANCE

Mean Inventory 1
E‘1 = 2511:1 a1¢(a1)

Mean Inventory 2

C C C C C.
E, = Zai:l 22114:0 a3¢(0,0,a3,a4) + Zallzl Zai:l a3¢(a1,0,a3,0) + Zallzl 252:1 Zaé:l 254:0 a3¢(a1,a2,a3,a4)

Mean Reorder of Inventory 1
C C
ETl = z:0123=1 22114=0 #k¢(s+1,1,a3,a4) + Zgzzl Za23=1 Z{L:o S¢(s+,az,a3,a4)

+ 32y (5 + Dy pCH10e0)

Mean Reorder of Inventory 2
c c
E, = 22:14:0 ary,pO0a) + Zallzl ary,d@r0has) + Zallzl Zgzz=1 Z%:l ayyy e ez

Mean Perishable Inventory 1
c C c S
Ep =24 =1 X1 ay g0z 4 Y=t Ya,-1 Yai=1 X1 (o — Dy p@reataes)
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Mean Perishable Inventory 2
c c c s
Ep, =352y Xiy=1 @3V @0 1 50 BE g azypp @00+ B T By Dl (@ — Dy gt

Mean Number of Customer in Waiting Hall

C C N
Bun =32 TN ) ay¢©@0maen) 130 32 30 9N g, glaraaie)

Mean Customer lost
c c S
By =30 SN agnyp@0eaesd) 438 32 58 SN (ay — Dpgperezaans)

Mean Time Server Interruption Occurs

C C N 1
Sy Ty TNy mplertasad)

Mean Time Server Interruption Completed

C C N 2
el oy Tehoy Th, oy mpgp@rdesad)

Optimum Total Cost

OTC = chy X Ey + chy X E; + ¢s1 X E, +¢s; XE,, + ¢, XE, +¢,, XE, +¢, XE,, + ¢ XEgy,
where,

ch; : Holding cost of commodity — 1 per unit

ch, : Holding cost of commodity — 2 per unit

cr;y :  Setup cost of commodity — 1 per order

cr, :  Setup cost of commodity — 2 per order

cp1 :  Deterioratingcost of commodity — 1 per unit
cp, :  Deterioratingcost of commodity — 2 per unit
cw :  Waitingcost per customer

cl : Lostcostper customer.

NUMERICAL ILLUSTRATION

This section explores the features of the propose model numerically. Numerical illustration is the only way to explain
the application the mathematical modeling. So that the justification of the model is to be predicted easily. Whatever
the assumptions made in the description of the model, one may verify that the characteristics of all the parameters
are satisfied or not. Hence, before we start the such illustrations first assume the fixed parameters and cost values as
follows: A = 3.5,y; = 0.5,y, = 1.8, =1.1,s =3;n; = 0.06,n, = 04,13 =02, =03,u=7.3,Q =C; —s; N =25;p =
S2x(N+1);q=52+(1+2*N);x=0.5y=0.5,ch; =0.1,ch2_.0.1,cr; =10,cr, = 5,cp; = 0.1,cp, = 0.33,cw =
0.5,cl =0.3.

Example 1 (Investigation on Optimum values) This example demonstrates the local convex of the proposed model
under the three categories of which are classified as purely not dependent, partially dependent and purely
dependent for both arrival and service rates. These classifications of the proposed model is controlled by scaling
factors x and y. Here, x =0 and y = 0 represents purely not dependent, x = 0.5 and y = 0.5 represents partially
dependent and x = 1 and y = 1 is purely dependent rates. When observing Figures [1-3] they are illustrated using x
is fixed and y is varied and obtained the convex for each cases. All the three are obtained for varying C; and C,. Each
figure holds a three classification of convex curves and each of which are varied only for the scaling factor y. This
concentrates on queue-dependent service rate and give result for homogeneous and non-homogeneous cases.
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Generally the increase of scaling factor will reduce the total cost. As of that the non-homogeneous case will produce
the optimum result as shown in Figure 1. Figure 2 is demonstrated for x = 0.5 and Figure 3 represents x = 1. The
optimum values are given as below:

.Ifx=0andy =0, then OTC = 18.157343,C;, = 13,C, = 9.

If x = 0 and y = 0.5, then OTC = 17.702360,C; = 11,C, = 13.
Ifx = 0 and y = 1, then OTC = 17.373205,C; = 12,C, = 13.
If x = 0.5 and y = 0, then OTC = 18.353363,C; = 11,C, = 9.
If x = 0.5 and y = 0.5, then OTC = 17.772847,C, = 11,C, = 11.
If x = 0.5 and y = 1, then OTC = 17.476128,C, = 12,C, = 13.
Ifx =1and y = 0, then OTC = 18.255812,C; = 11,C, = 9.

Ifx = 1and y = 0.5, then OTC = 17.743643,C, = 9,C, = 13.
.Ifx=1andy = 1, then OTC = 17.566045,C; = 12,C, = 13.

© PN U e W

CONCLUSION

The investigation of stock-dependent arrival and queue-dependent service rates are discussed in the finite source. By
looking into the commodities assumed in this model, the optimum cost value is determined and obtained for both
commodities. Interestingly, the scaling factors will have the major contribution in the numerical section. Because
these factors produced the generalized results for homogeneous and non-homogeneous arrival and service rates
which are assumed in the system. In all the way, the non-homogeneous case produce the expected optimum result.
The discussion in the total cost , convex and customer lost cases, the non- homogeneous cases gave the better
solution. That is if x,y € (0,1], the considered model performs better. In the steady-state part, the joint probability
distribution of the number of commodity-1 and commodity-2, customer in queue and the server status are
computed. Using this probability distribution, the sufficient system performance measures are discussed. In future,
we will extend this model into a multi server environment.
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ABSTRACT

Despite their extensive use as diabetic therapies in traditional medicine across the world, few secondary
metabolites have been proved to fulfil the standards of scientific study. Because of the enormous hikes in
the occurrence of DM-2 in our culture, there is a growing demand for alternative diabetes preventive and

treatment methods. The creation and study of newer bioactive anti-diabetic substances is underway. In
this review, we have attempted to bring together all of the previously described in vivo and in vitro
models for antidiabetic medication testing, as well as the numerous in vitro testing methods, such as
inhibiting alpha-amylase and beta-glucosidase activities, as well as the glucose absorption assay. The
induction of diabetes mellitus through study utilising animal models and in vitro approaches is critical
for expanding our knowledge, gaining a better understanding of diabetogenic pathways, and developing
new therapies. The utilisation of animal models and in vitro processes are both critical components in
developing a new diabetic therapy. The goal of this article is to provide an overview of the relevance of
the animal models that are presently accessible for antidiabetic activity screening.

Keywords: diabetes, chemicals, induction agents, screening of diabetes.

INTRODUCTION

Diabetes mellitus is the most prevalent endocrine disorders that affect the quality of life of people, health status of
individuals and the expectancy of life. This was characterized by symptoms involving hyperglycaemia, irregularities
in the metabolism of carbohydrates, lipid and proteins thus resulting in the hormonal deficiency (Vijaya raj and Sri
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Kumar an, 2018). Diabetes type 1 and 2 are commonest types of diabetes based on the insulin secretion and
utilization. Diabetes affects around 12% of the population, with Type 2 accounting for 90% of cases. Hyperglycemia,
hypercholesterolemia, and hypertriglyceridemia are symptoms of the condition, which are caused by abnormalities
in insulin production, decreased tissue sensitivity to secreted insulin often termed as insulin resistance. Often types
the disorder is characterised due to the combination of both. It is a significant endocrine condition characterised by
very discrete regulation and is linked to a huge cardiovascular risk such as angiopathy, nephropathy, retinopathy,
neuropathy, or diabetic cataract (Vijaya raj et al., 2016).

According to the WHO forecasts, the occurrence of diabetes is expected to rise by 36%. There are currently over 160
million diabetics globally, with this number expected to rise to 310 million or more by 2025. According to statistical
projections, the number of diabetes in India would increase from 15.5 million in 1998 to 57.5 million in 2028, making
it the country with the largest affected countries on the planet. Despite the intense interest in developing novel
medications to alleviate the burden of this condition, the researchers around the globe has focused on evaluating
either raw or separated natural compounds in experimental research; few have been evaluated therapeutically in
humans. Diabetes experimental investigations in animal models and improved in vitro techniques are critical for
improving the knowledge base and also mechanisms of the pathology and possible etiology as well as finding novel
therapies. All the available animal models of DM are very important in the pharmacological research as they attain
the possibility of newer views in the disease. As the animals were tiny in size, short regeneration cycles, less cost of
study and accommodation of animals, rats are selected as reasonable models to study anti-diabetic drugs effectively.
Diabetes mellitus was researched experimentally using a variety of approaches, including pharmacological,
interventional, and mutational modifications (Kumar et al., 2012). It is now critical to pick a suitable animal model
for the screening of newly designed anti-diabetic drugs (NDD) and all the other therapeutic modes of the diabetes
therapy (Chattopadhyay et al., 1997).

Chemical agents’ as Diabetes Inducers

The major goal of this work is to gather and comprehend the available in vitro and in vivo methods of assessing the
anti-diabetic drugs, using the chemical induction in rats and other models. Diabetes-causing chemical compounds
(diabetogenic agents) are categorised into three types, which include that: specifically,

1.Cause damage to £3-cell,

2.Causing inhibition of the production of insulin temporarily

3.Diminishing the secretion and metabolic utilization efficacy of insulin in the target tissue.

Advantages of the animal models with chemical induction of DM

1.The methods are selective to incur loss to the pancreatic cells and leave those cells other than beta cells.

2.Left over insulin in the body allows the experimental animals to live longer utilizing the available insulin which
enables no need for insulin treatment

3.The mortality of the animal and chances of resultant diseases like ketosis is significantly less

4.The methods are restively cheaper and since the dose regulation is under control and so the induction of Diabetes.

Disadvantages of the animal models with chemical induction of DM

1.In the chemical methods, DM is induced due to the deficiency of insulin in the body rather than inducing resistance
to insulin thus there can be a bias in the study where the drug mechanism is based on treating the insulin
resistance.

2.Inducers used for DM are notorious to cause cytotoxicity to other organs of the body along with the pancreatic
cells.

3.As mentioned earlier the fluctuations in the results and the degree of bias are very high compared to other methods
of induction of DM.

4.Chemically induced DM is often reversible even without the intervention of the drug therapy. This also interferes
with the results making them inconclusive of whether the activity is due to the drug of the general healing and
reproductive mechanisms of the pancreas.
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Alloxan

Alloxan is most commonly utilised in diabetes studies. Alloxan induces the necrosis of pancreatic cells selectively
and is usually delivered via IV, IM and SC methods using syringes. This method is effective to induce diabetes in lab
animals like the rats and mice, rabbits and dogs. Depending on the animal type, the methods and doses of alloxan
required may differ (Iranloye et al., 2011). In the case of alloxan, the hypoglycaemia phase lasts 30 minutes after
injection. The hypoglycaemia state might be caused by insulin release stimulation and high plasma insulin levels.
These mechanisms underlying in the hyper secretion of insulin is often related to the short-term spike in the ATP
generation and the inhibition of glucokinases (Federiuk et al., 2004). Next stageinvolves in the elevation of blood
glucose levels within 1hr of the injection of alloxan that is followed by a lowering of concentration of insulin in the
plasma. The significant elevation of blood glucose that lasts for up to 3 hours because plasma insulin concentrations
are low. This might be related to insulin secretion suppression and beta cell damage (Kliber et al., 1996). The last
stage is the hypoglycaemia phase, which lasts 4-8 hours following alloxan administration (Tasaka et al., 1988).

Situations with the presence or absence of the glucose, the therapy causes a rapid increase in insulin secretion.
Insulin is released until the islet response to glucose is completely suppressed. In the glucokinase, alloxan reacts with
two sulfhydryls, resulting in a disulfide bond and enzyme deactivation. GSH decreases the amount of alloxan. Ferric
ions are liberated from ferritin by superoxide radicals and reduced to ferrous ions. Alloxan radicals can also be used
to decrease Fe3+ (Malaisse et al, 1982). The mechanism, according to Szkudelski T (2001), involves DNA
fragmentation in b-cells that are exposed to alloxan. The alteration of calcium levels inside the cells also contributes
to alloxan's diabetogenic activity.

Streptozotocin

Streptozotocin (STZ) is a naturally obtained substance which is highly toxic to pancreatic beta islet cells. This is used
in the research involving the use of animal models for testing for anti-hyperglycaemic drugs and chemotherapeutic
agents. STZ destroys the pancreatic islet cells selectively with the release of the nitric oxide that also responsible for
generation of superoxide dismutases which regularly interact with the cellular functions of mitochondria that is
resulting in the diabetes and often its complications (Papaccio et al., 2000; Szkudelski, 2001).

The main process driving the elevation in the blood sugar in type 1 or 2 diabetes is the excessive production and
poor use of glucose. The STZ changes the levels of insulin and glucose in the blood. Hyperglycaemia occurs 2 hours
after administration which is due to low insulin in the blood. Hypoglycaemia develops 6 hours later as a result of
elevated blood insulin levels. Finally, hyperglycaemia occurs, and blood insulin levels fall. STZ inhibits oxidation of
glucose and lowers insulin production and release (Bedoya et al., 1996). STZ was shown to initially suppress the B
cell response to glucose. STZ inhibits the expression of GLUT2. STZ causes DNA alterations in pancreatic cells
(Morgan et al.,, 1994). STZ alkylation of DNA causes B cell death (Turk et al., 1993). Poly ADP ribosylation is
activated by STZ-induced DNA damage (Nukatsukaet al., 1990). The poly ADP-ribosylation activation is most
important for the induction of diabetes with STZ that the production of free radicals or the damage of DNA.

Nicotinamide-Streptozotocin

This model has advantages of the protection by nicotinamide partially against the cellular damage caused due to the
STZ. This also creates a newer experimental syndrome with diabetes in the rodents which appears to be the most
similar syndrome to NIDDM in terms of the responsiveness to the insulin to the available glucose and also
sulfonylureas than other available animal models. Among the various nicotinamide dose tested in young and
adultWistar rats (100-350 mg/kg body weight), 230 mg/kg given via the IP route 15 mins before the administration
STZ (65 mg/kg I.V.) produced moderate to the non-fasted hyperglycaemia(155 3 vs. 121 3 mg/dl in controls; P 0.05).

Sucrose-challenged Streptozotocin

This paradigm was used to test the anti-diabetic efficacy of sucrose loaded model (SLM) male albino rats in vivo.
Charles Foster/Wistar strain rats weighing 160 20 g on average were utilised. STZ was dissolved in a 100 mM citrate
buffer at a pH of 4.5, and a determined quantity of the fresh solution was administered intraperitoneally (60 mg/kg)
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into overnight starved rats. Glucostrips was used to monitor blood glucose levels 48 hours later, and animals with
blood glucose levels between 144 and 270 mg/dl (8-15 mM) were declared diabetic. After 30 minutes, a sucrose load
of 2.5 g/kg body weight was administered. Thirty minutes after sucrose loading, blood glucose levels were measured
again using glucostrips at 30, 60, 90, 120, 180, 240, 300, and 24 h.

Monosodium Glutamate

MSG (monosodium glutamate) raises plasma glutamate content. MSG increases insulin release. MSG administration
resulted in obesity and hyperinsulinemia in mice. Blood glucose, total cholesterol, and triglyceride levels had all
increased after 29 weeks (Kim et al., 1997; Jin et al., 2010).

Dithizone

Dithizone is an organosulfur molecule that is chelating. Dithizone is utilised in the production of diabetes in animals.
Zinc, iron, and potassium levels in the blood of dithizonised diabetic animals were found to be greater than usual
(Graham et al,, 2000). Dithizone enters membranes and compounds zinc inside liposomes, causing protons to be
released, which increases diabetogenicity (Nakajima et al., 1985).

Atypical antipsychotic agents

Aside from the therapeutic advantage over first-generation antipsychotics, the fact that the use of atypical medicines
is connected with the appearance of severe metabolic derangement in patients is no longer a secret. These includes
the dysregulation of the glucose, resistance of the insulin in the body, dyslipidemia, weight gain and the
hypertension, all of which raise the risk of cardio metabolic illnesses in patients. The interaction between diabetes
and antipsychotic medications needs cautious consideration.

One research in this series looked at the diabetogenic effects of a variety of antipsychotics, both atypical and typical.
Healthy mice were given acute doses of clozapine (10 mg/kg), olanzapine (3 mg/kg), risperidone (1 mg/kg),
ziprasidone (3 mg/kg), or haloperidol (0.25 mg/kg) and then assessed utilising hyperinsulinemic-euglycemic and
hyperglycemic clamp methods. Clozapine and olanzapine increased insulin sensitivity by decreasing the rate of
infusion of glucose and boosting the production of glucose in the liver.

Goldthioglucose

GTG (gold thioglucose) is a diabetogenic substance that causes obesity-induced Type 2 diabetes. For a period of 16-
20 weeks, intraperitoneal treatment of GTG causes obesity, hyperinsulinemia, hyperglycemia, and insulin resistance
in experimental animals. The GTG is delivered specifically to the cells, causing necrotic lesions that contribute to the
development of hyperphagia and obesity. It also raises body lipid, hepatic lipogenesis, and triglyceride production,
lowers glucose metabolism, and increases adipose tissue lipogenesis (Szopa et al., 1993).

Ferric nitrilotriacetate

Parenteral treatment of a significant daily dosage of ferric nitrilotriacetate to experimental rats for 60 days causes
diabetic symptoms such as elevation of glucose in blood, glycosuria, excessive ketones in the blood and ketonuria
(Le Marchand, 1999)

Other chemical agents

Another research looked at how sirolimus affected cyclosporine-induced pancreatic islet dysfunction in rats.
Sirolimus medication raised glucose levels in the blood in a dose-based manner. In comparison to rats treated with
cyclosporine A, combined sirolimus and cyclosporine treatment elevated concentration of blood glucose,
haemoglobin Alc level, HOMA-R [fasting insulin (mU/mL) fasting glucose (mmol/L) /22.5] index and lowering of
insulin in the plasma, and induction of mass in the pancreatic beta islet cells. The study's findings showed that
sirolimus is diabetogenic and worsens cyclosporine A-induced pancreatic islet dysfunction. A cyclophosphamide-
accelerated diabetes model has also been reported. Cailleau et colleagues investigated the effect of IL-1 in the
cyclophosphamide-accelerated diabetes paradigm. Male non-diabetic mice were given 200 mg/kg cyclophosphamide
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and then given anti-IL-1 Ab twice a week. In comparison, only 34% of mice given 0.25 mg of anti-IL-1 Ab developed
diabetes.

Chemical mediators for In vitro evaluation

a- Amylase

The test was carried out with a minor changes in the afore described technique (Sangeetha et al., 2012). The testing
samples were produced in DMSO from a 1 g/mL-1 stock solution, then mixed with a 0.5 mg/mL amylase solution
and incubated for 10 minutes at room temperature. A 1.0 percent starch solution (500L) was added and incubated for
10 minutes at room temperature. After that, 1 mL of dinitrosalicylic acid was added to the reaction mixture and
cooked for 5 minutes in a boiling water bath. At 540nm, the absorbance was measured. The usual formula was used
to calculate the % inhibition of the activity of the enzyme in the bioactive fractions.

a -Glucosidase

The test was carried out with a minor modification of a previously described technique (Ramachandran et al., 2013).
Various concentrations of the test samples were designed in DMSO from a 1 g/mL-1 stock solution, and the test
sample was added to a 1 g/mL-1 ofglucosidase and is incubated in the normal temperature for 5mins. Then 500uL of
37 mM maltose solution was added and incubated at room temperature for 30 minutes. After that, 1 mL of GPX
reagent was mixed to the above mixture and is allowed in the normal temperature for about 15 mins. The
combination was then treated with 1 mL of Tris buffer. At 540 nm, the optical density was evaluated in comparison
to the blank reagent.

CONCLUSION

We reviewed in vitro and in vivo models utilised in diabetes research in this study. Each model is an important tool
for studying the metabolic mechanisms, endocrine stimulations and other genetic based mechanisms of diabetes in
human beings. Animal models and in v