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ABSTRACT

Youths are considered as the future of our nation and they have capacity to shape and lead our nation
towards bright path. But recent condition of youth is alarming for us as they are getting indulged in
destructing behavior. Some incidents related to crime happened around us which are beyond our
imagination. Same crime related cases are also displayed through T.V serials, movies and other OTT
platforms. All the population including youths are getting attracted towards these serials or movies for
entertainment purpose. But it is observed that continuous exposure of these contents lead to serious
consequences. Indirectly, it is encouraging wrong behavior among youths. The purpose of this article is
to discuss impact of digital exposure with the help of scientific studies and researches.

Keywords: Digital exposure, youths, developing years, and effect, criminal behavior.

INTRODUCTION

The immoral behavior which violets the social norms and traditions, and can be punished by public law is called as
crime or criminal behavior.As per the statistical data, various crimes are committed by youngsters. When we refer
the cases like Nirbhaya-Delhi gang rape, Priyanka Reddy, it shows the horrifying reality surrounding us. Recent case
of Aftab and Shraddha Walkar has shivered down our spine and shaken up the whole nation.Both were in live-in
relationship. Shraddha was murdered by her boyfriend. After murder her body was chopped in pieces and thrown
in forest area.Influenced with Shraddha’s case, one more murder happened in Mumbai recently. Accused and victim,
both were living in live-in relationship. Here also, accused murdered victim and chopped her body into pieces.
These incidents left us with many questions. How a person can think about such kind of behavior? What could be
the triggering points which motivated him to do so? Why these abnormal behaviors are getting inculcated among
youths? This article aimed to find out the reasoning behind this delinquent behavior.
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In human being, thought process, personality, beliefs and value systems are developed during childhood and the
same will be extended in future if gets approved by family or society. The exposure that child gets during crucial
years of development will decide the overall personality of the individual in future.As per many theories of
psychology, first 5 to 10 years of life are very crucial and help the overall development of the individual. These
theories are based on the notion that an individual’s early childhood experience influences his or her likelihood for
committing future crimes. Proponents of psychodynamic theory suggest that an individual’s personality is
controlled by unconscious mental processes that are grounded in early childhood. According to Sigmund Freud, if
stages of psychosexual development are not handled properly or in balance way, it will lead to fixation and that
deprived condition will get stored in unconscious. These unconscious needs will be reflected in behaviour of adult.
Psychodynamic theory suggests that criminal offenders are frustrated and aggravated. They are constantly drawn to
past events that occurred in their early childhood. Because of a negligent, unhappy, or miserable childhood, which is
most often characterized by a lack of love and/or nurturing, a criminal offender has a weak (or absent) ego
(Blackburn, 1993). Most important, research suggested that having a weak ego is linked with poor or absence of
social etiquette, immaturity, and dependence on others. Research further suggests that individuals with weak egos
may be more likely to engage in drug abuse as well as antisocial behaviour.

It is also observed that criminal offenders may have a number of mood disorders that are ultimately manifested as
depression, rage, narcissism, and social isolation. One example of a disorder found in children is conduct disorder.
Children with conduct disorder have difficulty following rules and behaving in socially acceptable ways (Boccaccini,
Murrie, Clark, & Comell, 2008). Conduct disorders are ultimately manifested as a group of behavioral and emotional
problems in young adults. It is important to note that children diagnosed with conduct disorder are viewed by
adults, other children, and agencies of the state as “trouble,” “bad,” “delinquent,” or even “mentally ill.” It is
important to inquire as to why some children develop conduct disorder and others do not. There are many possible
explanations. Some of the most prominent include child abuse, brain damage, genetics, poor school performance,
and a traumatic event.

Some psychological theories focus on exposure and environment that children get during their childhood. Primarily,
the psychological processes of behaviour development of children rely on learning with observation, and with
frequent exposure to specific media content, the cognitive, emotional and perceptual responses can be predicted (J.
Maier & D. Gentile, 2012).Environment at home, upbringing style of parents, values taught by elders and
environment at school, treatment by teachers play very important role for children to make them understand what to
do and what not to do. Albert Bandura proposed and experimented that child learns through observation. Whatever
child observes, the exposed incident is stored automatically in his brain. Though that child doesn’t imitate the
observed behavior immediately, but he may show that behavior whenever the situation comes. In recent days,
children are exposed to various information which is not relevant as per their age. For example, use of expensive
gadgets, social media, irrelevant videos, cartoons with abusive languages and violence, crime related shows and
many more. Some time, children are exposed to disturbing news which may affect their thought process and
attitude. It is observed that the children who are at their behavioural developmental phase; are more susceptible and
vulnerable to adopt negative behavioural leanings.

Bringing up a child is not a child’s play. It is the responsibility of each parent to teach the child to be a good human
being. Having said that, we all do know that children can be the devil incarnate at times. It is the most normal
situation for a child to be naughty at times, or throw a tantrum, or to behave badly. However, if your child seems to
be behaving badly more than normal, then this deviance could be because of a number of issues which require to be
dealt immediately. If child is showing impulsiveness, lack of discipline, does any type of behavior to seek attention,
does not care about his responsibilities towards parents, sibling or family members, these are the main signs of
developing disorders and needs extra attention with treatment.

It was noticed that during pandemic, most of the population including children got affected with only media (T.V
news & videos on social media). On one hand, social media platform created tremendous chances for sharing
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different ideas, information and emotions, but on other hand, shows negative effect among youths like dependency,
lack of interest in physical surrounding, health issues, etc. In some extreme condition, obsessiveness and addiction is
getting reflected through child’s behavior. It is observed that continuous bombarding of news leaded people to
develop psychological issues. All these things support that there is an impact of exposed environment on an
individual. This impact may differ from individual to individual depending on individual’s vulnerability. Television
viewing frequently limits children’s time for vital activities such as playing, reading, learning to talk, spending time
with peers and family, storytelling, participating in regular exercise, and developing other necessary physical,
mental and social skills (Canadian Paediatric Society, 2007).

Recent era is considered as digital era. Population is using expensive gadgets and became more active on social
media. According to study by Iwamoto & Chun (2020), due to increasing reliance on the social media use in life,
youths are comparing themselves with others and develop unrealistic as well as irrelevant expectations in life which
can have several affective consequences. Some study shows that positive and negative mood can easily get
transferred among the social media users (Chukwure & Chukwure, 2017). Now a days children also are getting
engaged in using expensive gadgets for almost all activities, right from study and exam to entertainment purposes.
Ultimately, they are also getting exposed to irrelevant contents and videos which are not age appropriate for them.
Young generation is showing lot of interest in social media. In one study, it is found that individuals who spent more
time on social media got suffered from depression, hopelessness and inferiority complexes (Aalbers et al, 2018).
Hanprathet et al. (2015) found the positive correlation between addiction of Facebook and depression among high
school students.

Sometime parents also feel that their ward should not get lag behind in the race with other children in this
competitive world. So they provide all gadgets without any hesitation. But they are unaware about negative
effect.Youths get addicted in using social media. Mathewson (2020) investigated the effect of social media on college
students and found higher level of anxiety, depression and suicidal thoughts among youths. In everyday life, society
has been witnessing many crimes like rape, acid attack, kidnapping, robbery and murder which become headlines
on all media like newspapers, TV news channels and other platforms. It draws the attention of youth and they may
get ideas to make easy money or other purposes out of it. T.V. shows and OTT platform web series related
detectives, crime and sexual content are more popular among the youths. Crime shows have been an interesting as
well as high TRP rated T. V. shows for almost all population in Indian context. Though, these crime shows don’t get
telecasted at prime time, but there are repetitive telecast throughout the day. Children have easy access to these
shows. The motive of these shows is to expose true criminal activities in India and educate people about it for their
safety purpose.On other end it has negative impact also. There is a relationship between watching violent television
programming and an increase in violent behaviour by children (Johnson JG, Cohen P, Smailes EM, Kasen S, Brook
JS.,2002)

According to Manal Ali (2023), in Indian cinema, there is cinematic presentation of some iconic crime based movies.
Some of these movies’ characters became very famous and have powerful influence on young population. Sometime
these characters get social approval in society. These types of exposure have capacity to mould persons’ perspective
especially in adolescents.

According to supporters of TV shows, true crime-based content helps the public to understand criminal mind-set of
criminals and make them more alert in real life situation. General population can be aware about their safety and get
knowledge about functionality of police. Whereas, many people argue that these shows increase fear among people
and develop doubts and suspicious attitude towards their relatives as well as surrounding people. These criminal
activity and ideas shown in the show are imprinted on the developing brain of children. There could be the
possibility that the child will imitate the behaviour whenever he will get chance or situation.Various studies confirm
that exposure to heavy doses of television violence increases aggressive behaviour, particularly in boys (Johnson JG,
Cohen P, Smailes EM, Kasen S, Brook JS. 2002).
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Television also affects health, physical as well as mental. Studies show that children who watch a lot of television are
less physically fit and more likely to eat high fat and high energy snack foods (Paediatr Child Health. 2002). It
encourages children to learn about tobacco and alcohol use; the concern is that the consequences of these behaviours
are not accurately depicted on television. Many music videos, show alcohol and tobacco use as normative behaviour
without conveying the long term consequences of this use (Thompson K &Fumie Y. 2001).Various music videos and
videos with sexual and violent contents are easily accessible to teenagers and reducing their sensitivity towards the
same. On television and media, contents are always shown in exaggerate form and with distorted reality. It portrays
men and women in different frames. Developing children perceive this gender differences and gender wise role
expectations in biased manner. Various music videos may have a significant behavioural impact by desensitizing
viewers to violence and making teenagers more likely to approve of premarital sex. Up to 75% of videos contain
sexually explicit material and more than half contain violence that is often committed against women. Women are
portrayed frequently in a condescending manner that affects children’s attitudes about sex roles. (American
Academy of Pediatrics, 1996-98). This affects their thought pattern and cognition, which results in serious crimes
happen with females.

CONCLUSION

Many researches supported that exposure of violence during developmental stage affect the thought pattern of
youngsters negatively. Intervention in these issues seems to be difficult but can be possible by making parents more
aware about all these relationships between exposure provided to children and its effect on behaviour of children.
More guidance programs can be arranged at school levels where parents can get the information about right ways of
upbringing styles of children, how to deal with developing children, what type of environment is necessary for
development and how to take extra care of children having emotional issues. Sometime parent may feel that
providing lots of video games, gadgets, is showing love towards their wards. They may try to compensate where
some parents are not able to give quality time. But it is also very essential to know that proving everything on
demand or before demand without monitoring can be dangerous. It does not mean that parents should not provide
expensive things or gadgets to children. They can provide but with proper manual and guidelines of its use.
Children should be aware that wrong use of gadgets can lead to problem. Parent can have control on TV serials,
movies, etc, by monitoring them. For this purpose, communication between parent and child plays pivotal role.
Here, parents can be encouraged to take help from mental health professionals if required.
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ABSTRACT

This paper core notion is to examine some algebraic features of ordered gamma semigroups by using the
idea of hybrid structure. In ordered gamma semigroups, the concept of hybrid left (resp. right) ideals is
defined and their associated features are addressed.

Keywords: Ordered gamma semigroup, hybrid structure, hybrid left ideal, hybrid right ideal.

INTRODUCTION

The idea of a fuzzy set was first suggested by Zadeh [9] in 1965. Rosenfeld [6] was the one who initially proposed
and investigated the idea of a fuzzy subgroup. Fuzzy sets were introduced to semigroups in 1979 and some of their
features were studied by Kuroki [5]. Fuzzy ideals in ordered semigroups were examined by Kehayopulu and
Tsingelis [4] in 2007. A gamma semigroup was first conceptualised by Sen and Saha[7] in 1986. Sen and Seth [8]
established the concept of ordered gamma semigroup later in 1993. In a collection of parameters over an initial
universe set, Jun et.al. [3] developed the idea of hybrid structure. They utilized linear spaces and BCK/BCI algebras to
implement this idea. Eventually, the authors proposed the ideals of hybrid sub algebras, hybrid fields and hybrid
linear spaces.

Anis et.al. [1] used semigroups to illustrate the idea of hybrid structures. They explored many features and presented
hybrid sub semigroups and hybrid left (resp. right) ideals in semigroups. Also, they developed the idea of hybrid
products and used it to describe how to characterise hybrid sub semigroups and hybrid left (resp. right) ideals. They
offered connections between hybrid intersections and hybrid products. Elavarasan etal. [2] presented the idea if
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hybrid generalized bi-ideals in semigroups and offered some descriptions of regular and left quasi-regular
semigroups in terms of these bi-ideals. In this study, we presented various hybrid forms of ideals in ordered gamma
semigroups.

Preliminaries
We will review the fundamental concepts and definitions from the ordered gamma semigroup theory and the hybrid

structure theory that we will utilise later on in this essay in this section.
A groupoid is an algebra ($,") consisting of a non-empty set § together with a binary operation- on §. A semigroup
(8,7 is a groupoid in which the operation- is associative thata - (6 - ¢) = (a - &) -cforall a, &,c € S.

Definition 2.1 If § and I are non-empty sets, then a structure ($,T', <) is called an ordered I'-semigroup if
1. (ay#)oc =ay(béc)foralla,&,c e Sandy, b €T.
2. Ifa < b thenayx < byxand xya < xyé foralla, 6,x € Sandy €T.

Definition 2.2A non-empty fuzzy subset 1 of a I'-semigroup § is called a fuzzy subsemigroup of § if A(a «< b) >
min{i(a),A(b)} foralla,#,x € Sanda €T.

For simplicity, we denoted an ordered semigroup (S,T, <) by its carrier set as a bold letter S.

Let § be an ordered I'-semigroup.For any non-empty subsets A and B of § and for any subset X of §, we define
AI'B={ayb.a € A6 €Bandy eI}

And (K] ={a € §:a < £ forsome £ € K}

Definition 2.3Let § be an ordered I'-semigroup. A non-empty subset A of § in which (A] € A is said to be

1. aleftideal of S if STA € A.

2. arightideal of S if AT'S € A.

A non-empty subset A of S is called an ideal of S if it is both a left ideal and right ideal of S. For any a € §, we
denote by L(a) (resp. R(a)) the smallest left (resp. right) ideal of S containing a. One can show that £L(a) = (a U Sa]
and R(a) = (a U as].

In the following, let 7 be the unit interval, £ a collection of parameters and P (U)stand for the collection of all subsets
of U.

Definition 2.4A hybrid structure in € over U is defined to be a mapping

fr=(F21)E- W=7

defined by#,(x) = (f(x),l(x)) forany x € €

wheref: € - P(U)

anda: & — Jare mappings.

The collection of all hybrid structures in € over U is represented by the symbol # (£). According to our definition an
order «on H(E) is:

Forall §,,3, € H().$1 < g, = f S gand 1>y

wheref € g and and 1 > yindicate that £(x) S Z(x) and A(x) = y(x) respectively, apply toall x € €.

We also indicate thatf; = g, if £ < &, and g, < £,
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Definition 2.5Let £;and g, be hybrid structures in € over U. Then the hybrid intersection of fand g, denoted by
£1 M G, is defined to be a hybrid structure £, @ g,:& - P(U) x J assigning any x € & to ((ﬁ ng,)x), (4 Vy)(x)),
where (£, N g,)(x),= #(x) ng(x) and (A v y)(x) =v{A(x),y(x)}

Definition 2.6Let S be an ordered semigroup#, and gy be hybrid structures in § over U. Then the hybrid product of
f2and g, denoted by £; ® g, is defined to be a hybrid structure.

£1®5,:S>PU) =7
2= ((}07,)®.10NM)

where

(£,07,)x) = {(x,yL)JESZ (f (x)n é(@)) ifS.#¢

¢ otherwise

and

@AOrK) = {(a,{gesx{max{l("')’ vy} ifS,#¢ vres
1 otherwise

We denote by X ,(#;) the characteristic hybrid structure of A in € over U and is defined to be a hybrid structure.
NA(#:/{): E- {d)! u} x {011}1
x> (R4(£) (), Ka)(@)),

where
Nen_ (U ifreA
Ra($)(x) = { ¢  otherwise
and
_ (0 ifxeA
Ra(D(x) = { 1 otherwise xee
RESULTS

Definition 3.1Let S be an ordered I'-semigroup. A hybrid structure #, in S over U is called a hybrid sub semigroups
in § over U if forany x,¢ € Sand y € T the following statements are hold.

1L flayy) 2 FINF(y)

2. Alxyy) < max{A(x), A(y)}

Definition 3.2Let S be an ordered I'-semigroup. A hybrid structure #, in S over U is called a hybrid left (resp. right)
ideal in § over U if for any x, ¢ € § the following statements are hold:

L flxyy) 2 £(y) (resp. flxyy) 2 F(x));

2. Mxyy) < A(y) (resp. A(xyy) < A(x));

3. Ifx < ythen #(x) 2 #(¢) and A(x) < A(y)

A hybrid structure in § over U is called a hybrid ideal in § over if it is of both a hybrid left ideal and a hybrid right
ideal in over.

Lemma 3.1Let be an ordered I'-semigroup, hybrid structure in over such that < implies #(x) 2 #(¢) and A(x) <
A(y). Then we have that £, ® #; < £, if and only if £ is a sub semigroup in S over U.

Proof:

Letx € S.If S, = ¢, then
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(F OF) ) = ¢ < $(x)

and
A ON(x) =1=Ax)
IfS, = ¢ then

FOofH)x) = s, [£(y) N £(2)]
c U _flyrz)

T (42)ES,
c ~
- (%ZL)JECSZ #)

and
1O NK) = wd {maxA(y), 1(z)}
Y.Z)ES,

>
2 hes, Myyz)

A Ax)

= (y.3)€S,

= M)

This means that §; ® §; < #;.

Conversely, we assume that £; ® §; < 4V z,4 € S.
We have

F(xy2) 2 (£ O §)(xy2)

= e {yglesxy [£(a) n £(8)]

2 f(x) N F(y)

and

Axyy) < (A O D (xyy)

= @de 5x{max/1(a,), A(6)}

< max{A(x), A(y)}
This shows that £, is a hybrid subsemigroup in S over U.

Theorem 3.1Let § be an ordered I'-semigroup and {153,-/1,-:1' € 7} a family of hybrid left (resp. right) ideals in § over U.
Then M, §;; is a hybrid left (resp. right) ideals in S over U.

Proof:

Letx,4 € S and y € I'Then#;4; is a hybrid left ideal in S over U for all i € 7,

Fi(xvy) 2 Nies FAandA; (xyy) < 2;(y)

Thus,Nies F1(x¥4) 2 Nigy Fily)and Vi Ai(xyy) < Vi Ai(y)

Letx, ¢ € § be such thatx < y¢.

Then #;(x) 2 #;(g)and 1;(x) < A;(y)foranyi € 7.

Thus,Ne; £:(x) 2 Nies F1(#)and Viey 2,(x) < Vieg A:(y)

Therefore, M;cs #;4; is a hybrid left (resp. right) ideals in S over U.

Corollary 3.1Let § be an ordered I'-semigroup and £ a non-empty subsets of §.Then the following statements are
equivalent:

1. Lisaleftideal of S.

2. R.(#2)is a hybrid leftideal inS over U.

Theorem 3.2Let § be an ordered I'-semigroup and £ be a non-empty subsets of §. Then the following statements are
equivalent
61791
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1. ZLisaleftideal of S.

2. R.(#,)isahybrid leftideal inS over U.

Proof: (1) = (2):

Assume that £ is a left ideal of S.

Letx,y €eSandy €T.

Then if ¢y € L then xyy € £ and moreover

R (F) (ery) = U = R, () JandR () (xy4) = 0 = X, (A(%)

If 4 ¢ L then we obtain

R:(F) () = ¢ € R (F) (eyg)and (D) () = 1 = R (D) (xyy)

Letx,y € S besuch that x < y¢.

We have that x € £ whenever ¢ € L.

Furthermore,X; (£)(x) = U = X, (£() JandX () (x) = 0 = ¥, (A(3))
Otherwise, we haveR, (£)(g) = ¢ S R (£)(x)andR, (D) (g) =1 = R (A)(x)
This shows that &, () is a hybrid left ideal inS over U.

()= ()

Assume that 8. (#;) is a hybrid left ideal inS over U.
LetxeSandy € L.

Then U 2 8, (£)(xyy) 2 8. (F) () = U

This means that Nﬁ(ﬂ(xyy) =Uand0 < X, (1) (xyy) <X (D) (y) =0.
That is X;(1)(xy¢) = 0and then xyy € L.

Now, let x,¢4 € § be such thatx < ¢.

Ify € £ then U 2 R, (£)(x) 2 8.()(») = U

This implies that X (£)(x) = Uand 0 < R (A)(x) < R (A)(y) =0.
That is, 8;(1)(x) = 0and then x € L.

Therefore, L is a left ideals ofs.

The results that follow are possible.

Theorem 3.3Let § be an ordered I'-semigroup and R be a non-empty subsets of . Then the following statements are
equivalent:

1. Risarightideal of s.

2. Rgp(#2)is a hybrid right ideal inS over U.

Corollary 3.2Let § be an ordered I'-semigroup and 7 be a non-empty subsets of §. Then the following statements are
equivalent:

1. Jisanideal of S.

2. ®;(£)is ahybrid ideal inS over U.

CONCLUSION

We discussed the issue of left (resp. right) hybrid ideals in ordered I'-semigroups. Also we looked at some significant
properties.
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ABSTRACT

Inadequate folate intake can result in neural tube defects in developing fetus during pregnancy.
Knowledge of folate intake is important for women of reproductive age. The present study aimed to
assess the knowledge, awareness of folate intake and consumption of folate rich dietary sources among
women of reproductive age. A total of 350 women of reproductive age between 19-35 years were selected
by non-probability purposive sampling method from three different private colleges in southern Chennai
for the study. A standardized and validated questionnaire including details such as socio demographic
data, folate related knowledge, awareness and practice were distributed to the participants. Folate
specific food frequency questionnaire (FOL-FFQ) was also included. The data was analyzed using
Microsoft Excel 2019, descriptive statistics were expressed as mean and standard deviation. Majority of
the population belonged to the age group of 19-24 years and Class Il socio-economic status (upper
middle).About 81.7%o0f participants knew that folic acid is a vitamin. About 73.4 % of participants knew
the importance of folic acid in pregnancy. The mean score of knowledge among participants was 14.05
5.78 (56%) out of 25 marks. The mean score of awareness among participants was 37.64 £ 7.22 (76%)out of
50 marks. The mean score of practice among participants was 62.51 + 14.7(64%) out of 97 marks.The
results showed that, inspite of low level of knowledge about folate, the practice regarding folate intake
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was good. It is concluded that, knowledge regarding role of folate in women of reproductive age should
be improved through nutrition education programs and health campaigns.

Keywords: Folate, neural tube defects, women of reproductive age, knowledge, nutrition education
programs

INTRODUCTION

Folate isa water-solublevitamin. The general term for naturally occurring dietary folates is "folate,” formerly known
as "folacin” and occasionally "vitamin Bo" and it can be found in a variety of foods. The synthetic version of folate,
known as folic acid, is more bioavailable than naturally occurring folate and is found in fortified meals and
supplements.Folate is essential for the breakdown of homocysteine, an amino acid that, in excessive concentrations,
can have negative effects on the body. Folate is essential during times of rapid growth, such as during pregnancy and
fetal development and is also required to generate healthy red blood cells[1]. Tetrahydrofolate is the most effective
form of folic acid.The biological activities of folate as a co-enzyme are mostly based on the transfer of single carbon
units during the biosynthesis of purine and pyrimidine nucleotides and the metabolism of amino acids such
as methionine, serine, glycine and histidine[2].Folate helps create the neural tube during the early stages of
pregnancy when the fetus is developing. The early brain and spine are formed by the neural tube. Folate is crucial
because it can aid in preventing some serious birth malformations of the spine (spina bifida) and brain (anencephaly)
of the fetus[3].

Deficiency of folate and iron are common worldwide and are risk factors for numerous illnesses. Contrary to
anaemia and iron insufficiency, which have extensive records, the frequency of folate deficit in women has not been
thoroughly researched.Usually, folate insufficiency is brought on by insufficient food intake, it can also result from
intestinal malabsorption, errors in folate metabolism, higher needs during pregnancy or chronic alcoholism. The
most used approach for determining status is measuring plasma folate concentration, which is an excellent predictor
of dietary folate intake[4]. The requirements of folate are raised during pregnancyto fulfil the needs of the fetus, the
placenta, uterine hypertrophy and the larger maternal red cell mass. According to data, during third trimester,
megaloblastic anaemia is more likely to develop in people who have inadequate red cell folate at the beginning of
pregnancy[5].

Food sources of folate are dark green leafy vegetables (spinach, asparagus, turnip greens, brussels sprouts,romaine
lettuce, broccoli, peanuts,beans, seafoods, beef liver, eggs, sunflower seeds, whole grains, fresh fruits and fruit
juices.Foods that have been fortified with folic acid include certain fortified breakfast cereals as well as enriched
breads, flours, pastas, rice and cornmeal[6].Foods can lose folate during cooking, especially after heating and
oxidation. Ascorbic acid enhances the stability of folates, while grinding meals can assist release more folates[4].Food
folates come in the tetrahydrofolate (THF) form and are typically polyglutamates because they contain additional
glutamate residues. The majority of dietary supplements and foods that have been fortified with the vitamin folic
acid use this fully oxidisedmonoglutamate form of the vitamin.In supplements for adults, typical doses range from
400 to 800ug folic acid.When consumed with meals, about 85% of supplementary folic acid is accessible. The
bioavailability of supplementary folic acid is nearly 100% when taken without meal[7].

According to Indian Council of Medical Research (ICMR, 2020), theRecommended Dietary Allowance (RDA) of
dietary folate is 220 ug/day for women of reproductive age. It is increased to 570ug/day in pregnancy and 330ug/day
in lactation. According to National Family Health Survey, NFHS-V (2019-2021)[8], Tamilnadu showed prevalence of
53.4% for anaemia while the prevalence across the country among women aged 15 to 49 was 57%.Neural tube defects
are among the congenital deformities that can be prevented with adequate folate consumption during the
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preconception period, which is the period of time shortly before and after a woman becomes pregnant. Autism in
newborn children may be related to low folate intake during pregnancy[9]. The knowledge of folic acid intake seems
to be insufficient in several nations despite recommendations and fortification requirements.Whether pregnancies
are planned or unexpected, understanding how much folate or folic acid to consume is essential in preventing
diseases linked to folic acid or folate deficiency. The nutritional status of a woman is crucial to her health and is
likely to have a significant effect on the fetus. Women who lack nutrition-related knowledge may be less productive
and have a higher chance of experiencing complications during pregnancy. The health burden of the nation could
rise as a result of this poor maternal health outcome[10].

The overall folic acid consumption was found to be decreased when compared to the requirement. Adequate
strategies to improve the nutritional status of women and thus reduce the incidents of neural tube defects are
needed. By keeping this in consideration, the primary purpose and need of the study was to assess the knowledge
and awareness of folate intake and determine the consumption of folate rich dietary sources among women of
reproductive age. The aim was to study the knowledge, awareness of folate intake and consumption of folate rich
dietary sources among women of reproductive age. The objectives were to standardize and validate the knowledge,
awareness and practice related questionnaire related to folate intake and to assess the knowledge, awareness and
consumption of folate rich dietary sources.

MATERIALS AND METHODS

Ethical Approval
Ethical approval for the study was obtained from the Institutional Ethics Committee under Student- UG and Non-
Medical PGs of Sri Ramachandra Institute of Higher Education and Research (DU), Porur (REF: CSP/23/JAN/120/28).

Study Design

The study design was a cross- sectional, observational study conducted in three different private colleges in southern
Chennai. The observational study aimed to assess the knowledge, awareness and practice of folate rich dietary
sources among women of reproductive age. The systematic, in-depth observation of behaviour and speech or the
monitoring of what participants say and do was considered to be the key component of this study. Instead of
imposing favorable viewpoints, the goal of the study was to observe the perspective of the participants being
examined. The study was conducted for a period of one month (January 2023 — February 2023).

Sampling Method

The sampling method used was non probability purposive sampling.The purposive technique was utilized where
only those respondents satisfying the inclusion criteria, participated inthe study. Samples were collected from
students and faculty of three different private colleges in southern Chennai.

Sample Size

A total of 350 women of reproductive age between 19-35 years among college students and faculty were included in
the study. The age group was chosen with reference to previous articles [11][12].The sample size was calculated
according to a previous study[13] of expected proportion of 22 and relative precision (%) of 20 were considered with
a 95% confidence interval (ClI).

Justification - Formula

N:M
&p

Where, Proportion (P) = 0.22 (22 %)
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Confidence level (1 - a)=95%, Zy.q = 196

Relative precision ( € ) =0.20 (20%)

N (1.96)2 x (1-0.22)

(0.20)2 x 0.22

_ 3.8416 X 0.78

0.04 % 0.22

_ 2996448

0.0088

N= 341; Total (Round off ), N=350

Criteria for Sample Selection
Inclusion Criteria

Women of age between 19 to 35 years.
Women who had no previous history of pregnancy.
Women who consented to participate.

Exclusion Criteria

Women of age below 19 and above 35 years.
Women who were pregnant.
Women who refused to participate.

Tools Used in Data Collection:
Informed consent forms were obtained from the participants to participate in the study.The data were collected by
using Information Communications Technology (ICT). A standardized and validated questionnaire consisting of:

(]

General information of the subjects — Name, age, educational qualification, occupation, socio economic status and
marital status.

The knowledge based questionnaire included 10 questions. These questions were framed to assess the knowledge
and understanding level of participants about folate and its importance. The correct answer was given score 1
and wrong answer was given score 0.

The awareness based questionnaire also included 10 questions. These questions were framed to assess the
awareness of participants about folate intake and its deficiency consequences during child birth. They were
assessed through answer with ‘strongly disagree’ to ‘strongly agree’ options.

The practice based questionnaire included questions regarding the factors that affect folate absorption. The
correct answer was given score one and wrong answer was given score zero.

The questionnaires were adapted and derived from previous studies[10][13] and were modulated after obtaining
permission from the concerned authors of those previous studies.

Folate Specific Food Frequency Questionnaire (FOL-FFQ) category included various food groups and products
rich in folate[14]. This category answers were interpreted based on ‘daily’ (score 4), ‘weekly’ (score 3), ‘monthly’
(score 2), ‘rarely’ (score 1), and ‘never’ (score 0) for each food item.

Statistical Analysis
Statistical analysis was performed using Microsoft Excel 2019. The data was analyzed using descriptive statistics and
were expressed as mean and standard deviation.
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RESULTS AND DISCUSSION

Results

The study was conducted among 350women of reproductive age between 19-35 years old to assess their knowledge,
awareness and consumption of folate rich dietary sources. The socio-demographic data of the participants are listed
below (Table 1). The Socio Economic Status (SES) of the participants was classified according to the Socio Economic
Scale-Modified Kuppuswamy Scale for the year 2022[15]. Among the participants surveyed, 81.1% belonged to the
age group of 19-24 years, 13.4% belonged to the age group of 25-30 years and 5.4% belonged to the age group of 31-
35 years.Majority of the participants belonged to Class Il socio economic status (upper middle) which was 95.3%. The
participants belonged to Class I (upper) were 37.7%, Class lll(lower middle) were 44.7% and Class IV(upper lower)
were 25.5%. Class V (lower) has least number of participants which was 0.6%.According to the marital status of the
participants, unmarried were 87.1% and married were 12.9%. There were no participants in the divorced category.
Among married participants, the people who were planning for pregnancy within six months were 6.8%.

Knowledge on Folic Acid isa Vitamin
Figure 1 showed that, out of 350 women who participated in the study, 81.7% knew that folic acid is a vitamin.
Figure 2 showed that, only 73.4 % of participants knew the importance of folic acid in pregnancy.

Knowledge, Awareness and Practice Score on Folate Intake
The mean, standard deviation and mean percentage of knowledge, awareness and practice are listed below(Table 2).

The mean score of knowledge among participants was 14.05 and the standard deviation (SD) was 5.78. The mean
percentage of the knowledge score was 56%. The questions regarding knowledge on folate showed 56% of
participants obtained mean score (14.05) out of maximum 25 marks. The mean score of awareness among
participants was 37.64 and the standard deviation (SD) was 7.22.The mean percentage of the awareness score was
76%.Majority of the respondents showed the expected answers (either agree or strongly agree for positive statements
or disagree or strongly disagree for negative statement). The mean score of practice among participants was 62.52
and the standard deviation (SD) was 14.77.The mean percentage of the practice score was 64 %. The practice
regarding folate included questions related to factors affecting folate absorption along with Folate Specific Food
Frequency Questionnaire (FOL-FFQ).

Folate Specific Food Frequency Questionnaire (FOL-FFQ)
N=350

The Folate Specific Food Frequency Questionnaire (FOL-FFQ) were assessed through answer with ‘daily’, ‘weekly’,
‘monthly’, ‘rarely’ and ‘never’ options. Curry leaves was consumed daily by majority of the participants which was
59% followed by groundnut oil which was 49%. Ladies Finger was majorly consumed weekly by 58% of participants
and goat liver was least consumed weekly by 26% of participants. Soya bean was majorly consumed monthly by 32%
of participants. Mango was consumed rarely by 24% of participants. Chicken liver and goat liver was never
consumed by the population of 18% along with crab by 14% and agathi leaves 9% of participants.

DISCUSSION

Among the participants surveyed, 81.1% belonged to the age group of 19-24 years, 13.4% belonged to the age group
of 25-30 years and 5.4% belonged to the age group of 31-35 years. This was compared with previous study where the
mean age of the participants was 30.31E. Majority of the participants belonged to Class Il socio economic status
(upper middle) which was 95.3%.There are multiple factors that influence the knowledge regarding folate intake
such as educational background, age of the women and socio economic status.
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According to the marital status of the participants, unmarried were 87.1% and married were 12.9%. There were no
participants in the divorced category. Among married participants, the people who were planning for pregnancy
within six months were 6.8%.This was compared toa previous study where,33.9% of the women anticipated to get
pregnant in the next six months[17]. The mean score of knowledge among participants was 14.05 and the standard
deviation (SD) was 5.78. The mean percentage of the knowledge score was 56%. The questions regarding knowledge
on folate showed 56% of participants obtained mean score (14.05) out of maximum 25 marks. This was compared
with previous study conducted in Malaysia, where it was revealed that over half (49.6%) of participants received an
average score (15-21) out of a possible 35 marks for their knowledge of folate and folate intake[10]. This study
showed that, out of 350 women who participated in the study, 81.7% knew that folic acid is a vitamin. A study
conducted in Malaysia showed that, 91% of the participants had heard about folate[10]. According to previous
studyconducted in Korea showed that, only 22.0% of women knew that folate is a vitamin[13], which is lower than
this study. Another study showed that,88.3% of the participants had heard about folate[16], which is higher than this
study.

This study showed that, only 73.4 % of participants knew the importance of folic acid in pregnancy.According to a
study conducted in Shanghai, China[17], 49.7 % of participants knew the benefits of folate which is lower than this
study. Another study showed that the knowledge regarding importance of folic acid in pregnancy was 43%[9].A
study conducted in Korea showed that,23.7% of women had knowledge about the role of folic acid in pregnancy[13].
The mean score of awareness among participants was 37.64 and the standard deviation (SD) was 7.22.The mean
percentage of the awareness score was 76%.Majority of the respondents showed the expected answers (either agree
or strongly agree for positive statements or disagree or strongly disagree for negative statement). According to a
study conducted in Hail region-Saudi Arabia, 91.0% of the women of reproductive age were aware of folic acid[18].
Another study showed that40% of participants appeared to be aware[9],which is lower compared to this study. The
mean score of practice among participants was 62.52 and the standard deviation (SD) was 14.77.The mean percentage
of the practice score was 64 %.According to previous study conducted in Malaysia, most of the participants seldom
ever engaged in activities that were related to folate consumption[10].According to a recent study, the average
percentage score for perceived folate practice among reproductive-age women was 71%[19].

The Folate Specific Food Frequency Questionnaire (FOL-FFQ) revealed that Curry leaves was consumed daily by
majority of the participants which was 59% followed by groundnut oil which was 49%. Ladies Finger was majorly
consumed weekly by 58% of participants andgoat liver was least consumed weekly by 26% of participants. Soya
bean was majorly consumed monthly by 32% of participants.Mango was consumed rarely by 24% of participants.
Chicken liver and goat liver was never consumed by the population of 18% along with crab by 14% and agathi leaves
9% of participants.According to previous study,only 23.25 percent of participants usually consumed green
vegetables and fruits, while 76.7 percent did not regularly consume these foods[9].Another study showed
that,participants consumed vegetables in every day diet, which was the most popular strategy for increasing their
intake of folate[10]. The study showed that the awareness regarding folate among participants was higher than
knowledge and practice regarding folate. The study showed that, inspite of the knowledge regarding importance of
folate in women of reproductive age, the practice of folate intake was high among the participants.

CONCLUSION

This study aimed to assess the knowledge, awareness and consumption of folate rich dietary sources among women
of reproductive age. The study revealed that majority of the participants had a low level of knowledge on folate
compared to awareness. The awareness regarding folate was moderate. The consumption of folate was low on daily
basis but moderate on monthly basis. The results revealed that moderate amount of participants had information
about knowledge, awareness and consumption of folate rich dietary sources among women of reproductive age.
Majority of the participants had positive attitude towards folate. More than half of the participants strongly disagree
that education of folate is a waste of time. This might be because majority of the participants had high educational
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background, hence the education would make them more aware of their health and health related diseases. Folate
specific food frequency questionnaire was specifically designed using Indian Food Composition Table (IFCT),
which included folate rich dietary sources of Indian foods. This can be used in future drafting of guidelines and
protocols relating to folate intake during preconception period.It is concluded that, knowledge regarding role of
folate in women of reproductive age should be improved.This could be done by conducting nutrition education
programs regarding importance of folate in women of reproductive age and its role during pregnancy and fetal
health.
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Tablel:Socio Demographic Data

FACTORS SUB SETS NUMBER (N=350) | PERCENTAGE (%)

19-24 284 81.1

Age 25-30 47 134

31-35 19 54

Class | 65 37.7

Class Il 164 95.3

Socio Economic Status (SES) Class Il 77 447

Class IV 43 255

Class V 1 0.6

Single 305 87.1

Marital Status Married 45 129
Divorced 0 0

Yes 17 6.8

If married, pregnancy planning within six months No 151 60.6

Prefer not to say 81 325

Table 2: Knowledge, Awareness and Practice Score on Folate

Category | Maximum score | Mean | Standard deviation (SD) | Mean percentage (%)
Knowledge 25 14.05 5.78 56%
Awareness 50 37.64 7.22 76%

Practice 97 62.51 14.77 64%
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64,18%

286,82%

5 Yes = No

93,27%

257,73%

= Yes = No

Figure 1: Knowledge on Folic Acid is a Vitamin

Figure 2: Knowledge on Importance of Folic
Acid in Pregnancy

T

Maize Soya Bengal Agathi Spinach Beans Ladies Drumstick Mango papaya
Bean  Gram Leaves Finger
Whole

#Daily ®Weekly = Monthly HRarely ®Never

100
5°I| | || || | |
0 l Il II I I Il I

£ & q,&\
‘%& Q&e & <
&

HDaily ®Weekly §Monthly WRarely §Never

|||. ||||| ||||| I‘ll. ||||I
&

&co& &

Figure 3: (a) Folate Specific Food Frequency
Questionnaire (FOL-FFQ)

Figure 3. (b) Folate Specific Food Frequency
Questionnaire (FOL-FFQ)

61802



http://www.tnsroindia.org.in

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

Vol.14 / Issue 80 / Oct / 2023 International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997

RESEARCH ARTICLE

Silica Nanoparticles Induced Neurotoxicity in Wistar Rat (Rattus
norvegicus)

Sonam Yadav?, Hemant!, Naresh Kumar Nirmal2 and P. J. John3*

1Research Scholar, University of Rajasthan, Jaipur — 302004, Rajasthan, India

2Assistant Professor, University of Rajasthan, Jaipur — 302004, Rajasthan, India

3Professor, University of Rajasthan, Jaipur — 302004, Rajasthan, India.

Received: 21 Jun 2023 Revised: 18 Aug 2023 Accepted: 11 Sep 2023

*Address for Correspondence
P.J. John

Professor,

University of Rajasthan,

Jaipur — 302004, Rajasthan, India.
E.Mail: placheriljohn@gmail.com

o100

EY MG WD

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 growing utilization of silica nanoparticles (SNPs) in biomedical and biotechnological fields,
particularly for in vivo drug delivery, has led to emerging concerns about their safety. In this study,
synthesized SNPs with an average particle diameter of 110 £5 nm were used to assess neurotoxicity in
male Wistar rats (Rattus norvegicus). The rats were intraperitoneally administered on alternate days with
varying doses of purified SNPs dispersed in water, such as 25, 50, and 100 mg/kg body weight,
representing low, moderate, and high doses, respectively, for 28 days. Experimental animals from each
group were autopsied a day after the last exposure.To evaluate neurotoxicity, the activity of various
antioxidant enzymes, including superoxide dismutase (SOD), catalase (CAT), glutathione-s-transferase
(GST), glutathione peroxidase (GPx), glutathione reductase (GR), and thiobarbituric acid reactive
substances (TBARS) leveland activity of neurotransmitters such as dopamine, norepinephrine, serotonin,
and acetylcholinesterase (AChE), were estimated in brain subregions, specifically thefrontal cortex,
cerebellum,corpus striatum, and hippocampus. The activity of CAT, SOD,GST, GPx, GR, and TBARS
levels demonstrated an elevation in all treatment groups, with a significant increase in the corpus
striatumandhippocampus regions of the high-dose SNP exposure animals. The activity of AChE and the
levels of neurotransmitters exhibited a slight decline in the subregions of all treatment groups compared
to the control group. This study concludes that intraperitoneal administration of SNPs to Wistar rats is
neurotoxic in a dose dependent manner.

Keywords: Silica nanoparticles, Wistar rats, Neurotoxicity, Antioxidant enzymes, Neurotransmitters,
Nanotoxicity
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INTRODUCTION

Silica nanoparticles (SNPs) are inorganic synthetic nanomaterials composed of silicon dioxide. SNPs possess unique
properties such as a large surface area, easy synthesis, facile surface modification, excellent biocompatibility, thermal
stability, and robust delivery systems. These properties provide a platform for biomedical imaging, detection,
therapeutic delivery, monitoring, and ablative therapies [1-5]. The dimensions, crystal structure, pore structure, and
morphology of Silica Nanoparticles (SNPs) can be accurately controlled, making them adaptable for multiple uses.
The ease of surface alterations provides the means to customize the surface chemistry for the purposes of drug
transport and location-specific delivery. SNPs have also found extensive application in other sectors such as energy
production, electronics, sensory technology, and catalysts.Mesoporous silica nanoparticles (MSNs) are capable of
accommodating a broad spectrum of fluorescent entities while simultaneously safeguarding these dye particles from
quenching of photoluminescence leading to precision in diagnostic and observation processes[6-7].

SNPs have numerous entry routes into the internal environment, such as digestive tract intake, respiratory tract
inhalation,intratracheal instillation and skin contact [8]. They can significantly damage many organs and systems [9-
12]. Wu et al. demonstrated a strong potential for SNPs to invade the central nervous system via intranasal
instillation and preferentially deposit in the striatum [13]. SNPs even exhibit neurotoxicity through the gut-brain axis
via oral administration[14]. They also increase the deposition of intracellular amyloid§ (AB) and
hyperphosphorylation of tau in neuro2a neuroblastoma cells. Owing to the widespread use of SNPs, their safety
issues have become a significant concern for human health [15]. The primary safety issue regarding SNPs usage is
their direct cytotoxicity, immune toxicity, and genotoxicity, which are influenced by factors such as particle size,
potential aggregation, long-term bioaccumulation, and hemolytic activity [16-19]. This present study aims to assess
the neurotoxic potential of spherical and mesoporous SNPs synthesized using a sol-gel chemical procedure [20].
Wistar rats were used to evaluate the neurotoxic effects of sub-chronic exposure to these SNPs. The induced
oxidative stress, neurotoxicity, and histopathology in various brain regions were analyzed using oxidative stress
biomarkers and neurotransmitter biochemical assessments.

MATERIALS AND METHODS

Synthesis and characterization of SNPs

Spherical and amorphous silica nanoparticles with an average particle size of 110£5 nm were synthesized in the
laboratory using a sol-gel chemical method according to Rahman and Padavettan[20]. Subsequently, the
nanoparticles were characterized using X-ray diffraction, UV-Vis spectrophotometer, Malvern Zeta sizer, and
Scanning Electron Microscope (detailed characterization data is under publication elsewhere).

Animal handling

In this study, healthy male Wistar rats (Rattusnor vegicus)with a body weight of 120+10 g and an age of 6-8 weeks,
and proven fertility, were used. The rats were housed in standard conditions as per the guidelines set by the
Committee for the Purpose of Control and Supervision on Experiments on Animals(CPCSEA), Ministry of
Environment, Forest and climate change, in New Delhi, India.The experimental protocols were approved by the
Institutional Animal Ethical Committee (UDZ/IAEC/1/020).

Experimental schedule

A fresh dispersion of SNPs was disaggregated by ultrasonication after dilution with deionized water before use. The
rats were treated alternately with the vehicle and SNPs at different doses of 25, 50, and 100 mg/kg for 28 days via
intraperitoneal injection. The rats were divided into four groups (6 animals per group), including a control group
(ultra-pure water as a vehicle), low dose group (25 mg/kg), moderate dose group (50 mg/kg), and high dose group
(100 mg/kg). Autopsies were performed at the end of the 28th day for the subchronic test, and brain sub-regions
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(cerebellum,frontal cortex,corpus striatum, and hippocampus) were analyzed for changes in antioxidant enzyme
activity and biochemical parameters to assess subchronic neurotoxicity.

General health indicators (general behavior, food intake, water intake, body weight, organ weights)

General behavior of rats was observed daily at 1, 6, 12, and 24 hours after dose administration during the entire
exposure period. The body weights of control and treated animals were recorded every week. Absolute organ
weights of control and treated animals were recorded on the autopsy day. Relative organ weights were calculated
using the formula: organ weight / body weight x 100. Water intake and food consumption by the animals were also
recorded daily.

Analysis of Antioxidant and AChE enzyme activity, TBARS and Neurotransmitter level assessment

The rats were euthanized and autopsied to isolate their brains, which were weighed and divided into four
regions:frontal cortex, cerebellum,corpus striatum, and hippocampus. The brain regions were homogenized in a
buffer solution and centrifuged to obtain a 10% homogenate. This homogenate was used to measure the various
antioxidant enzymes activity, such as CAT,SOD, GPx, GR, andGST and the levels of lipid peroxides and
neurotransmitters (dopamine, serotonin, norepinephring) using established methods. The activity of
acetylcholinesterase was also assessed.

SOD, CAT, GPx, GST, and GR activities were measured in brain tissue[21-25]. Assessment of TBARS level was
performed to estimate levels of lipid peroxide in brain tissue [26]. Dopamine, serotonin, and norepinephrine levels
were measured using the method prescribed by Jacobowitz and Richardson [27]. The activity of acetylcholinesterase
(AChE) enzyme was assessed using the method suggested by Ellman et al. [28].

Histological examination
Tissues under evaluation were collected post-sacrifice and fixed in 10% buffered formalin for 24 h and were
processed as per standard protocol (Nirmal et al., 2017).

Statistical analysis

All the data were statistically analyzed using GraphPad Prism (Version 8.0.2) and represented as mean + SD/SEM.
One Way Analysis of Variance test or ANOVA test followed by Tukey’s multiple comparisons was applied to
compare multiple parameters for assessment of significant variations.P values less than 0.05 were considered
statistically significant.

RESULTS

General toxicity of SNPs

SNPs treated Wistar rats did not show any change in moving, breathing, vocalization and inter-relations among the
cage mates. Most of the treated rats exhibitedgenerally instantitching at the site of exposure of SNPs. Several SNPs
exposed rats althoughbecame lethargic and assembled at the cage corner quickly after SNPsexposure.

Food intake and water intake
Food intake and water intake by rats of test groups were found in normal range and were comparable to control
throughout the study period (Fig 1 A-B)

Body weight and brain weight

Throughout the entire exposure period, the administration of SNPs did not cause any significant alteration in body
weight gain, as depicted in Figure 2(A). Furthermore, both the absolute and relative brain weights in all treated
groups showed no significant deviation from those of the control group, as shown in Figure 2(B).
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Oxidative stress markers in brain

In the cerebellum and frontal cortex, all markers showed statistically insignificant changes in the low and moderate
dose groups as compared to the control. However, in the high dose group, SOD and CAT activities significantly
increased in both sub-regions. The hippocampus and corpus striatum showed a similar pattern of increased SOD and
CAT activity in the high dose group, with significant increases also seen in the mid dose group. For GST, GR, GPx,
and TBARS, only the high dose group showed significant increases in these four sub-regions (Fig. 3A-F).

Neurotransmitters level in brain

Results indicated that serotonin levels,in the cerebellum and frontal cortex, had no significant difference across all
the dosage groups. For the hippocampus, there was no observable change for the low and mid dose groups, but the
high dose group showed a significant decrease. The corpus striatum followed a slightly different pattern, with the
serotonin level remaining unchanged for the low dose group, but showing a significant decrease for the mid and
high dose groups. Nor-epinephrine levels remained comparable to that of control except corpus striatum of high
dose group rats. Dopamine concentrations in cerebellum and frontal cortex, showed no significant deviations across
all dosage groups. In the hippocampus and corpus striatum, however, a significant decrease was observed in the mid
and high dose groups. AChE levels had insignificant changes in comparison to that of control group, in the
cerebellum and frontal cortex across all the dose groups. However, in the hippocampus and corpus striatum, while
the low dose group did not show any significant variation, we observed a statistically significant decrease in the
AChHE levels for the mid and high dose groups(Fig. 4A-D).

Histology

Cerebellum

Upon examination under a light microscope, the cerebellum of the control group maintained its general
cytoarchitecture (Figure 5, A). However, in sections of the treated group, a loss of Purkinje cells and cellular
shrinkage were observed in certain areas (Figure 5, B-D), though these were not significantly numerous. The Purkinje
cells exhibited minor, dose-dependent distortions and cellular shrinkage, but these changes were not very common
and mostly cells retained a normal appearance.

Cerebral cortex

Under light microscopy, the cerebral cortex of the control group displayed typical cellular structure (Figure 6, A).
However, histological variations were noticeable in all cells when compared to the control group (Figures 6, B-D).
These alterations included the emergence of vacuoles of diverse sizes, both intercellularly and intracellularly. The
pyramidal cells, which were most affected, exhibited irregular shapes and shrinkage. A subset of the granular cells
presented a faint staining pattern and a vacuolated background.

DISCUSSION

Nanoparticles (NPs) possess the ability to penetrate biological tissues and cells, environments known for their strong
oxidative and catalytic properties [13] [29-30]. This study was aimed at discerning the impact of sub-chronic
exposure to silica nanoparticles (SNPs) on oxidative stress and neurotoxicity in the brain. SNPs, synthesized using
the sol-gel method, were evenly suspended in water through sonication before being administered intraperitoneally
to Wistar rats. The observed results indicated that a sub-chronic, alternating 28-day cycle of intraperitoneal SNP
exposure at doses of 25, 50, and 100 mg/kg body weight increased antioxidant enzyme activities, such as SOD, CAT,
GPx, GST, and GR, in the rat brain sub-regions. These findings are in agreement with previously published in vitro
and in vivo data [31-32]. This alterationsuggests an increase in toxic reactive oxygen species, which, in turn, leads to
cellular damage post-SNP treatment. An in vivo neurotoxicity study by Wu et al. reported SNP penetration into the
brain, predominantly the striatum, after intranasal instillation in rodents [13]. They also noted an amplified
inflammatory response and induction of neurochemicals following treatment. Our study similarly observed a slight
increase in TBARS levels in the hippocampus and corpus striatum of animals treated with moderate and high SNP
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doses, indicating a dose-dependent lipid peroxidation response. The SNP neurotoxicity in brain sub-regions was
further evaluated by assessing acetylcholinesterase (AChE) activity. Prior research has shown that ROS and free
radicals can disrupt cellular redox balance and normal biological functions in the brain, including fluidity and
permeability [33-35]. Boukholda et al. also reported a decrease in AChE activity in rats exposed to SNPs, a finding
mirrored in our research, where we noted a similar decline in AChE activity in hippocampus and corpus striatum of
rats exposed to SNPs [36]. Interestingly, an insignificant decrease was observed in the cerebellum and cerebral cortex
in our study. This may be due to the variable reach and accumulation of SNPs in brain regions, although, we could
not assess such accumulation. These findings are in line with those reported by Boukholda et al.[36].

Our histopathological examination of both the cerebellum and cerebral cortex revealed predominantly normal
cellular architecture, though high-dose exposure groups exhibited noticeable distortions across most cellular layers
in both sub-regions. Vacuoles of varying sizes were a common feature in the observed cellular damage, appearing
both within and between cells across all layers. Despite these changes, our analysis revealed a general resilience in
the cytoarchitecture of both the cerebellum and cerebral cortex following exposure to SNPs. Given the implications
of these findings, this study suggests further research to assess the histopathological and ultrastructural alterations,
as well as the potential neurotoxicity induced by various SNP sizes in different components of the brain.

CONCLUSION

The evidence garnered from this study conclusively demonstrates that an alternating 28-day exposure to silica
nanoparticles (SNPs) with a diameter of 110+5nm significantly impacts oxidative stress markers and
neurotransmitters, thereby precipitating minor structural changes in specific brain sub-regions of adult Wistar rats.
We observed that the activities of superoxide dismutase (SOD), catalase (CAT), glutathione-s-transferase (GST),
glutathione peroxidase (GPx), glutathione reductase (GR), and levels of thiobarbituric acid reactive substances
(TBARS) all elevated across all treatment groups, in the hippocampus and corpus striatum regions of animals
exposed to moderate and high doses of SNPs. Activities of acetylcholinesterase (AChE) and levels of other
neurotransmitters exhibited significant decline in dose dependent manner. In conclusion, the intraperitoneal
administration of SNPs to Wistar rats incurs alterations in certain biochemical parameters, neurotransmitters, and
precipitates dose-dependent histopathological changes, albeit with minor distortions. These findings underscore the
potential risks associated with SNP exposure, necessitating further in-depth research and a comprehensive
understanding of the associated mechanisms.
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Figure 1: (A) Food intake (g/day/group) and (B) Water intake (ml/day/group) in animals of control group (Group 1)

and test groups (Group 2-4).
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Figure 2: (A) Body weight (g) and (B) Brain weight (g)of control rats and rats treated with various doses of SNPs.

Values are in mean + SEM (n=6).
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Figure 3: (A-F) shows the specific activity of SOD, CAT, GST, GR, and GPx, as well as the concentration of TBARS in
different brain sub-regions (CB-Cerebellum, FC-Frontal Cortex, HIP-Hippocampus, and CS-Corpus Striatum) of
control and SNP-treated rats. Each group consisted of 6 animals, and the values are represented as mean + SD
(standard deviation). One-way ANOVA followed by Tukey's multiple comparison test was used to analyze data. (A)
SOD (Superoxide Dismutase); 1 unit is equal to the amount of enzyme that inhibits the rate of autoxidation of
pyrogallol by 50%. (B) CAT (Catalase); 1 unit is equal to 1 millimole of H2O2 decomposed per minute per milligram
of protein. (C) GST (Glutathione-S-Transferase); 1 unit is equal to the formation of umole of G-SDNB per minute per
milligram of protein. (D) GR (Glutathione Reductase); 1 unit is equal to the oxidation of nanomole of NADPH per
minute per milligram of protein. (E) GPx (Glutathione Peroxidase); 1 unit is equal to the oxidation of nanomole of
NADPH per minute per milligram of protein. (F) TBARS (Thiobarbituric Acid Reactive Substances);1 unit is equal to
the formation of 1 nanomole of TBARS per hour per milligram of protein. The legend indicates different groups:
Control group, L.D. (low dose group), M.D. (moderate dose group), and H.D. (high dose group). The asterisk (*)
denotes statistical significance at P < 0.05 compared to the control group.
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Figure 4: (A-D) Shows concentrations of serotonin, nor-epinephrine, dopamine as (pg/g) and specific activity of
acetyl cholinesterase as (umol substrate hydrolyzed/min/mg protein) in brain sub-regions (CB-Cerebellum, FC-
Frontal Cortex, HIP-Hippocampus, and CS-Corpus Striatum)of control and SNPs treated rats. Each group consisted
of 6 animals and values represented as meanz SD. One-way ANNOVA followed by Tukey's multiple comparison test
was used to analyze the data. (A-C) show concentration as microgram pergram(pg/g) of serotonin, nor-epinephrine,
dopamine, respectively.(D) AchE (Acetyl Cholinesterase) where 1 Unit is equal to 1 pmolsubstrate hydrolyzed per
minute per milligram protein. Legends show various groupsnamely, control group, L.D. (low dose group), M.D.
(moderate dose group), H.D. (high dose group). *P<0.05 indicates significant statistical difference from control group.
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Figure 5: (A-D) Light microscopic histological examination of cerebellum of the control & treated groups. (A)control

group; (B) low dose group; (C) moderate dose group; (D) high dose group. Arrows point to the degenerated Purkinje
cells with vacuolation, loss of Purkinje cells and hyperchromatizedPurkinje cells (H. & E. 400x).

Figure 6: (A) Representative photomicrograph of cerebral cortex of control Wistar rat showing general
cytoarchitecture consisting of pyramidal cells, granular cells and neuroglial cells. The pink stained background
texture composed of neuropile, a mass of neuronal and glial cell process. (B-D) Light microscopic histological
examination of cerebral cortex of all treated groups, (B); low dose group, (C); moderate dose group, (D); high dose
group respectively. Arrows point to the degenerated, hyperchromatic pyramidal cells and faintly stained granular
cells which showed vacuolated background at some places(H. & E. 200x).
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ABSTRACT

Advancement and innovation in technology have taken the lives of people to another paradigm where
the people adapted to learn online. The present situation, Covid-19 pandemic demands the learner to
adopt eLearning technologies. Learning online has become an integral part of every learner, even the
teaching and learning for kinder garden school is taking place through elLearning systems. The most
difficult aspect in eLearning is allowing eLearning systems to adapt features such as learning style and
learning ability in order to produce a personalised learning experience. The typical eLearning system's
limitation is its lack of flexibility and adaptability, as it provides learning objects based on the notions of
"one size fits all." An eLearning system should adapt to the learner's choices to make it more user-
friendly. Personalization in e-Learning can be achieved by upgrading the recommender system, which
adapts to the learner's preferences and recommends customised learning objects during the learning
process. This drew the researcher’s interest to investigate systems that recognise both learning style and
learning ability, and which may be applied into the eLearning system. The primary goal of this research
is to meet the educational demands of the learning community by proposing a recommender system. To
achieve this goal, learners must be classified based on their learning style and learning ability. The
proposed work identifies the predominant learning style and learning ability of the learner by
investigating the questionnaire and log file of the learners. A enhanced framework with Knowledge
Graph is offered, which considers learning style and learning ability when providing personalised
learning materials. The learner’'s academic performance is assessed before and after the intervention, and
the effectiveness of the suggested recommender system is statistically validated.
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INTRODUCTION

Technology Enhanced Learning has created a thirst for creating a modern learning environment and the eLearning
systems are the outcome of information and communication technology for teaching and learning [1]. The
advancement, enhancement, novelty in the teaching and learning process are essential. The eLearning system is
expected to identify the desire and needs of the different stakeholders like learners, tutors, and teachers during the
process of gaining an educational experience. The efforts made by eLearning systems in preparing instructional
content are still maturing. The recommender system can solve this limitation by recommending relevant learning
content to the learner. Traditional recommender systems, such as collaborative filtering and content-based
recommendation algorithms, are based on user ratings and content characteristics. The learning and thinking of a
learner determine the learning style that changes from context to context [2]. The process of obtaining and
processing the information describes the learning style of a learner which is a unique characteristic of a learner. The
recommender system takes advantage of machine learning, data storage, and retrieval methods to recommend
prospective learning objects to the learner. The contemporary Learning Management Systems still provide the
learning objects irrespective of the learner’s learning style [3]. Personalization is provided by these systems [43, 53],
which use information about the learning technique, the learner's profile, learning objects, and so on.

In the adaption process, the Learning Management System [4, 5, 6, 7] makes use of peer learner collaboration, content
identification, and delivery. The recent advancement in the adaptation methods lacks in recommending learning
objects by adapting the learner’s learning style and learning ability. In the adaption process, the majority of them
employ either a learning style or a learning ability. The goal of this investigation is to determine the learners' most
appropriate learning style and learning ability and use it to deliver a tailored learning experience to achieve better
academic performance. The proposed work is structured in this manner: Section 2 describes the state-of-the-art. The
methodology and proposed work are elaborated in Section 3, the inferred result and the view of the suggested
framework is provided in section 4. The limitation of the study is mentioned in section 5 and Section 6 provides the
conclusion.

State-of-the-art

Learning

In day-to-day life, we use the common word learning that affects all aspects of our life. The change in one’s
behaviour is known as learning which happens through experience or habit. The individual’s performance, in any
event, can be improved through learning [8]. Learning is a process that involves encountering individual
experiences, changes in knowledge, behaviour, and the way acts upon the situation. Education through learning is a
fundamental right of every individual that can transform the human intellect and society. It assists a person to
improve their knowledge, confidence, self-motivation, and problem-solving abilities if the learning experience is
personalized.

e Learning

A formalized teaching and learning that is managed through technology and electronic resource is called eLearning.
The eLearning resources are delivered in different formats like Acoustic, Movie, Writing, Pictures, Simulations, Web
Chat, Discussion forum, Diagrams, Charts, etc [9]. eLearning has created new demand in teaching and learning
objects and tools, they attract the attention of educational institutions and the companies that supply the learning
objects in different formats. Computer manufacturers, software developers, publishing houses, and special training
providers are now focusing on content creation in different formats [10]. The success of eLearning is determined by
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providing learners with tailor-made and more personalised learning resources, rather than offering them instructions
and learning objects. Here the challenge is to provide a personalized learning experience to the learner.

Present eLearning Scenario

Today numerous institutions across the world have started providing education and training over the World Wide
Web. Research indicates [11] that there are several universities now started offering complete degree courses and
diplomas through eLearning. There are more than ten million courses are now online for different categories. In
addition, college and university courses are available online. These courses are offered in all domains including
engineering, science and humanities, management studies, and other life scoping skills. Often training and support
for the teachers are also carried through online. The technology helps in eLearning systems to store, organize and
retrieve the content but the technique and technology adopted in the eLearning system are based on the learning
style and capability of the learner to be matured. The demand raises for personalization in the eLearning systems.
Hence it is a need to bring up a framework to enhance the Learning Management System that caters to the desires of
the learning community for a better-personalized learning experience.

Timeline of Education
The evolution and the timeline of education are presented in Table 1 where the latest update demands tailored
teaching and learning [17].

Learning Styles

The pattern of understanding the information is known as the learning style. Learning style is the preferential way in
which an individual takes in, processes, and remembers the information. Learning style characterizes variances in
the learning style of the individual learner [12, 51]. Many demonstrated approaches and techniques exist to classify
the leaner using the differences in the learners. A few approaches are Kolb’s Learning Style, [13], Felder and
Silverman Learning Styles (FSLS) [14], Myers Briggs’s Learning Style [15]. The researcher has chosen the Visual,
Auditory, Read / Write, and Kinaesthetic (VARK) approach suggested by Neil D. Fleming [16]. VARK approach is
one of the worldwide approaches employed to classify the learner based on the way of learning. The attributes of the
learner who possesses the VARK learning style are represented in Fig. 1.

Despite the fact that educationists use typical learning styles to assist the teaching and learning process, study
continues on the learning style debate [44], Because we are aware that no two students are alike and that their
learning styles differ in a variety of ways, knowing the learner's learning style has a significant impact on the
learner's capacity to learn and grasp the learning objects.

Learning Materials and Learning Objects

Learning materials are created by different authors on a concept or topic. Any form of resource like digital or non-
digital that supports learning activity is called Learning Objects or Learning Materials [18]. Learning Objects could be
used in multiple contexts for any purpose, they can be grouped into a larger collection of content and they should be
interoperable, accessible, reusable, and durable to supplement learning. Learning objects are found in the form of
text, video, audio, chart, diagram, case study, simulation, graphics, and multimedia content. The challenge is to
personalize them based on the learner's preferred way.

Adaptive eLearning System

The desire and the need of every learner are satisfied through adaptive eLearning. The approach and technology
used to understand each learner and to deliver customized learning materials are known as an Adaptive eLearning
System. Stoyanov and Kirschner [19, 20]. describes the adaptive elLearning as a system that interacts and
personalizes eLearning content, pedagogical models to satisfy that learner’s need and preferences. The study in [21]
enlightens the diverse sensory models employed in the process of identifying the learning styles and most of the
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techniques are based on the VARK questionnaire. The researchers in the eLearning domain consistently contribute
towards the enhancement of the learning platforms that fulfillearners’ expectations, motivation, and learning style
[22]. According to the literature [23, 24], several efforts were made in personalization, most of the strategies adopt
the detection of learning style based on a static questionnaire and these techniques ignore the learner’s learning
ability and the time they used upon each type of learning objects.

The work in [25] identifies the frequently visited web content by investigating the learner’s navigation pattern. The
clustering method is employed to identify similar learners for the personalized recommendation technique [26].
Educational mining is a process of receiving and giving systematic instruction is introduced in the work [27] to
predict learner’s performance. A few more adaptation techniques and their processes are listed in Table 2.7 in which
the adaptation based on either learning style or learning ability of the learner.

Recommender System

In recent days eLearning recommender system is picking up its importance due to its capability to improve the
learning experience by providing personalized learning objects to the learner. It automatically acquires the learner
individualities like learning style and knowledge level to put forward the learning resources [40], here the author has
recommended ontology-based e-content. Different techniques are used in recommendations like content-based,
collaborative filtering, knowledge-based, and hybrid. According to the research, recommender systems use strategies
based on either the user's profile or their academic performance. As a result, it is an attempt to include these two
aspects into an eLearning system in order to improve the learner's academic performance.

RESEARCH METHODOLOGY

Having seen the objectives of the research work, it is vital that this research be redounded to the eLearning System
Developer / Content Creator / Course Teacher to deliver tailored learning objects to the learner in the eLearning
environment, and also to enable them to have a joyful learning experience. Fig. 2 represents the various phases of the
proposed work.

Phase 1: To identify the Learning Styles and Learning Ability of the learner by exploring and comparing various
learners’ behaviors

e  Method 1: By using VARK Questionnaire (Manual)

e Method 2: By using the learning activities of the learner (From Log File)

¢ Method 3: By using the time spent on the learning objects (From Log File)

e  Convergence of predominant learning style of the learner from the above three methods.

e Identification of Learning Ability on Learning Outcome

Phase 2: To recommend customized learning object

e Based on the Learning Style

e Based on the Learning Ability

e Based on the Learner’s Learning Style and Ability

Phase 3: To propose a framework by incorporating the influencing factors such as Learning Style and Learning
Ability to generate personalized learning object for improved the academic performance.

Phase 1

Method 1: Identification of learning style using VARK Questionnaire

This method uses the VARK questionnaire [41 to identify the learner’s learning style, the responses are processed
and stored in the repository for further action.

The preference of the learner’s learning style can be described as follows.
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X:{XE[O,l]x:(xV,xa,er,xk)} (1)
Where
Xisthelearning preferenceof thelearner

xis a vector of learning styles(v, a,,rwand k)
(where, v—Visual,a— Auditory, rw—Read /Write, k — Kinaesthetic)

By using VARK questionnaire it is very simple to explicitly find the x value for each learner, the ‘0’ indicates
insignificant satisfaction and ‘1’ indicates utmost satisfaction. The profile of an individual learner is updated with
obtained learner style along with the personal . Here the Identification of learning style is static. This motivated the
researcher to design an experiment on the learner classification based on investigating the user profile from the log
file for better personalization which was carried out in method 2 and method 3.

Method 2: Identification of Learning Style of the Learner by Investigating Learner’s Profile for the Learning
Activities (Log file)

The log file of the learner is analyzed for the learning activities to classify the learning style. The different formats of
earning objects as mentioned in Fig. 4 visited by the learner are taken into consideration for classification.

The learner’s log file is examined to get the count of visits to the learning objects associated with the learning styles
(VARK). The equation 2 gives the learning style.

L.S(User)=maxvisit{L.O(V,A,R,K)e(0,1)} (2)
where

L.S.isthe Learning Styleof User

L.Oisthe Learning Objectof Visual, Auditory, Re ad /Write, Kinaestheticlearning Materials
L.S.(User)=0representsthe maximal satisfaction and 1representsminimal satisfaction.
The steps to classify the learner

Use a log file to capture the learners’ learning activities for a course.

Count number of visits to learning objects by the learner and tabulate them.

Generate training data set based on the learner model and train the system by using the training data set.
Use Machine Learning algorithm (Random Forest) to classify the learner.

PobdPR

As illustrated in Fig. 5, the data are processed so that each row has a value for each learning style feature (Visual,
Auditory, Read/Write, and Kinaesthetic), with 0 indicating the least satisfaction and 1 indicating the most
satisfaction.

Why Random Forest Algorithm

In contrast to the commonly used logistic regression which has strong bias and low variance and a decision tree
model with high variance and low bias which might result in somewhat unstable output [45]. This investigator has
opted for the Random Forest algorithm based on the following factors.

e Random forests have a high level of accuracy in many cases.

e ltsefficacy is impressive. In large data sets, this is noteworthy.

e The forests that have been created can be saved and utilized.

¢ Incontrast to other models, it is not overburdened with features.

Method 3: Identification of Learning Style by investigating the time spent on Learning Objects (Log file)
It is another approach to identify the learner by using the time consumed by the learner to understand each type of
learning object. Fig. 6 illustrates the Graphical Representation of the classification of a learner.
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Steps to identify the classification of learners are as follows:

Observe the learning content referred by the learner and tabulate information with the USER_ID and learning

Content_Id.

lowy, lowe, lowrw, 0%k are the percentage type of learning content in each Learning Object (L.O) and

lot, lot, lorw, low are the time consumed by the learner in each learning object type

Use the following formulae to normalize the time consumed by the learner.

t
T_V =(lo, /Y t=lo, +lo, +lo,, +lo,)*100 (€)
i=1
t
T_A=(lo, /) t=lo, +lo, +lo, +lo,)*100 (4)
i=1
t
T _RW =(lo,, /> t=lo, +lo, +lo,, +lo,)*100 (5)
i=1
t
T_K=(lg /> t=Iq,+lq,+lq,,+lg,)*100 ©)

i=1
Where,
"i" isthetime consumed by thelearner inan hour (t)

T _ Aisthe%of consumed time onVisual content

T _ Aisthe%of consumed time on Auditory content

T _R/W isthe% consumed time onRead _Write content
T _Kisthe%of consumed time on Kinaesthetic content

Use the following equation to obtain the learner’s predominant learning

Z IOtVi Z Iotai Z IotrWi Z IOtki
N , y )

N N N

LS, (X) = Max (7).

Where,
i=1,2,3,.. N (the count of learning objects visited by the learner )
j=1,2,3,..M (the count of the users )

The learning style is observed by using the maximum value obtained from the Equation 7. Table 3 shows a snapshot
of the learner’s predominant learning style.

Consolidation and convergence of Learning Style from THREE methods
The researchers have used 3 methods for the identification of learning styles. Fig. 7 below shows the process of

consolidation and convergence of Learning Style from THREE methods

From the investigation of the learner, the generalized learning style of the learner is identified by observing
maximum occurrences of the learning style.
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L.S (User) = max frequenc{M1, M2, M3}

Where L..S isthe LearningStyle

M1is Methodl, M2 is Method2 and M3 is Method3
if(M1 = M2=M3) then M1
if(M1=M2=M3) then M2
if (M1=M2=M3) then M1
if (M1=M3%=M2) then M3

if there is equal occurancexf learningstylein all thethreemethodsthen

M1 M2 M3
L.S(User) = max {[Z —j , [Z —j , [Z —j} ———=(8)
n n n

Where 'n'isthe numbeof learningstylesin eachmethod

(i.e. 4 (Visual, Auditory Read / Write, Kinaesthetic)
Where, V-Visual, A-Auditory, R/W-Read/Write, and K-Kinaestheticlearner.

Identification of Learning Ability based on Learning Outcome

The following equation is used to find the academic performance of the learner.

Tm+Qm+Am+Dm+Vm ...... Xm (11 )

Ms

Where, ‘n’ is Number of learners, ‘m’ is number activities in each assessment component, ‘T’ is mark in Test, ‘Q’ is
marks in Quiz, ‘A’ is mark in Assignment, ‘D’ is mark in Discussion forum, ‘v’ is mark in Viva-Voce, and ‘X’ is the
number of Activities

The course teacher can fix the threshold value on the academic performance obtained from the equation 11 to classify
the learners. Highly Skilled, Moderate, and Slow Learners are the three categories of learners that are used to
facilitate them to acquire and better insight into learning objects. This classification is used to justify how
personalization enables the learner to maximize the learning outcome. The researcher has used the threshold
value(i.e. Marks) as > 80 for a Highly Skilled Learner, > 45 &< 80 for Moderate Learners, and < 45 for a Slow Learner.
Investigation on the influencing factors Learning Style and Learning Ability using ANOVA test is done and the
results compared with the learning outcome after the recommendation of personalized learning objects which are
provided in the results and discussion section.

Phase 2: To Recommend Personalized Learning Objects

Generation of Learning Objects using A* algorithm based on the finding of the Learning Style

The process of generating personalized learning objects is structured into three fundamental segments
e Learner Module,

e Recommender Module

e Repository Module

The learner module identifies the learner’s learning style and is used in the navigation process to personalize
learning objects. The Repository module organizes and stores content of all the courses. Chapters and
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concepts/topics make up a course. The recommender module suggests a learning path for the learner that includes
personalised learning objects. The Learning Objects (L.O) are represented as a graph G = (V, E). Where ‘V’ is nodes /
vertices which represent L.O and ‘E’ is the collection of edges among the nodes. The graph is represented as follows.
G=({LO1, LO2, LO3,LO4,L05,L06,LO7,LO8, LO9, LO10},
{ {LO1,LO2}, {LO1,LO3}, {LO1,L04},

{LO2,LO5}, {LO2,L06}, {LO3,LO7}

{LO3,LO8}, {LO4,L09}, {LO4,LO10}})
Where,
‘G’ is a graph with ten vertices (V) and nine edges (E)
A snapshot of organizing the Learning Objects is shown in the Fig. 9.
For the graph in Fig. 9, An edge is that connects vertices u,v is denoted by {u, v}. Each node is assigned with four
tuples. They represent the values for the Visual, Auditory, Read / Write, and Kinaesthetic aspects of L.O. These
values are assigned by the course creator; each gives the suitable learning object for the learner according to the type
of learning style. An algorithm to get the learning object based on the learning style of the learner is given in
Algorithm 1, where ‘s’ is the source vertex that is a root node. The parent & [u] of each vertex ‘U’ in the graph (parent
of source - root) is assigned with NIL.

Algorithm 1Algorithm to get learning object based on Learning Style

1. foreachu e V (G)

2. n[s]=NIL

3. Q=(s)

4. while Q# ()

5. u=DEQUEUE [Q]
6. foreach v eAdj [u]

7. LP(Video) = [v] = max [ (Video,W;), LOi]
LP(Audio) = [v] = max [ (Audio,W;), LOi]
LP(R/W) = [v]=max [ (R/W,W)), LOi]
LP(Kinesthetic) = [v]=max [ (Kinesthetic, Wj), LOi]
8. ENDQUEUE
Table 9 gives the learning path L.Os generated using Breadth First Search (BFS) and Depth First Search (DFS) are
shown in Table 9.
Learning Objects generated by BFS and DFS traversal are depicted in Fig. 10.

Generation of Personalized Learning Objects using A* algorithm based on Learning Ability of the Learner

Fig. 11 gives the snapshot of organizing the Learning Objects. For the graph in Fig. 11, An edge is that connects
vertices u,v is denoted by {u, v}. Each node is assigned with three tuples.

They represent the aspect value of Learning Objects for the Highly Skilled Learner (H), Moderate Learner (M), and
Slow Learner (S). These values are assigned by the course creator each gives the suitable learning object for the
learner according to the learning ability.

G=({LO1, LO2, LO3, LO4, LO5, LO6, LO7, LO8, LO9, LO10}, {LO1, LO2}, {LO1, LO3}, {LO1, LO4}, {LO2, LO5}, {LO2,
LOG6}, {LO3, LO7}, {LO3, LO8}, {LO4, LO9}, {LO4, LO10})

Where,

‘G’isa graph with | V | =10 Verticesand | E | =9 edges.

Learning path comparison between Breadth First Search (BFS) algorithm and Depth First Search (DFS) algorithm is
given in Fig. 13..

Generation of Personalized Learning Objects based on Learning Style and Learning Ability using Knowledge
Graph (K.G)

The idea is to incorporate the learning capability to bestow learning objects for a better learning experience.The
knowledge graph technique is used to provide tailored learning objects to the learner. An open-source library file
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‘spaCy’ is used to extract the information which offers a Tokenizer, POS Tagger, and a Named Entity Recognizer.
Pre-trained machine learning models for many languages are available in spaCy. The learning object of python
programming language in [42] taken for the implementation of the study, the learning is changed into .csv file
format. The most significant aspect of KG is to recognize the nodes (i.e. entities present in the sentences) and the
edges (i.e. the relationship that connects entities) among them. A set of nodes and edges form a graph. Algorithm 2
shows how to extract the entity and relations from the learning object.

Algorithm 2Algorithm for data pre-processing, concept extraction and KG construction

/IData Preparation from Learning Object (L.)O

1. Start

2. inputL.O = {textcorpug

3. Convert the data into spaCy acceptable format (.CSV, JSON etc.)
4. Feed the data into the model in spaCy.

/IConcept Extraction

Use predefined trained model in spaCy to extract the entities and relations.

If model has finished prediction of entity and relation/predicate then

Output the recognized entity and relation/predicate

Otherwise go tostep 5

Use entity and relation/predicate to construct KG

10. Stop

The learning information for this study was drawn from [46], which is a tutorial for learning the Python
programming language. The data is converted to a.csv file type. The knowledge graph is built using the ideas
extracted by the spaCy library. Fig. 14 depicts a section of the built graph's schematic representation.

The visualization of the knowledge graph for the python programming language is depicted in Fig. 14.

Table 11 represents a snapshot of the extracted entities and relations. Though the extracted entities and relations, KG
can be constructed and traversed to provide a tailored L.O based on the learner’s learning style and learning ability.
Learning Objects are generated as given below:

Consider ‘E’ asa collection of entities and ‘R’ as relation, then the knowledge graph is generated as triples (S, r, t)

Here S,t € Entities (E) andr € Relations (R).

. For instance (PERL, is similar to, Python)
o Knowledge graph is queried and traversed to derive the information

© oo N oG

The process of producing a set of all possible triples and a set of all possible queries is outlined in Algorithm 3, where
E denotes the set of entities, R denotes the set of relations mapped to the entities, and G denotes the underlying
knowledge graphs. The paper [47] inspired this concept of creating all possible triple designs.

Algorithm 3Algorithm to produce all possible queries
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1. Start

2. for each (sj ,rb,tj ) € G do

2 TP, = {(sl,rl,t1)| s1.ty € E, rpe R, (sg, 1.t )e G}

3. TP, = {(sz,rz,t2)| So.ty) eE, rpoe R, (s, ry,ty)e G}
4.

5 ™n = {(Sn.r.tn) | sn.thn € E, rme R, (sp, rn,tn )e G}
6. Stop

Where

TP is all possible Tripple Pattern (1. n)

s,t are entities (1... a)

r is the relation (1... b)

E - is set of entities
R — is set of relations
G - is Knowledge Graph

Phase 3: Proposed Framework to enhance the eLearning system

Recommender systems are becoming increasingly used in the corporate world for recommending products to
customers in an online setting. It's a software agent that suggests a variety of options for the user to choose from.
This piece of software acts as an agent for a user or another programme in an independent and continuous manner
[48, 52]. As a culmination and convergence of all the work done, a framework is proposed to enhance the eLearning
system by incorporating the influencing parameters (learning style and learning ability) which enable the content
creator, system developer, and the course teachers to respond to the learners with personalized learning object based
on the proposed learners’ classification. As a result, there is an improvement in the academic performance of the
learners.

Existing eLeamning Architecture's Limitations

Existing eLearning systems have a customizable architecture, but they fall short in the following aspects.

In today's systems, personalization factors are either learning ability or learning style. They fail to consider or
account for both influencing variables.

Every learner's learning process tends to differ, as shown in the state-of-art. The efforts made by eLearning systems
to accommodate the learner's preferred method must be strengthened.

In recent years, the usage of standardised learning objects such as SCROM has grown in popularity, however they
have yet to control the type of learning object required based on learning style or aptitude. To satisfy the demands of
the learners, such learning items must be regulated. With the aforementioned restrictions in mind, a recommender
system is developed to alleviate noted inadequacies in existing eLearning systems, and a new framework is created.
A recommender's framework As shown in Fig. 15, an eLearning system is proposed to provide tailored learning
objects to improve academic performance.

i Identification of Learning Style and Learning Ability Module

ii. Knowledge Graph Construction Module

iii. Recommender System Module

Identification of Learning Style and Learning Ability Module uses VARK learning style model to identify the
learner’s learning style. To determine the learner's learning ability, the log file is reviewed for the learner's academic
performance. The results of the numerous exams are used to predict the learner's learning aptitude, which can be
classified as advanced, moderate, or slow learners The Knowledge Graph [49] is a versatile way to describe
knowledge in any subject. Knowledge graphs can be built manually or automatically [50]. The course teacher /
content creator / system developer intervenes in the created LOs and groups them into four sorts of learning objects:
Visual, Auditory, Read/Write, and Kinaesthetic in order to give personalised learning objects to the student.
Following the selection of LOs depending on the learner's ability, the suitable LO is chosen and presented to the
learner.
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The following steps are used in recommendation process:

Find out about the learner's learning style and ability to learn.

Using Predicate Logics, create a Knowledge Graph (KG) for learners with varying learning potentials.

From the KG, Learning Objects are grouped into Visual, Auditory, Read/Write and Kinaesthetic Learning Objects.

To recommend individualised learning objects to the learner, use Content-Based Filtering.

In Fig. 15.1, 'A’ represents the set of learning objects for learners with various learning potentials, while 'B' represents
the set of learning objects in various formats such as Visual, Auditory, Read/Write, and Kinaesthetic. The student
receives a set of individualized learning objects based on his or her learning style and abilities.

RESULTS AND DISCUSSIONS

To experiment with the proposed work, the Learning outcome of the programming language for 200 students of
BCA and MCA departments where an eLearning system is used to supplement the teaching and learning. Learning
outcome of the 200 students before the intervention has been observed (L-Outl) and the learning outcome of the
students after the intervention have been observed (L-Out2). The summary of the findings is shown in Table 13 and
Fig. 16. The researcher conceived a two-way analysis of variance (ANOVA) to test whether learning style and
learning ability have a statistically significant influence on the learning outcome of the learner.

Key Findings

The results of the ANOVA test are presented in Table 13. The R-squared value before the intervention is 0.692 and

0.730 after intervention. This concludes the following

e  After intervention, there is increase of 4% (from 69.2 % to 73%) in the variance which shows that 73.0% of the
variance in learning outcome is influenced by the learning style and learning ability of the learner. There is 4% of
increase in the variance.

e 19,5 percent of moderate category learners are moved to advanced learners’ category, i.e. from 32.5 percent to 52
percent.

e The percentage of moderate learners has decreased from 66.5 percent to 48 percent as they have progressed to
advanced learners. There are no slow learners (the percentages of slow learners are reduced from 0.01 % to 0 %).

This study has found that giving learners with customized learning objects based on their learning style and ability

allows them to have better learning experience and achieve academic success.

Limitations of the study

The study was carried out in a closed system where the Learning Objects are consumed within the organization. The
recommended external learning resources developed by the course teacher/system developer/content creator are
added as additional resources. The other factors that influence the learning ability like study environment, emotion,
economic background, etc could also be considered in the classification of learners. State-of-art Machine/Deep
Learning Algorithms can be employed to automate and enhance it for a global population.

CONCLUSION

This research work recognizes the learning style of the learner by employing various methods, and it also identifies
the influencing factors on the learning of the learners. The outcome of this research is a framework that provides
tailored learning to the learners by incorporating the realized knowledge about the learner’s preferences. The
proposed framework exhibited significant improvement in the learning experience on the sampled population which
was verified for the influencing factors. Knowledge Graph has been an excellent complement to the personalization
process. This contribution has a significant improvement on the results of the sample population.
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Table 1 Timeline of Education

Education 1.0 Education 2.0 Education 3.0 Education 4.0
Meaning Teacher Centric Student-centred Learner-Centered Learner-Centered
System approach method Method
. Self-learning,
Teaching Teacher and Teacher to Student f;?ﬁ tf; Crh;r::tﬁe Evolution of
takes place by Student Student to Student tailored teaching
students do research .
and learning
Lessor absence of Technology and the use Technology is Increased use of
Technology of an internet . -
technology ) everywhere virtual reality.
recognized
Table 2 Adaptation Techniques used by other Researchers
S.No Author Method used
1 E. Triantafillou, et.al [28] Cognitive Styles
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3 N. Stash, [30] Learning Style
4 VijaVagale [31] Background knowledge and learning style
5 Nihad EIl. Ghouch et.al [32] Case based Reasoning
6 Shipin Chen et.al [33] Learning style and cognitive state
7 PinantaChatwattana [34] Learning Ability
8 Christos Chrysoulas [35] Test
9 H.C. Chiang et. Al [36] Collaborative learning
10 Chee, S, et. al [37], [38] Collaborative Filtering
11 Jeevamol Joy [39] Ontology
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Table 3 Learning Style of the Learner

I;)I:tr; I:tng User_ID TV TA T_RW T K

16 20.00 10.00 20.00 50.00

20 18.67 27.33 24.00 30.00

17 User100 16.26 14.63 41.46 27.64

31 35.58 14.11 14.11 36.20

15 41.26 8.39 34.97 15.38
Learning Style of User 100 26.35 14.89 26.91 31.84
% of Learning Content (LC) Visited by 2498 24 55 30.10 2037
User 100

Total

learmning Influence of Learnign Object on

object Learngin Style (L.S/L.O) 105 061 089 156

visited (5)

Table 4 A snapshot of the Generalized Learning Style of the Learner

LS (User)=
Userld | LS(M1) LS(M2) LS(M3) | | s (User)=max frequency{M1, M 2, M 3}~ (9)
User 1 Vv Vv Vv Vv
User 2 A A A A
User 3 K K K K
User 4 Vv Vv K Vv
User 5 A A K A
User 6 R/W R/W K R/W
M1 M 2 M 3
max — |, —, —_— - (10
User 7 \Y A K ({(z n j (z n j(z n j}] ( )
max {(M 1(35), M 2(48), M 3(53)}= M 3= K

Where, V-Visual, A-Auditory, R/W-Read/Write, and K-Kinaestheticlearner.

Table 9 Learning Objects based on Learner’s learning style

Learning Path for BFS DFS

Visual Learner L.P(V) LO1-LO2-LO3-LO4-LO6-LO5-LO8- LO1-LO2-LO6-LO5-LO3-LO8-LO7-
LO9- LO10- LO7 LO4-L0O9-LO10

Aural Learner L.P (A) LO1-LO3-LO2-LO4-LO10-LO6-LO7- LO1-LO2-LO6-LO5-LO3-LO7-LO8-
LO5- LO8-LO9 LO4-L0O10-LO9

Read / Write Learner L.P (R) LO1-LO2-LO3-LO-4-LO9-LO6- LO7- | LO1-LO2-LO6-LO5-LO3-LO7-LO8-
LO8-LO5-L0O10 LO4-L0O9-LO10

Kinesthetic Learner L.P (K) LO1-LO4-LO2-LO3-LO5-LO7-LO8- LO1-LO2-LO6-LO5-LO3-LO7-LO8-
LO9- LO10-LO6 LO4-L0O9-LO10

Table 10 Learning Objects on Learning Ability

Learning Path (L.P) for A* (BFS) DFS

Highly Skilled Learner | LO1 - LO2-LO3-LO4 -LO6-LO5-|LO1-LO2- LO5-LO6 - LO3 - LO7 -
L.P(H) LO8 - LO9 - LO7- LO10 LO8-LO4-L09-L010

Moderate Learner L.P (M) | LO1-LO3-LO4-LO2-L0O10-LO6- | LO1 - LO2 - LO6 - LO5 - LO3 - LO8 -
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LO7-L0O9-LO5-L0O8

LO7- LO4-L010- LO9

Slow Learner L.P (S)

LO1-LO4 -LO2 - LO3 - LOS5 - LO7 -
LO8 - LO9 - LO10 - LO6

LO1 - LO2 -
LO8 - LO4- LO9 - LO10

LO5 -LO6 - LO3 - LO7 -

Table 11 A snapshot of extracted Entity pairs and Predicates

[[". Why PythonT.

['it’, 'other languages'].

['Web Development I, 'key Python'].
['This', PERL'],

[You', directly Python programs'].
['Oriented that!, 'objects].

[Pvthon' 'simple WWW games'].

[ Python'.

[Following', important Python Programming’],
[Tt 'functional programming methods'],
['Tt'. Targe scripting applications'],

[Tt 'dynamic type checking'].

[It, 'automatic garbage collection’],

[Tt 'easily C']]

i print provides SUpports ry
15 8 ) 4 4
For Hello sys.exit produces clse
3 3 3 3 2
file elose except integrated enable file fimizh
3 3 with 2 2 2
3 . e supports
it at is similar was PRoIT: True
7 3 auTomatic .
2 2 2 T 2
un on indicates Answer Tvps python
2 2 2 2 2
Programmi ..
used as are break = open(file_na
2% 5 ; ng s
2 2 2 ¥ me 2
supports
uses English i allows has maintained
S funetional = b
2 5 2 2 Yy 1
filename file_text Enter Let and
1 1 1 1
Applications del ignores Statements test.py
of 1 1 1 1
make sure made start with has various Features
1 1 1 1

Table 12 Learning Outcome of the Learners

Learning Outcome — 1 (L-Out 1)

Learning Outcome -2 (L-Out 2)

Highly Skilled - 065 Highly Skilled - 104
Moderate Learners - 133 Moderate Learners - 096
Slow Learners - 002 Slow Learners - 000
Table 13 Significance of Influencing Parameters on Learning Outcome
Influencing factor Learmning | Influencing factor | Influencing factors (L.S + L.A)
Style (LS) on Leaming | Learning Ability (LA) on | on Learning Outcome - 1
Outcome - 1 Learning Outcome - 1
Before P value for Learning Style is | P value for Learning Style | P value for Learning style is
Intervention 0.001 is 0.001 0.025
R Squared = .283 R Squared = .642 P value for Learning Ability is
0.001
R Squared = .692
After P value for Learning Style is | P value for Learning Style | P value for Learning style is
Intervention 0.001 is 0.001 0.009
R Squared = .477 R Squared = .704 P value for Learning Ability is
0.001
R Squared =.730
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ABSTRACT

Aberrant expression of molecular markers during carcinogenesis could be responsible for the uncontrolled growth
and rapid cell proliferation as well as for the occurrence of secondary tumors in the body through metastasis. The
present research work intends to assess the efficacy of chlorogenic acid loaded chitosan nanoparticles (CACNP)on
cell proliferative (PCNA, Cyclin Dz), inflammatory (NFkB, COX-2), and angiogenic markers (VEGF) in mice with
skin cancer induced by 7, 12-dimethylbenz(a)anthracene (DMBA).Skin tumors were developed in the depilated back
of mice using topical application of DMBA twice a weekfor 8 weeks. The expression pattern of these molecular
markers in experimental animals was studied using immunohistochemical analysis. Overexpression of NFxB, COX-
2, PCNA, Cyclin D1 and VEGF were noticed in cancerous tumor of the mice bearing skin tumor. A significant anti-
proliferative, anti-inflammatory, and anti-angiogenic efficacies of CACNPwere demonstrated by decreased
expression patterns of the above- mentioned molecular markers in the skin tissues of mice treated with DMBA +
CACNP.The modulating effect of topically applied CACNPwas found to be higher than that of orally administrated
CACNP.

Keywords: skin cancer, cell proliferation, inflammation, angiogenesis, DMBA.

61833



http://www.tnsroindia.org.in
mailto:sakshiman@rediffmail.com

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©lJONS

Vol.14 / Issue 80 / Oct / 2023 International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997
Mani Neelakandanet al.,

INTRODUCTION

Skin cancer is the common malignant neoplasm and its annual incidence rate is sharply increasing world wide. The
highest incidence rates are especially reported from Australia, Europe and USA every year [1, 3]. Overexposure to
UV radiation and environmental pollutants has been documented as the strongest risk factors of skin carcinogenesis
[4]. Skin cancer can be prevented and treated well with the higher outcome if it is diagnosed at an early stage and
this form of cancers are less fatal as compared to other types of skin cancer[5]. DMBA has been commonly employed
to induce skin, oral and mammary cancer. DMBA is either utilized as an initiator in two stage model of skin
cancerous as a complete carcinogen develop skin cancer in the depilated back of the mice. DMBA induces skin
carcinogenesis through severe inflammation, extensive DNA damage and by generating excessive reactive oxygen
species [6,7].

Chlorogenic acid has been shown to possess anti-inflammatory, antidiabetic and anticarcinogenic effects. Though
chlorogenic acid possesses diverse therapeutic activities, its poor solubility and bioavailability warrants to
encapsulate chlorogenic acid into a carrier molecules, which could help for the sustained release of chlorogenic acid
as well as to enhance its solubility and bioavailability [8]. Recent report has shown the anticancer property of CACN
Pin DMBA induced skin cancer [9]. In the present work, immune histochemical analysis was used to examine the
modulating efficacy of CACNP on cell proliferative, inflammatory, and angiogenic markers expression pattern in
DMBA-induced skin cancer.

MATERIALS AND METHODS

Synthesis and characterization of CACNP

The procedure for the synthesis and characterization of CACNPare described in our recent publication [10]. Briefly,
the nanoparticles were synthesised by mixing the chitosan polymer (3mg) and chlorogenic acid (Img) and stirred
well for 60minutes. Then, sodium tripolyphosphate was added in a dropwise manner to the above mixture and
continuously stirred for more than 60minutes to achieve the synthesis of nanoparticles. Chlorogenic acid
nanoparticles and free chlorogenic acid were separated using ultracentrifugation (15000 rpm for 45 minutes). Particle
size analysis, scanning electron microscopy (SEM), and Fourier Transform Infrared Spectroscopy (FTIR) were used to
charactarize the lyophilized nanoparticles.

Animals

The experimental mice (36 male) for the present study were received from Annamalai University Central Animal
House and kept in a 12-hour cycle of light and darkness. All the animals were in the age range of 4-6 weeks and had
15-20g weight. There were no restriction in allowing the animals to take their food and water. The experimental
protocol was followedhas per Institutional Animals Ethical Committee's guidelines, and it was assigned the approval
number has AU-IAEC / PR/1253 / 7/19.

Experimental design

The experimental mice were first categorised into six groups and each group contained 6 mice. The present study
categorized the animals as shown in the protocol.

Group | : Mice received topical application of the vehicle 0.1ml acetone on their depilated back for eight weeks, twice
a week.

Group II: Mice received topical application of the carcinogen DMBA (25ug) alone on their depilated back for eight
weeks, twice a week.

Group IlI: Mice received both DMBA (topical) and chlorogenic acid (20mg/kg bworally) on alternative days of
DMBA application for 8 weeks and then chlorogenic acid alone was

orally given for further 17 weeks [(three time a week) (total duration 25 weeks)].
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Group IV: Mice received both DMBA (topical) and chlorogenic acid nanoparticles (20mg/kg bworally) on alternative
days for 8 weeks and then chlorogenic acid nanoparticles alone was orally administered for further 17 weeks (total
duration 25 weeks).

Group V : Mice received both DMBA (topical) and chlorogenic acid (topical) on alternative days for8 weeks
and then chlorogenic acid nanoparticles alone was given topically for further17weeks (total duration 25 weeks).
Group VI: Mice received both DMBA (topical) and chlorogenic acid nanoparticles (topical) on

alternative days for 8 weeks and then chlorogenic acid nanoparticles alone was given

topically for further 17 weeks (total duration 25 weeks).

To sacrifice the experimental animals, all the mice were subjected to cervical dislocation and the skin tissues obtained
from these experimental animals were utilized for immunohistochemical studies.

Immunohistochemical staining

Experimental Swiss albino mice's skin tissues were examined using immunohistochemical staining to analyze the cell
proliferative, inflammatory, and angiogenic markers expression pattern.

The tissue section was treated with the primary monoclonal antibody correspondence to appropriate molecular
markers. After that, the tissue section was exposed to secondary antibody that had been tagged with horseradish
peroxidase.Then diaminobenzidine (DAB), the enzyme substrate, was added and the expression pattern of the
molecular markers was viewed under microscope, after counter staining the slides with hematoxylin.

RESULTS

Figures 1 to 3 show the immune expression pattern of PCNA and Cyclin D1 (cell proliferative markers), NF-xB and
COX-2 (inflammatorymarkers) and VEGF (angiogenic marker) respectively in the vehicle treated control and
experimental mice. Present study noticed an overexpression of above-said molecular markers in mice treated with
DMBA alone. Topical application of CACNPbrought back the expression pattern in DMBA treated mice. Present
investigation noticed that topically treated CACNP showed more potent than that of the orally administered
chlorogenicacid nanoparticles. Free chlorogenic (both oral and topical treatment) showed lesser effect than that of the
chlorogenic acid nanoparticles.

DISCUSSION

Cancer researchers worldwide have utilised inflammatory,angiogenic and cell proliferative markers to validate
natural products effectiveness against cancer, bioactive principles and synthetic entities. The present study has
utilized these molecular markers as a target to scientifically validate the tumour preventive effect of CACNP in
experimental skin carcinogenesis. PCNA has been indicated to have a crucial role in DNA replication process as well
as in the DNA repair mechanism. PCNA serves as a sliding clamp which could help to localize proteins to DNA and
serves as the cofactor for the enzyme DNA polymerase. PCNA was up-regulated in several cancerous conditions
including skin cancer [11, 12]. Majed et al, [13] have shown PCNA over expression in DMBA induced skin
carcinogenesis. Vecchiato et al, [14]pointed out that PCNA index can used as diagnostic tool for predicting loco
regional and distant recurrences in skin cancer (melanoma) patients.

Cyclin D1 has been documented to have its crucial role in G: to S phase cell cycle progression[15]. It regulates not
only cell cycle progression but also has a vital role in the regulation of several transcriptional factors and thus serves
as a potent transcriptional co-regulator. Profound studies on cancer research explored overexpression of cyclin D1 in
several cancerous including oral, mammary and skin carcinogenesis [16, 17]. Liang et al, [18] have shown cyclin D:
over expression in non- melanoma skin cancer. Over expression of cyclin D: has been documented in malignant
melanoma as well [19]. NF-kB has been recognised as a potent transcription factor and performs a vital function in
the inflammatory cascade and in the regulation of innate immune mechanisms [20]. It also has a pivotal role in cell
growth and survival. NF-xB regulates several biological processes including cell differentiation and proliferation,
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apoptosis and angiogenesis. Overexpression of NF-kB has been has been shown in malignant melanoma
[21].Abnormal expression of NF-kB could lead to several pathological conditions include inflammatory bowel
diseases, malignant tumors and rheumatoid arthritis [22, 24]. Cyclooxygenase-2 (COX-2)plays a major role in
prostaglandin biosynthesis. COX-2 performs and important role in angiogenesis and in the tumor invasiveness.
Several factors such as hormones, mediators of inflammation and mitogens are reported to rapidly induce
cyclooxygenase-2. Inflammatory cells express COX-2 and are induced by tumor necrosis factor and epidermal
growth factor [25].

COX-2 over expression has been reported in several pathological conditions, especially in cancerous tissues [26, 27].
Aberrant COX-2 expression was shown oral cancer, prostate and skin cancers [28, 30]. Vascular endothelial growth
factor (VEGF) performs crucial role in angiogenesis, which is an essential requirements for the tumor to uptake the
nutrients as well as to facilitate the tumor to invade adjacent tissues. Several cell types releases the signal protein,
VEGF that induces angiogenesis and vasculogenesis. Overproduction of VEGF has been shown in several diseased
conditions including cancer [31-32]. Solid tumors that overexpress VEGF can able to grow fast and acquire metastatic
property [33].

Chlorogenic acid has been reported to have inhibitory effect on PCNA over expression in methylnitrosourea induced
stomach cancer in rats [34]. Chlorogenic acid decreased PCNA expression in experimental colon carcinogenesis [35].
Present study observed that CACNP significantly decreased the expression of NFkB, COX-2, PCNA, Cyclin D1, and
VEGEF inthe skin tissues of mice topically painted with DMBA in their depilated back. Zengetal, [36] pointed out
that chlorogenic acid inhibited the expression of NF-kB in breast cancer. Jiang et al, [37] pointed out that chlorogenic
acid has the vast potential to inhibit human hepatoma cell proliferation by deregulating NF-«B signalling pathway.
Chlorogenic acid showed hepatoprotective efficacy through its inhibitory action on the expression of COX- 2 against
methotrexate induced inflammation in rat liver [38]. Chlorogenic acid suppressed VEGF expression and
angiogenesis in A549 lung cancer cells [39].Thus, the findings of the current investigation imply that tumor
prevention in the depilated back of mice treated with DMBA may be partially attributed to the anti-proliferative,
anti-inflammatory, and anti-angiogenic activity of CACNP.

CONCLUSION

For the first time, this study investigates CACNP's anti proliferative, anti-inflammatory, and anti-angiogenic
effectiveness against skin carcinogenesis induced by DMBA in Swiss albino mice.
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A: Epithelial layer showed no expression of PCNA (Group-I).

B:Epithelial layer showed over expression of PCNA (Group-Il).

C:Basal and parabasal layer showed moderate expression of PCNA (Group-IlII).
D:Basal showed mild expression of PCNA (Group-1V).

E: Basal and parabasal layer showed moderate expression of PCNA (Group-V).
F: Basal layer showed mild expression of PCNA (Group-VI).

Figure 1. Skin tissues PCNA expression pattern in experimental mice (Magnification 40X).
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A: Epithelial layer showed no expression of cyclin D1 (Group-I).

B: Epithelial layer showed over expression of cyclin D1 (Group-II).
C:Tumor regions showed moderate expression of cyclin D1 (Group-IIl).
D: Epithelial layer showed mild expression of cyclin D1 (Group-1V).
E:Epithelial layer showed moderate expression of cyclin D1 (Group-V).
F: Basal layer showed low expression of cyclin D1 (Group-V1).

Figure 2. Skin tissues cyclinD1 expression pattern in experimental mice (Magnification 40X).
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A: Epithelial layer showed no expression of NF«B (Group-I).

B: Tumorisl and showed over expression of NFkB (Group-II).
C:Epithelial layer showed moderate expression of NF«B (Group-III).

D: Epithelial layer showed moderate expression of NF«B (Group-IV).
E:Epithelial layer showed mild to severe expression of NF«kB (Group-V).
F: Epithelial layer showed no expression of NF«B (Group-VI).

Figure 3. Skin tissues NFkB expression pattern in experimental mice (Magnification 40X).
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A: Connective tissues showed no expression of COX-2(Group-I).

B: Connective tissues showed over expression of COX-2(Group-II).

C:Underlying Connective tissues showed moderate expression of COX-2(Group-IlI).
D: Connective tissues showed mild expression of COX-2(Group-1V).

E:Connective tissues showed mild expression of COX-2(Group-V).

F: Connective tissues showed no expression of COX-2(Group-V1).

Figure 4.Skin tissuesCOX-2 expression pattern in experimental mice (Magnification 40X).
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A: Connective tissues showed no expression of VEGF(Group-I).

B: Tumor connective tissues showed over expression of VEGF(Group-II).
C:Underlying connective tissues showed moderate expression of VEGF(Group-IIl).
D: Connective tissues showed mild expression of VEGF(Group-IV).

E:Connective tissues showed moderate expression of VEGF(Group-V).

F: Connective tissues showed no expression of VEGF(Group-VI).

Figure 5.Skin tissues VEGF expression pattern in experimental mice (Magnification 40X).
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ABSTRACT

Organisations use talent management as a business strategy in the hopes of retaining their most talented
workers and enhancing performance. It involves finding and employing the best individuals, educating
them for future leadership roles, monitoring and managing their performance, and more.stopping them
from leaving the company. Every organization’s performance is based on the performance of its
personnel. The company instantly acquires a competitive advantage over its rivals if the employees
possess distinctive competences that the rivals cannot imitate. Therefore, organisations are concentrating
on developing efficient systems and processes for talent management in order to manage this special
human capital. The organisations are also working extremely hard to keep their best and most important
staff because if they do, the entire repository.

Keywords: Talent management, Capabilities, Organizational performance.

INTRODUCTION

The talents and abilities of an organization’s employees are the sum total of their inherent abilities, acquired
knowledge, and skills. HR ought to be used to the most extreme conceivable degree to accomplish individual and
authoritative objectives. The quantity and quality of an organization’s human resources are directly proportional to
its performance and productivity. That is the explanation that the idea of ability the board has gotten a critical level
of expert and scholarly interest. The process of recruiting, training, developing, managing, evaluating, and
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maintaining an organization’s most valuable resource people is known as talent management. Talent management is
one of the most important factors in an organization’s growth and success in this competitive market. The businesses
need to be able to anticipate new opportunities and seize them before their rivals do. As a result, the next generation
of People Managers now faces a new challenge in Talent Management. In this competitive market, it is critical that
businesses align their talent management initiatives with their business objectives.

They ought to likewise empower such culture were skilled workers are given plentiful profession improvement open
doors so they can perform to the most extreme level. Because they assist in generating revenues by generating value
for their clients, only the top or key talent contributes to the organization’s productivity. As a result, the best talent
management practices in the industry should be implemented because a company’s performance and success
depend on how it manages and retains its talent pool. This will give the company an advantage over its rivals and
ensure that it always stays ahead of the competition. Talent management encompasses all important aspects of an
employee’s life cycle, including recruitment and selection, knowledge enhancement through appropriate training,
performance management, and future succession planning. Top management and HR managers have always
focused on basic Talent Management, but in order to achieve the desired levels of success, they need employees who
are committed, engaged, and effective. It is abundantly clear that people are an organization’s most valuable assets.
As a result, the company is developing data-driven decision-making platforms in a variety of ways.

Organizations can use a strategic talent management plan to:

e Rather than being reactive, adopt changes immediately and become proactive.

e By focusing on the major and key development areas, identify the essential skill sets and competencies that must
be developed in all employees, reducing training costs.

e Using job descriptions based on the capabilities of high-performing employees who possess highly valued
company or industry competencies, you can improve the recruitment process by identifying high-quality
candidates.

e As a result of its talent management initiatives, the company will be able to successfully retain its top and key
talent, thereby reducing attrition.

e It enables the company to significantly improve its performance, productivity, and revenue or profitability.

Performance of the Organization

One of the biggest problems facing management today is attracting and keeping a workforce that improves the
organizations’ performance. The primary objective of every organization is to perform consistently and on a regular
basis in order to grow and progress in this competitive market. Therefore, the most crucial criterion for evaluating
organizations and their actions is organizational performance. A collection of financial and non-financial indices that
provide data on an organization’s level of achievement of its goals and objectives is known as organizational
performance. The hierarchical exhibition is all viewed as high when its parts capability together to accomplish huge
outcomes and these results are estimated as far as the worth that it makes and conveys to its clients or clients. To
maximize overall organizational performance and increase productivity, every organization requires talented
employees. When an organization’s human resources are innovative and creative, it can only gain a long-term
competitive advantage over its rivals. When the entire global market is looked at, it becomes clear that businesses can
be at the top of their market and produce excellent business results if they prioritize their own development, the
development of their employees, and the delivery of distinctive goods and services to their customers. Therefore,
organizations must identify talents, evaluate their potential, and develop skills and abilities accordingly in order to
accomplish this. There are a few elements which are distinguished by the scientists which contribute towards the
exhibition of the associations:

e Continuous education: It is necessary for the businesses to develop specific systems that facilitate employee
learning. A culture like this greatly assists businesses in becoming industry leaders.

e Zeroing in on the client results/results: The businesses need to concentrate on the value they add to their clients.
Revenues and organizational performance automatically rise when customers are pleased.

61845



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©lJONS
Vol.14 / Issue 80 / Oct / 2023 International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997

Sathishkumar and Vishnupriyadharshini

e Aligning structures and systems: Organizations must align their processes, structures, and systems with the
business’s goals and strategies, as well as its vision and mission, if they are to improve performance.

e Employee participation: The businesses ought to work toward increasing employee engagement. It can do as
such by giving independence to its skilled workers so they are to make their own choices, regarding their
innovativeness and exceptional thoughts and furthermore by empowering them to perform better.

e Sharing information: The organization ought to have free and open communication as well as the free flow of
information. The organization would benefit from improved performance if employees were made aware of all
decisions and changes made.

Both the financial and the financial aspects of an organization’s performance can be measured. Return on
investments, high revenues, sales growth, and a high market share are the financial indicators of whether the
business is doing well or not. Then again, the non-monetary measures of authoritative execution are the fulfillment
of workers, consumer loyalty, less grievances, great relationship with the providers and furthermore the trust of the
workers in the authority. A high-performing organization can be defined as one that performs well in both of these
areas. To drive this high execution, the association of the capable labor force is required on the grounds that they are
the center capabilities and resources which an organization has. The organization’s human or intellectual capital
enables it to achieve its goals and objectives, generate above-average returns, and achieve excellence.

REVIEW OF LITERATURE

Lei et al.(2018) states that Job happiness is positively and significantly impacted by talent management. Increased
work satisfaction and employee retention are ensured via training and development. Foster (2014) defines good
talent management as having the appropriate people at the right time and place with the correct skills and attitudes.
Al Aina & Atan, (2020) Although talent management and organisational performance are positively correlated, it is
nevertheless difficult for organisations to implement talent management strategies to gain a competitive edge
Dahshan et al.(2018) stated that The competitiveness of an organisation has a big impact on talent management in the
contemporary global healthcare industry. Al Aina and Atan (2020) claim that the UAE is going through a talent
crisis as a result of poor tactics for employee recruitment and retention as well as inadequate pay and benefits, which
is leading to a rise in employee turnover. Tafti et al. (2017) Examined that The key success issues, causes, and barriers
related to the talent management process. The study's framework enables past findings to identify and isolate the
problems, obstacles, and barriers that caused them. The effect that talent management has on the contextual factor
within the public sector is examined by Thunnissen & Buttiens (2017). The study's design focuses on TM applications
in the public sector. On organisational performance, talent management is examined by Dahshan et al. (2018). This
goal prompts them to create a framework where they investigate research and organisations to determine the precise
impact talent management has. Behera (2016) investigates the idea of talent management. The strategy is to dissect
talent management as a whole, identifying its advantages and disadvantages. If all other variables remain
favourable, Ingram (2016) investigates the connection between talent management and the success of an
organisation.

Objectives:
1) To provide a foundational understanding of talent management and its connection to organizational performance.
2) To investigate how talent management affects how well an organization does.
Hypothesis
H1: Organizational performance is significantly impacted by all aspects of talent management.
= H1.1: Organizational performance is significantly impacted by recruiting and attracting.
= H1.2: Rewarding and compensating employees has a significant impact on how well an organization performs.
= H1.3: Organizational performance is significantly impacted by training and development.
= H1.4: There is critical effect of progression anticipating hierarchical execution.
= H15: There is critical effect of characterizing and holding ability on authoritative execution.

61846



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©lJONS

Vol.14 / Issue 80 / Oct / 2023 International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997
Sathishkumar and Vishnupriyadharshini

The study gathered information from 306 IT professionals. Both theexploratoryalso, distinct exploration was led
which incorporates audit of writing and study which was finished throughsurvey.

DATA ANALYSIS
Reliability
Each dimension had its own reliability calculation, and each dimension also had its own set of variables.

Interpretation: The value is greater than 0.6 for all list of items, the tool used for the research is reliable and there is
no internal uniformity between the items.

Frequencies
Interpretation: The upsides of mean, medium and mode based on age are 1.14, 1.00 and 1 individually for an
example size of 306.For a sample size of 306, the mean, medium and mode for gender are 1.40, 1.00, and 1
respectively.

Descriptive Statistics
Interpretation: The above table explains the mean value is above average mean.

Group Statistics: 1

Interpretation: The group statistics show that males have a slightly higher mean value than females, as shown in the
table above. As a result, male employees appear to have a slightly higher level of optimism regarding all practices
associated with talent management, including recruiting and attracting talent, compensation and rewards, training
and development, succession planning, defining and retaining talent, and the organization’s overall performance.
The fact that the p-value was less than.05 indicates that there was no statistically significant gender difference.

Group Statistics:2

Interpretation: The group statistics in the tables above show that the mean value for people younger than 30 is
slightly higher than the mean value for people older than 30. Therefore, it appears that people under the age of 30 are
more positive and content with all practices associated with talent management, including recruiting and attracting
talent, compensation and rewards, training and development, succession planning, defining and retaining talent,
and they also believe that the organization is performing well. The fact that the p-value is less than.05 indicates that
there is no statistically significant age group difference.

Correlations

Interpretation: As per the investigation displayed over, every one of the aspects are emphatically corresponded with
each other as worth of r for example Pearson relationship coefficient goes from +1 to - 1. The elements of ability the
board show a moderate positive direct relationship with one another. There is likewise areas of strength for a straight
connection between every one of the elements of ability the executives and authoritative execution.

Regression

Interpretation: The analysis that was just presented indicates that the dependent variable, which is organizational
performance, is influenced by recruiting and attracting by 30.9%. There is 28.5% effect of pay and compensating on
the authoritative execution. There is 24.2% effect of progression planning on the authoritative exhibition. Training
and development have a 7.7% impact on an organization’s performance. The definition and retention of talent has a
14.7% impact on an organization’s performance. The analysis reveals that the values play a significant role in aspects
such as talent definition and retention, compensation and recognition, succession planning, and recruiting and
attracting talent. Therefore, we accept the alternative hypotheses in this instance. However, because the value is
insignificant for training and development, we accept null hypotheses.
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Findings

Out of the absolute 306 respondents, it was figured out that the male respondents which are 223 in number are
happier with the Ability The executives rehearses like enlistments, pay and rewards, progression arranging,
preparing drives and maintenance system of the associations in IT industry. On the other hand, Females which are 83
in number are not that much happy with the Ability The executives rehearses as contrasted with the guys in the IT
business. In addition, male participants, who make up the majority of the study group, are more optimistic about the
performance of their organization than female participants. The guys feel that their association has great standing
according to the clients and their association has high efficiency and execution when contrasted with the others in
the business. On the other hand, women are less satisfied with their organizational performance and productivity
because women have a lower value of the means than men do. Based on the examination, it was figured out that the
respondents underneath the age gathering of 30 years are happier with the Ability The executives rehearses and
furthermore the authoritative exhibition. The dependent variable, which is the performance of the organization, was
found to have a higher impact on the dimensions of recruiting and attracting, compensation and rewarding, and
succession planning than on the dimensions of training and development, as well as defining and retaining talent,
which have a smaller impact on the organization’s performance. Employees also believe that in order to reduce
attrition and improve overall organizational performance, IT companies need to pay more attention to their talent
retention strategies.

CONCLUSION

The findings of this study, which are based on a data analysis of IT industry talent management practices and their
effect on organizational performance, are incorporated. The above study and analysis both indicate that talent
management has a positive impact on overall organizational performance. However, the practices have a limited
effect on performance. The workers feel that to work on its ability the board and furthermore the presentation and
efficiency, the associations can work on their learning and improvement drives and furthermore center somewhat
more around their maintenance procedures. And if the organizations are successful in doing so, then their
performance will automatically improve and surpass the current situation. Aside from that, the employees concur
that the high performance of the organizations is due to the organizations’ ability to effectively manage their talent.
In other words, we can infer that ability the executives to some extent affects the hierarchical execution and
subsequently, every one of the associations in the IT business ought to coordinate it with its marketable strategies or
methodologies to upgrade their presentation, efficiency and productivity which will assist them with being more
effective and furthermore to set up a good foundation for themselves in the market by acquiring an upper hand in
this evolving business climate and economy.
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Table 1. Reliability

S.NO DIMENTIONS LIST OF ITEMS | VALUES (CRONBACH ALPHA)
1 Employing and enticing 4 0816
2 Reimbursement and Gratifying 5 881
3 Sequence Development 2 .700
4 Exercise and Growth 5 .838
5 Essential and Retentive Talent 4 724
6 Structural Presentation 18 931
Table 2. Frequencies
STATISTICS
AGE | GENDER | ORGANIZATION EXPERIENCE
VALID 306 306 306
MISSING 0 0 0
MEAN 1.14 1.40
MEDIUM 1.00 1.00
MODE 1 1
Table 3. Descriptive Statistics
N MINIMUM | MIXIMUM MEAN Std
STATISTIC | STATISTIC | STATISTIC | STATISTIC | STD.ERROR | STATISTIC
Sequence Development 306 1 5 3.34 .053 .763
Significant & Retentive talent 306 1 5 3.39 .049 .699
Administrative Presentation 306 1 5 3.43 .044 .629
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TM Mean 306 1 5 3.44 .046 .658
Recompense and Satisfying 306 1 5 3.45 .060 .860
T&D 306 1 5 3.49 .054 775
Employing and Appealing 306 1 5 3.55 .054 776
Valid N 306
Table 4. Group Statistics: 1
Gender | N | Mean | Std. Dev | Std. Error
. . . Male 223 | 349 577 .052
Administrative Presentation Female | 83 334 694 076
Emploving and Appealin Male | 223 | 359 740 .067
ploying PReAling  "romale | 83 | 349 | 828 091
L. Male | 223 | 355 790 071
Recompense and Satisfying Female | 83 331 043 103
Sequence Development Male | 223 | 3.37 689 062
g P Female | 83 | 329 | 863 095
T2Db Male | 223 | 357 643 .058
Female | 83 3.57 927 102
Significant & Retentive talent Male | 223 | 343 695 063
9 Female | 83 | 333 | .704 077
Variance
Equality t-test
% fi
. Sig (2- Mean Std % o.Con idence
F Sig t df ; . interval
tailed) | Difference | Error
Lower Upper
. . V assumed 503 | 479 | 1.663 304 .098 148 .089 -.028 .324
Administrative V ot
Presentation no 1605 | 153930 | .111 148 092 -034 330
assumed
. V assumed 239 | 626 | .930 304 .354 103 110 -115 .320
Employing and V not
Appealing 0 910 | 162.521 .364 103 113 -120 325
assumed
V assumed 2176 | 142 | 1.920 304 .056 233 121 -.006 AT72
Recompense V not
and Satisfying 1.855 | 154.711 .065 233 126 -.015 481
assumed
Vassumed | 4187 | .042 | .744 304 457 081 .108 -133 .295
Sequence V ot
Development 713 | 149.175 ATT7 .081 113 -143 .305
assumed
V assumed 7.004 | .009 | 1.862 304 .064 204 .109 -012 419
T&D V not 1.739 | 134.318 .084 204 117 -.028 435
assumed
L V assumed .053 | .818 | 1.054 304 .293 .105 .099 -.091 .300
Significant & V not
Retentive talent 1.051 | 174.690 .295 105 .099 -.092 .301
assumed
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Table 5. Group Statistics:2
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Age | N | Mean | Std. Dev | Std. Error
<30 | 223 | 345 577 .052
Administrative Presentation
Inistrativ 'O 17530 [ 83 | 320 | 694 108
Employing and Appealin <30 | 223 | 3.8 140 067
ploying PPealing 30 [ 83 | 335 | .88 125
L. <30 | 223 | 3.46 .790 071
Recompense and Satisfying 530 | 83 339 943 148
Sequence Development <30 | 223 | 3.37 /689 062
g P >30 | 83 | 316 | .863 148
<30 | 223 | 352 .643 .058
T&b >30 | 83 | 357 927 143
<30 | 223 | 343 .695 .063
ianifi R . |
Significant & Retentive talent 530 | 83 333 04 128
Variance
Equality t-test
95%
. Sig (2- Mean Std Confidence
F Sig t df tailed) | Difference | Error interval
Lower | Upper
L. . V assumed .045 | 879 | 1.263 304 .198 158 .189 -.028 424
Administrative V not
Presentation 1.405 | 153.930 | .161 .168 192 -.034 .330
assumed
. V assumed 329 | 526 | 1.930 304 154 331 155 -115 520
Employing V not
and Appealing 1.910 | 162.521 164 331 155 -.120 525
assumed
Vassumed | .236 | .542 | .900 304 .656 .033 137 -.006 AT2
Recompense V not
and satisfying 829 | 154.711 .665 .033 173 -.015 481
assumed
V assumed .008 | 942 | 1.744 304 157 281 .108 -133 .595
Sequence V ot
Development 1.713 | 149.175 177 281 113 -.143 405
assumed
Vassumed | .170 | .609 | 1.862 304 .264 214 155 -.012 419
T&D
& Vnot 1739 | 134318 | .284 214 146 | -028 | 335
assumed
Significant & Vassumed | .543 | .618 | .054 304 593 .094 140 -.091 .300
R .
etentive Vnot 051 | 174690 | 595 094 137 | -092 | 371
talent assumed
Table 6. Correlations
Correlations
Emblovin Significant
gng g Recompense Sequence T&D & Administrative
. and satisfying | Development Retentive Presentation
Appealing
talent
Employing | 1 634% 649* 649+ 534% 773
and Appealing
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Recompense 1 609% 750% 720% 792%
and satisfying
Sequence 1 688 602% 755
Development
T&D 1 .680** .758**
Significant &
Retentive 1 716%*
talent
Administrative 1
Presentation
** Correlation is significant at the 0.01 level (2-tailed)
Table 7. Regression
Coefficients
Model Un Standard Standard ¢ sig
B Std Error Beta
Constant 483 .109 4.489 .000
Employing and 258 036 310 6.930 000
Appealing
Recompense 209 040 295 5.356 000
and satisfying
Sequence 200 038 245 5.226 000
Development
T&D .065 .045 .078 1.435 156
Significant & 143 044 148 3.118 005
Retentive talent
Administrative Presentation : Independent Variable
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ABSTRACT

A robust stock market has a vital role in the economic growth of a country and in such a kind of share
market the share price is influenced by purely on demand and supply of shares. The present study
examines the influence of Foreign Institutional Investors (FII’s) on Indian stock market. The study
inspects the period of the past ten years April 2009-10 to March 2018-19. The data period is limited to
2019 March only to avoid the Covid-19 period which could influence some exceptional uncertainties.
Nifty 50 index is considered as a proxy for Indian stock market for the study andthe index is considered a
benchmark for Indian equity market. The study examines the trend of FlIs in each year during the
period, and the change made in return, the volume traded, volatility, bulk and block net investment due
to changes in Fll net investment. Though the result didn’t show any significant effect between any
variable, the interesting findings pointed out a positive relationship between bulk and block holder’s net
investment and FII’s net investment and this is a sign of exhibiting herding behaviour. This herding
behaviour could be attributed to loss aversion or snake bite effect in the past and to reduce the risk in
investment of huge money.

Keywords: Foreign Institutional Investor (FII), Bulk & Block Trading, Anomalies, Herding, Snake Bite
Effect and Loss Aversion Bias.
JEL Code:E22, E44, G00, G41, CO01, C12,
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INTRODUCTION

The stock market of a country plays a vital role in playing the economic growth of a country. But at the same time, if
the stock market is not robust it will affect the economic position of the country in a chaotic state. Once individual
investors and their brokers with their limited resources dominated Indian stock market. This was during the regime
before the 1990s. Due to the balance of payment crisis in India during the period 1990-91, India made significant
changes in its economic whichled to a transformation from LQP (Licence Quota and Permit) system to LPG
(Liberalisation, Privatisation, and Globalisation) movement. As part of this Government of India, liberalised Indian
economy, and this led to the birth of many institutional investors. The globalisation policies of the Government
attracted Flls (Foreign Institutional Investors) also into the market. This transformation to LPG from LQP during the
period results in a large volume of international investment compared to any other emerging country’s stock market
(Samal, 1997). In this scenario, it will be very much interesting to inspect the level of influence among the Fll in
affecting the performance and control of Indian stock market. The study looks into this from different angles such as
their effect on the price of index traded, the volume of shares traded, the level of change in volatility of price
movement, and bulk and block holders’ investment decisions. The study also analyses the trend of change in Flls
each year during the study period. The finding will give an insight into the present performance of Indian stock
market; it will act as guidelines for the regulatory authorities to take necessary steps for taking any corrective steps if
needed.

LITERATURE REVIEW

Liberalisation policies as part of the LPG movement in India due to the economic reforms in 1990 resulted in the
entry of Flls in more numbers and an appreciation of stock price (Henry, 1997, Baekaert and Harvey, 1998(a) and
Baekaert and Harvey, 1998(b)) A study by IMF in 2005 shows that Institutional Investors control a sizeable amount of
globally available equities, the value coming to approximately one-third of global GDP. Just as in developed
countries, institutional investors have become major players even in the markets of emerging countries (Khorana et
al. 2005). e.g. - India. In India the participation of institutional investors in the capital market had seen a massive
change. In India as of June 2004, as an investor group, Flls are the biggest non-promoter shareholders of SENSEX
companies (Pal, 2004). The growing participation of institutional investors plays a vital role in the development of
the stock market in the last 15 years. The influence of Flls in Korea has been examined during the 1997 Asian crisis
period and before the crisis period. The study didn’t find any evidence of a fall in stock price because of the
withdrawal of FlIs (Choe et al.1998). On the other hand, the increased role of the institutional investor has also led to
a rise in negative perceptions such as they are prone to herding and positive feedback trading. (Dornbusch and Park,
1995; Choe et al. 1999; Borenzstein and Gelos, 2003; Kaminsky et al. 2004; Chen et al. 2008; Tan et al. 2008; Li and
Wang, 2008; Li et al. 2009). Due to this effect,a small change in their behaviour will result in market volatility. This
growth of investors in the past years results in raising some important questions that concern the nature and impact
of institutional trading on the share price.Studies have also shown that in a bullish market, institutional buying has a
greater impact on prices than selling whereas the result is reversed in bearish markets(Chiyachantana et al. 2004).As
the institutional investors used to trade in large quantities than individual investors, the influence of institutional
demand will be having a larger effect when compared to individual investors (Lakshman et al. 2013). But at the same
time, a study in the Chinese stock markethas been investigated totest the effect of FIl and the result of the study
showed strong evidence to prove Fllhas a stabilizing effect and contributesto market efficiency (Schuppli and Bohl,
2010).

RESEARCH GAP

Though many previous studies focused on investigating the trend of FIl investment, and investment behaviour of
FIl, none of the previous studies compared the relationship between the investment behaviour of FIl investment and
bulk & block holder’s investment behavior in Indian stock market.

61854



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©lJONS

Vol.14 / Issue 80 / Oct / 2023 International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997

Ganesh et al.,

OBJECTIVES
The study focuses on the following objectives:
1. Toanalyse the trend of investment of FIl during the period.
2. To inspect the relationship between the trading behaviour of retail investors in the stock market and FlI
investment
3. To investigate the relationship between bulk & block holders in Indian stock market and FIl investment.

RESEARCH METHODOLOGY

The study focuses on secondary data alone. The study examines Indian stock market by selecting the Nifty 50 index
as a proxy and the net investment of FIl in Indian stock market, bulk and block holders’ investment, and trading data
of the indexfrom the NSE (National Stock Exchange) website during the past ten years 1stApril 2009 to 31stMarch
2019.The data period is limited to 2019 March only to avoid the Covid-19 period which could influence some
exceptional uncertainties. The daily trading of the Nifty 50 index during the study period is also downloaded from
the NSE website. Daily trading data of the Nifty 50 index consists of volume traded, opening price, closing price,
high price, and low price. From this return and volatility are computed.

CurrentClosingPrice
Return = ln( - - - )
PreviousClosingPrice

Volatility is calculated by using the Parkinson model (1980) by considering the high and low value of the market.

. , 1 hy?
VOlatlllty— V250 * Tn(z)*ln(f)

Where

Ln: natural logarithm; h:high value during the day and l:low value during the day.

Granger Causality is applied to find out the causal relationship between net investment of Fll, return, volume,
volatility and bulk & block holder’s net investment. But before applying the Granger causality test, the stationarity of
the variables must be tested. For testing the stationarity of the variables, both ADF and PP test is applied. The study
assumes the data is not stationary or there is a unitroot in the series. If the p-value is less than 0.05, the null
hypothesis(Ho) is rejected and the alternative hypothesis (H1) is accepted i.e. the data is stationary or there is no unit
root in the series. If the data is not stationary then the first-level difference will be applied and even if it is not
stationary, the second-level difference will be applied. Once the data becomes stationary granger causality is applied.
Granger equations between FII net investment and return, FII net investment between volume traded, FIl net
investment and volatility, FIl net investment and bulk and block holders net investment is tested. The null
hypothesis assumed on testing of granger causality is as follows:

Hou: FIl net investment does not granger cause return on Nifty 50 index

Hoz: Returnon Nifty 50 index does not granger cause FIl net investment

Hos: FIl net investment does not granger cause volume traded on Nifty 50 index.

Hos: Volume traded on Nifty 50 index does not granger cause Fll net investment.

Hos: FIl net investment does not granger cause volatility on Nifty 50 index.

Hos: Volatility on Nifty 50 index does not granger cause FII net investment.

Ho7: FIl net investment does not granger cause bulk and block holders net investment.

Hos: Bulk and block holders net investment does not granger cause Fll net investment.

Granger causality test is applied by keeping the lag at 2 days. This is because Indian stock market follows

T+2 settlement. Regression is also applied to investigate whether the relationship between variables is positive or
negative. Durbin Watson test is also applied for checking the presence of autocorrelation.
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RESULTS AND DISCUSSION

The study initially analysed the trend of FIlI during the previous years (2009-10 to 2018-19) and the result is
illustrated in table-1 given below:

From the above table, it is clear that throughout the period there was a zig zag in Fll investment, from the period of
2014-15 onwards except during the year 2016-17 there was a continuous decline in FIl investment. To inspect the
relationship between FII net investment and return, the volume traded volatility, bulk & block trade granger
causality is applied. But before testing the granger causality ADF and PP tests are applied to inspect whether the
data is stationary or not.

Ho: There is a unit root in the series or the data is not stationary.

As p-values of all FII, return, volume, volatility and bulk & block holders net investment in both ADF and PP tests,
the null hypothesis is not accepted at a 5% level of significance. Hence alternative hypothesis is accepted.

Hu: There is no unit root in the series, or the data is stationary.

Hence all the variables are applied directly for further investigation. The result of granger causality is shown in table-
2 given below:

The result given in table-2 explains that none of the hypotheses was rejected and hence no relationship is significant
at the 5% level. But by observing the F-value of each result, which variable granger cause can be predicted through
the relationship is not significant at the 5% level. The number of lags considered for the study is two because in India
share market transactions are settled in the T+2 settlement format (Ganesh, 2018). Thus, the above result explains that
FIl granger cause nifty 50 return and nifty 50 volume traded but not significant at the 5% level. At the same time
nifty 50 volatility and bulk & block holders net investment granger cause Fll net investment but not significant at 5%
level.

The result of Granger causality explained only which variable has more influence than the other and helps to
determine which variable has to keep the dependent variable and which one to be the independent variable. Based
on this a regression analysis is applied to know whether the relationship between each variable is positive or
negative and whether it establish a significant relationship. The result of regression analysis is showed in table-3
given below:

From the above table, the values of Durbin Watson are all around 2 hence there is no autocorrelation in the series and
hence the result can proceed. R? in each relationship indicates how much the independent variable explains the
dependent variable. The result shows a negative relationship between FlI net investment and returns on the Nifty 50
index. FII net investment increase indicates investment or buying is more than selling. So when FII net investment
increases (buy increases than sales) return on the nifty 50 index is low and when FII net investment decreases (sales
increase than buy) return on nifty 50 index is high. This shows that FII's enter the market when the return is low and
when the return on market is high they sell by reaping maximum profit from the market. But the result is not
significant at the 5% level. When the relationship between FII net investment and volume traded in the market is
tested, the result indicates a negative relationship between the two variables. The relationship between volatility in
the market and FII net investment indicates a positive relationship. The coefficient value of the relationship stood at
0.05 which is very close to zero. This indicates that Flls prefer to sell when the market is more stable but slightly in a
bullish volatility stage and prefer to invest when the market is stable but slightly in a bearish volatility stage. This
means they exhibit more rational behaviour because investing during the bearish phase and selling during the
bullish phase. The relationship between bulk and block holders’ net investment is also considered for examination
and the result exhibits a positive relationship between the two variables. This means that the investment strategies of
bulk and block holders’ investment and FII’s investment is very much similar and they are moving together. In other
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words, this is a sign of herding behaviour from FlIs. Loss aversion bias or snake bite effect in the past may be the
driving force of FII's to follow the bulk and block holders’ investment behaviour. As bulk and block, holders are also
dealing with a huge amount like FII's they may assume bulk and block holders will consider all the pros and cons in
their investment. So, mimicking their pattern may reduce the risk in resulting loss from the investment.

CONCLUSION

Foreign Institutional Investors (FIl) are those who do share trading for them with others’ money. Obviously, as they
do share trading by cumulating money from others, they have higher funds than other individual investors do.
Hence, they are strong enough to push prices from fundamental values, can influence the buying behaviour of
individual investors, and can make the market volatile. The present study initially examined the trend of investment
of FIl and the result showed a zig-zag throughout the period covered for the study. The study then investigated the
driving force or factors that influence FIlI's investment behaviour. The result showed that FII's investment behaviour
has an influence over the return on market and volume traded. Volatility in the market and bulk & block holder’s net
investment influence the FII's net investment is also proved in the study. The study also proved the reason for the
relationship and tendency of Fll to herd the movement of bulk and block holders’ investment behaviour. As the
investment from FII's is huge and as they don’t want to take risk, they may try to mimic the bulk and block holders’
investment. The reason for following the investment behaviour of bulk and block holders’ investmentmay be on the
assumption that bulk and block holders may have analysed all the pros and cons in that investment because they are
also investing huge fund. The fear of loss or snake bite effect in the past may be the driving force of FlI’s to mimic the
bulk and block holder’s net investment.
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Table-1 Trend Of Fii Net Investment In Indian Stock Market

SILNo | Year | FIl NetInvestment(Rs) | % of investment | Change in Trend %
1 2009-10 -477070 -10.79%
2 2010-11 1102200 24.93% 35.73%
3 201-12 1101207 24.91% -0.02%
4 2012-13 437380 9.89% -15.02%
5 2013-14 1394073 31.54% 21.64%
6 2014-15 797080 18.03% -13.50%
7 2015-16 -17579.17 -0.40% -18.43%
8 2016-17 53696.06 1.21% 1.61%
9 2017-18 20887.88 0.47% -0.74%
10 2018-19 8674.45 0.20% -0.28%
Source: Money Control.com
Table-2 Result Of Granger Causality Test
Null Hypothesis Lag F-Statistic vaPI;Je ( AcIcDee;tI/SFlec;?ect) Results
FIl net Investment does not Both null hypotheses got
Granger Cause Return on 2 0.322 0.747 Accept accepted as the p-value is
Nifty 50 index greater than 0.05, but when
comparing both hypotheses
F-statistic with a higher
Return on Nifty 50 index does value shows the stronger
not Granger Cause FIl net 2 0.121 0.890 Accept influence. Hence FII net
Investment investment granger cause
return on nifty 50 index but
not significant at 5% level.
FIl net Investment does not Both null hypotheses got
Granger Cause Volume traded 2 4.568 0.123 Accept accepted as the p-value is
in Nifty 50 index greater than 0.05, but when
Volume traded in Nifty 50 comparing both hypotheses
index does not Grangert)(l:ause 2 0-396 0.704 Accept F-statistic with a higher
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FIl net Investment value shows the stronger
influence. Hence FII net
investment granger cause
volume traded in nifty 50
index but not significant at
5% level.
FIl net Investment does not Both null hypotheses got
Granger Cause volatility in 2 0.647 0.584 Accept accepted as the p-value is
nifty 50 index greater than 0.05, but when
comparing both hypotheses
F-statistic with a higher
A . value shows the stronger
Volatility in nifty 50 index . Lo
influence. Hence volatility in
does not granger cause FIl net 2 0.670 0.575 Accept . .
- the nifty 50 index granger
investment :
cause FII net investment but
is not significant at the 5%
level.
FIl net Investment does not Both null hypotheses got
Granger Cause bulk and block 2 0.138 0.877 Accept accepted as the p-value is
holders net investment greater than 0.05, but when
comparing both hypotheses
F-statistic with a higher
lue sh he stronger
Bulk and Block Holders net .va ue shows the strong
. influence. Hence bulk and
investment does not Granger 2 2.014 0.278 Accept \
block holders’ net
Cause FII net Investment .
investment granger cause
FIl net investment but not
significant at the 5% level.
Source: Computed Data
Table-3 Result of Regression
DEPENDENT INDEPENDENT Beta P- R? Durbin
VARIABLE VARIABLE value Watson
FIl Net Investment | et on Nifty 50 312 | 0289 | 0138 | 1484
index
FII Net Investment | VOlumetradedon 000 | 9533 | 0068 | 1016
Nifty 50 index
Volatility in Ni
olatility in Nifty S0 | £\ et |nvestment 005 | 0194 | 0263 | 1.103
index
Bulk and Block
Holders net FIl Net Investment 0.191 0.597 | 0.036 1.308
investment

Source: Computed Data
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ABSTRACT

Size of coarse aggregate plays a crucial role in the workability and strength characteristics of concrete.
Also, as usage of concrete is associated with some environmental implications, substitution of cement
with endemically available pozzolanaic materials is beneficial for the environment. In this study, the
combined influences of size of coarse aggregate variation and fly ash substitution have been studied.
Slump test, L-Box test and V-Funnel tests were conducted to evaluate the flow properties whereas
compressive and split tensile strength tests were conducted to measure the strength properties. It was
noticed that the influence of size of aggregate tapered with time in case of split tensile strength
attainment, whereas there was a perceptible influence on compressive strength. The role of curing period
was obviously observed with progressive increase in strengths with time. Substitution of fly ash
improved the workability, whereas the strength was almost the same irrespective of fly ash substitution.
Thus it can be inferred that fly ash substitution and usage of 10mm aggregate can optimize the properties
of self-compacting concrete.

Keywords: Self compacting concrete, fly ash, coarse aggregate, flow property, mechanical property.
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INTRODUCTION

With the ever increasing population and the demand for infrastructure, there is a constant need for optimizing the
strength parameters and substitution of cement with endemically available materials. Pozzolanic materials such as
GGBS, Fly ash have traditionally been used as partial replacements for cement and they have shown varying degrees
of success(Fantous and Yahia, 2020). However, research on the role of influence of size of aggregates in conjunction
with pozzalanic material is very limited and therefore warrants investigation(Zhang, Gao and Yu, 2020). This work
focuses on investigating the role of combined influence of fly ash substitution and aggregate variation in optimizing
concrete and contributing towards a sustainable environment.

MATERIALS AND METHODS

Fluidity of Self compacting concrete can be measured with Slump cone. The setup typically consists of a tapered
cone, broader at the bottom and is initially closed with a lid at the bottom. Into this setup, approximately six liters of
freshly prepared concrete is poured. The lid is slide open and the cone is lifted up vertically swiftly, such that the
concrete flows down under gravity. The time taken for reaching the 500mm diameter mark is noted down. The
flowing ability of concrete is measured by simulating the actual conditions, consists of obstacles, which concrete has
to face during the course of its flow. The setup typically consists of a hollow box in the shape of L. Approximately 15
liters of concrete is placed in the box and the resisting lid is swiftly opened. The heights of concrete at the heal
portion (H2) and toe portion (H1) of the base of the L-Box are measured. The ratio value of (H2/H1), between 0.8 and
1 indicates a good flowing ability of concrete. V-Funnel test is used for measuring the workability of self-compacting
concrete. The equipment typically consists of a V-Funnel shaped box with a trap door at the bottom. About 12 liters
of concrete is poured into the box and it is emptied within a quick span of 10 seconds. Later, the time taken for the
total emptying of the funnel is noted down. The lesser the time taken, more is its flow-ability. The compression
strength and split tensile strength of concrete are measured using a UTM with suitable dimensions of test samples.
Cement of grade 43, and varying doses of fly ash and varying sizes of aggregate were used to prepare M40 grade
concrete. River sand was locally procured and used. Nan-Su method of mixing design based on packing factor is
used for calculation of quantities required for one kg per cu.m.

RESULTS AND DISCUSSION

Experimental results obtained on flow properties using slump cone, L-Box and V-Funnel as well as the results
attained on testing the compressive strength and tensile strength are presented and discussed in this paper. The
optimal values of fly ash replacement for different sizes of aggregates under standard conditions were calculated and
used for testing the flow properties and mechanical properties of concrete(Ting, Rahman and Lau, 2020). The
various quantities of cement, fly ash, Fine Aggregate (FA), Coarse Aggregate (CA), Super Plasticizer (SP) and water
arrived at using Nan-Su method of mix design for 10mm size of aggregate are tabulated and presented in Table.1.

Similarly, the optimized quantities of cement, fly ash, FA, CA, SP, the water used and the Water Powder ratio (W/P)
are given in Table.2. The quantities of Flyash required for different sizes of aggregates are presented in Table 3(a).

Similarly the flowing ability and the time taken for reaching the slump circles are given in same table. It can be
noticed that when cement was substituted with Fly ash, there was an immediate increase in the flow of concrete as
evidenced by the slump flow value from 610 mm to 720 mm for 10mm size coarse aggregate(Benaicha et al., 2015).
However, as the size of coarse aggregate was increased further onwards from 10mm, the slump flow value decreased
gradually(Shrivastava and Kumar, 2016). Similarly, the results of VV-funnel test and L-Box test are presented in Table.
3(b). Substitution of cement with fly ash decreased the To and Tsmin flow times of concrete of V-Funnel test and the
same is shown in Table. 3(b). However as the size of coarse aggregate was gradually increasedwith the addition
ofFly ash, the values of To and Tsmin decreased gradually(Alexandra et al., 2018), indicating that the flowing ability has
decreased(Chen et al., 2020). L-Box results exhibited similar trend as evidenced by a little increase in (H2/H1) with
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addition of Fly ash and gradual decrease with increase in aggregate size(Agarwal, Masood and Malhotra, 2000). The
results got from L-Box test are also given in Table.3(b).

The impact of size of aggregate used and the strength attained on curing of concrete with optimal additions of fly ash
are depicted in the following figures. Fig.1., shows the impact of variation of compressive strength with variation in
time and aggregate size and it can be noticed that with increase in time of curing from 3 days to 56 days, there was a
steep rise in attainment of compressive strength in the initial 3 days(Nadesan and Dinakar, 2017). However, the rate
of increase decreased progressively with progress in time and almost got stabilized upon reaching 56 days(Lalitha
Surya Tejaswini and Venkateswara Rao, 2020). The influence of variation in size of aggregate and curing period on
split tensile strength is depicted in Fig.2. Split tensile strength too followed a similar pattern as that of compressive
strength except that the split tensile strengths got converged to almost the same point upon reaching 56
days(Pesaralanka and Khed, 2020). Therefore, though curing period exhibited some impact on split tensile strength,
the impact of particle size was almost negligible over a long run of 56 days(Promsawat et al., 2020). However, as the
performance of compressive strength was good with 10mm aggregate than the other higher sizes, 10mm size
aggregate can be preferred(No et al., 2015).

CONCLUSIONS

Larger size of the aggregate needs more amount of cement compared to smaller size of the aggregates.

The content of fly ash increased with a corresponding decrease in aggregate size.

Compressive strength was found to be better with 10 mm size of aggregate.

The experimental results showed that 10mm size of aggregate attains more strength compared to 20mm with
high volume of Fly ash.

5. Using 10 mm size of the aggregate there is reduction in the cement as compared to 20 mm.

PR
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Table 1: Results of Nan Su method of Mix Design (10mm)

Pozzolana Water
Quantities Cement Fly FA CA SP(L/CuM) (L/Cu.M)
(Kg/m?) ash
344 180 891 738 943 190.352

Similarly, the optimized quantities of cement, fly ash, FA, CA, SP, the water used and the Water Powder ratio (W/P)
are given in Table.2.

Table 2: Quantities for different sizes of coarse aggregate

Total
Size of otal powder Fine Coarse aggregate SP W/P
. Kg/cum Water
aggregatein aggregate Kg/ cu. Lt/ Lt/cum (Water Powder
mm Fly Kg/cu.m m cu.m ' ratio)
Cement
ash
10 315 361 891 786 9.34 194 0.34
125 335 241 891 786 9.34 194 0.34
16 351 225 891 786 9.34 194 0.34
20 369 207 891 786 9.34 194 0.34

Table 3 (a): Results of Slump test

Size of aggregate F:\;Iaa);Lmrzgaiiﬁir:tagv?/;) Slump flow value Tso
10mm 0 610mm 6 sec
10mm 46 720mm 3sec

125mm 42 700mm 3sec
16mm 39 670mm 4 sec
20mm 36 650mm 5 sec
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Table 3 (b): Results of V-Funnel and L-Box tests

Aggregate size Percentage of Fly ash V- V- L-Bo.x H2/H}
replacement (BWP) Funnel @To Funnel at Tsmin (Blocking Ratio)
10 mm 0 5 sec 11 sec 0.81
10 mm 46 3 sec 7 sec 0.91
125 mm 42 3 sec 7 sec 0.89
16 mm 39 4 sec 9 sec 0.85
20 mm 36 4 sec 10 sec 0.81
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Fig. 1. Variation in compressive strength of concrete
with variation in time and size of aggregate

Fig. 2. Variation in split tensile strength of concrete
with variation in time and size of aggregate
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ABSTRACT

The key determining point in the development of a nation is the sharing of scientific knowledge. In this
regard, the ONOS, a nationwide subscription policy is the bold and challenging decision of the
Government of India focusing to give free access to seventy publishers through centralized negotiation
and major beneficiaries are everyone in the country. This study has applied policy research through a
survey among the librarians from Kerala in which it reviews the policy itself and its procedures and tries
to find the probable benefits and drawbacks. Among the 116 participants, 58.60% were aware of the
ONOS policy. Their library systems were not prepared to welcome the ONOS policy and 93.97%
expressed that they had to get training and support. The ONOS policy would influence the library users
and library budget positively. This study puts forward the opinions of librarians on the probable benefits
and drawbacks of this policy if it is implemented. The execution of this policy should be only after a
proper understanding of the economic nature of scientific publications within the country. It is a fresh
start and a bold decision. Hereafter, India would be an inspiration to many countries as the biggest
country giving access to pay walled information resources nationwide if it is realized.

Keywords: One Nation One Subscription, ONOS, ONOS Benefits, ONOS drawbacks, Indian policy
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INTRODUCTION

The government of India has initiated “One Nation One Subscription” (ONOS) as the continuation of One Nation
One Ration Card (ONORC) [1], One Nation One Law [2], One Nation One Taxation [3], and One Rank One Pension
(OROP) [4] policies. ONOS is a fresh start and a daring decision. The initial steps of the ONOS were begun by the
Office of Scientific Adviser to the Government of India and the proposal was opened by the Indian National Science
Academy, the Indian Academy of Sciences, the National Academy of Sciences India, and specialized scientists and
experts in this area. The foremost aim of ONOS is the centralized negotiation with publishing companies and to
provide free access to resources by all citizens[1]-[3]. The result would be “a new culture of Atmanirbharta (self-
reliance) that includes Atmavishwas (self-confidence), Atmasamman (self-respect), and Atmachintan (self-
assessment) among students of all educational levels” [4]. In the first phase, Planning and Execution Committee
(PEC) nominated 70 publishers to make resources available [5], [6].

The implementation of the ONOS would be done by the Ministry of Education (MoE), Government of India from the
beginning of the financial year of 2023 [3], [5]. There would be the centralized negotiation with the publishers and
would replace subscriptions done individually by the institutions. By the end of the 2022, the MoE asked the higher
educational institutions to hold on their subceptions as the central negotiation was going on. But later, the MoE
informed to continue their subscription for 2023 through a letter dated January 20, 2023 as there was no positive
result after the centralized negotiation with publishers[7]. The execution of the ONOS is so important as it allows a
nationwide access to information resources and the major beneficiaries are everyone in India. India is not the first
country thinking to implement nationwide subscription policy. In 2009, Uruguay has started the online portal
“Timbo”, the national consortium which provides wide access to various content throughout the country [8]. The
Egyptian Knowledge Bank (EKB), in Egypt, has begun in 2016 and provides free access to information resources to
all Egyptians [9], [10].

The quantitative analysis of scientific publications from India reports that India showed 12.9% growth rate in 2021
[1], a tenfold increase from 1996 to 2021 [11], spending around 15 million per year by all higher educational
institutions as the subscription charges to access scholarly publications [12], and Indian research community
downloaded 13 million research publications from Sci-Hub [13]. These reports shed light on Indian contributions as
well as issues faced by Indian research community. The two major issues of Indian research community are the
problem of accessing the required content [14] and the high processing charges in publishing the research outcomes
[1]. In India, individual or institution can access the scientific publications but they have to pay. The negotiation
power of the institutions or the association of institutions is the determining factor to cut cost of subscription. Thus,
both in the cases of subscription charges and accessing information resources, a kind of inequality exists. Resource
sharing and collaborative purchase of resources are acknowledged as the solutions to these problems; in this case,
library consortium would be the one solution[15], [16]. But the occurrences of merging, splitting, and even
withdrawing of the library consortia [17], [18] indicate that it is not the perfect solution. Therefore, searching for a
solution with long standing effect would be appreciated. In this regard, the ONOS would be noted as a bold decision
to overcome issues by giving equal opportunities for everyone in India.

The reason why this study has taken place among the librarians is that librarians are the experts in information
access and management procedure. Secondly, they have the basic knowledge regarding the information needs of the
users. Thirdly, they are experienced in facing a lot of challenges in the implementation of new information systems.
And finally, they are the stakeholders and the responsible figures before the user community to encourage and guide
them to use it properly. Moreover, the beneficiaries need to be accompanied constantly from first to last. The role of
librarians ends only when the beneficiaries are satisfied effectively by integrating the potentialities put forward by
ONOS. The result of this study will help to identify the potential challenges and propose ways and means to address
those challenges that the library and librarians face while implementing the ONOS. Thus, the policy makers can gain
valuable insights regarding the policy and ensure the successful implementation across India.
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Ravichandran et al. [19] conducted a document analysis of the Government of India’s proposed policy on “One
Nation One Subscription” (ONOS). The study analyzed the Indian atmosphere in academic scientific publications
and listed the potential opportunities and challenges that could be posed by this policy when it would be
implemented. The authors raised the concern that the publishing market got changes every moment and modes of
scientific publications reported sudden shifts, therefore, the implementation should be done with utmost care. It was
noted in the study that negotiation with publishers would be done centrally which would be the greatest benefit of
ONOS, but the same centralized negotiation would be done with mega-publishers which is noted as one of the
greatest drawbacks of this policy.

Koley& Lala [20] scrutinized the proposed policy “One Nation One Subscription” and listed many of the limitations
of the policy. This study was grounded on the analysis of the Indian contributions to open-access publications in the
STEM (Science, Technology, Engineering, and Mathematics) field. Access to scholarly publications is a debated issue
in everywhere and India has no exception.The study noted that the policy was suggested to encourage the
accessibility of research publications to higher educational institutions in India as there was an inequality in the
distribution and accession of scholarly publications. The study noted that the policy would disregard the open-access
publishing options. Though it seemed as good due to the centralized negotiation with publishing companies, it
would increase the dependency to access scholarly publications on commercial publishers. It was suggested that the
implementation of ONOS should be only after examining the open-access situation in India.

In the context of dynamic change from subscription-based to open access in the area of scholarly publications,
Koley& Lala [1] analyzed the role of the proposed policy of ONOS in India. The study advocated that while
negotiating with publishing companies regarding subscriptions, the policymakers should properly understand the
open-access publishing models in the Indian academic structure as there was an increasing trend to publish scholarly
findings in open-access platforms. The study perceived that the proposed policy would provide more access to
scholarly publications to Indian citizens by bringing all the scattered systems under one roof; at the same time, all the
subject domains and higher educational institutions in the country should not be treated equally. Singh et al. [13]
did a detailed analysis of the nature and attitude of Indian researchers on Sci-Hub. The study noted that the majority
of the Indian researchers purposively made use of Sci-Hub to meet their information needs even knowing that Sci-
Hub was banned and was noted for violating copyright issues. The geotagged map of download requests from India
on Sci-Hub was the basis for this study. Sci-Hub and Libgen became the possible solutions for the Indian researchers
to access many of the scientific publications. The study indicated that the Indian research community faced
inequality in the case of accessing scholarly journals and stressed the recommendation of STIP-2020 to overcome this
inequality by providing uniform and free access to scientific literature.

In the interview with Santhosh C Hulagabali, Muthu Madhan, one of the crusaders for open access publications in
India and participated in the thematic discussions on “access to knowledge and resources” conducted by STIP 2020
about the proposal for ONOScommented that ONOS is an elusive goal [21]. The interview stressed that India faced a
lot of challenges in accessing the information resources and India became a center of predatory publications. ONOS
was considered as elusive because the publishing companies played the “heads | win, tails you lose” game whenever
there was negotiation with them. And India was not technologically mature enough to handle nationwide
subscriptions.

Chakraborty et al. [14] suggested a national framework in India for the publication of research outputs and the
accession of scientific literature. Sharing of scientific knowledge on a regular basis was observed as a key
determining point in the development of a nation. Global visibility and accessibility to the scientific literature was
remarked as the greatest shortcoming of the Indian research community. The substantial budget of the higher
educational institutions was concentrated on subscriptions whereas only 20% of the published contents were
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accessible to the public through open-access. It might be overcome by framing a centralized system with due
diligence to access and disseminate information resources. The study recommended that the ONOS policy would
replace the negotiation and subscription charges paid individually by the higher educational institutions through
which equality in accessing and disseminating information would be maintained.

OBJECTIVES OF THE STUDY

The very purpose of this study is to identify the potential benefits and drawbacks of the ONOS policy from the
perspective of librarians. The results of this study would finally help the policy makers. To realize this purpose, a
survey was conducted among the librarians from Kerala state by keeping the following objectives.

To evaluate the awareness of librarians regarding the ONOS and other global initiatives.

To analyze the impact of ONOS on library users and library budget.

To review the preparations of library systems and librarians for the execution of ONOS.

To collect the opinions of librarians regarding the probable benefits and drawbacks of ONOS policy.

To list the necessary steps to be considered before the execution of the ONOS in India.

BN -

METHODOLOGY

The analysis of the ONOS policy from the librarian’s point of view is a hot topic of discussion in India. It is an
evolving topic and very few researches have been conducted on the area still. The reason is that the policy ONOS is
still in the discussion room and not yet implemented though it was announced to begin from the financial year 2023.
And it is the main limitation of this study too. The proposal for the ONOS has been started from 2020. If it is
implemented, it would be a great achievement and will be an inspiration for other countries. It is policy research
through a survey in which it tries to understand different elements that may influence the implementation procedure
of this policy and its potentialities along with inconsistencies are taken for discussion[22]. The study is intensively
focused on library professionals as they are the principal stakeholders whereas everyone in India is the beneficiaries;
secondly, the library is the place where the effective management and use of ONOS is centered. Thus, the researchers
focus the study among the librarians from Kerala State. Consequently, this study introduces basic elements of the
ONOS policy in India and other ONOS like initiatives in other countries. This paper presents the attitudes and views
of librarians in Kerala on ONOS policy.

The questionnaire was prepared by collecting and correcting the questions related to the ONOS. The pieces of
literature are collected basically from the Google Scholar and the SCOPUS database. In addition to the scientific
literatures related to the topic, the newspaper reports, online writings, blogs, experts’ opinions published online, etc.
were collected and evaluated. These were the basis to enumerate the probable benefits and drawbacks of the ONOS.
The first part of the questionnaire was related to the demographical details of the participants. In the second part, the
questions were related to the awareness, preparations of the library systems, training and support for librarians,
significance of this policy on the information needs of users and library budgets, and the necessary steps to be
implemented before the actualization of this policy. The librarians’ perspective on the probable benefits and
drawbacks of the ONOS was centered in the third section.

The survey was conducted online. The prepared questions were converted into the Google form and dispensed
among the library professionals by emails and social networking apps like Whats App. The snowball sampling
technique was following in this study. The data collection was taken place in April and May 2023. The questionnaire
was distributed among 150 librarians and 116 questionnaires were duly filled and the response rate was 77.33%.
Informed consent was obtained from the participants of the study. The collected data in Google form was converted
into Microsoft Excel. After proper coding, the data was inserted into SPSS statistics 21 software for proper statistical
analysis.
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DATA ANALYSIS AND INTERPRETATION

Demographical Distribution of Participants

The demographical details of the participants of this study are presented in Table 1. The study was conducted among
the library professionals working in various forms of libraries in Kerala state. Among the 116 respondents of the
study, 71.60% were female librarians. The remaining 28.40% of the respondents belonged to the category of male.
The vast majority of the respondents (82.80%) had secured MLISc as their highest degree. At the same time, there
were library professionals with Ph.D. (4), M.Phil. (7), and BLISc (9) as their highest qualifications.

Working space is important in understanding the ONOS policy. Among the 116 respondents, 61 (52.60%) were
working in college libraries whereas 24 (20.70%) were attached to school libraries. There were respondents from the
categories of university library (8.60%), teaching faculty (8.60%), public library (5.20%), and special library (4.30%).
The data relating to the working experience of the participants showed that the majority of the respondents (64.70%)
belonged to the range of 0-5 years. It is an indication that the respondents are freshers in dealing with library related
matters. There were 23 (19.80%) respondents having 6-10 years of experience. 7.80% of the participants had 11-15 and
more than 15 years of experience each in the field of library and information science.

Awareness of Indian and Foreign Initiatives

Librarians working in various types of libraries must have the awareness and knowledge of Indian initiatives
because ultimately, they are the real promoters and instructors of ONOS. The awareness of librarians regarding
ONOS and foreign initiatives like ONOS is placed in Table2 from the gender perspective. The proposal of ONOS was
initiated in the fifth draft of the Science Technology and Innovation Policy (STIP) 2020 [19], and from then on, the
government through the MoE periodically announced the improvements of this policy with proper directions to be
followed in higher educational institutions regarding the access and dissemination of information resources[3], [7].
The data in Table2 reflects that about half of the male respondents were aware of the Indian initiative. 51.50% of male
were aware whereas 49.50% were not aware of the implementation of the ONOS policy. The study of awareness of
the female category showed that 61.40% of them were aware of the ONOS policy while 38.40% were unaware. As a
whole, the majority of respondents (58.60%) were aware of the implementation of ONOS in the Indian scenario. But
proper care should be given to 41.40% of the respondents because they did not have an awareness of ONOS. This
may reflect badly when the government of India would actualize the ONOS policy.

India is not the pioneer in implementing a nationwide subscription policy regarding information resources. The
online portal ‘Timbo’ of Uruguay and the ‘Egyptian Knowledge Bank’ (EKB) of Egypt were examples of ONOS like
initiatives by other countries [8], [9], [23]. Compared to ONOS, these initiatives had huge differences in their
application levels. The analysis of the awareness of foreign initiatives from the gender perspective showed that
30.30% of male respondents were aware while 69.70% were not aware. It was almost the same with the female
category. 27.70% of females were aware of foreign initiatives but 72.30% were unaware. It is quite interesting that
71.60% of librarians were not having an awareness of foreign initiatives. But 28.40% were aware of the foreign
contributions. Library professionals should have the minimum knowledge of what happens around them in relation
to the access and dissemination of information resources.

Preparation of Library System and Training for Librarians

Table 3 presents the data related to the preparations of library systems and the need for training and support for
librarians from the working category in connection to the implementation of the ONOS policy in India. The proposal
of ONOS was put in place in 2020 and was planned to begin from the financial year of 2023. Therefore, the questions
regarding the preparation of library systems in higher educational institutions and the training to the librarians of
those institutions are significant. In the Indian context, the financial stability of the higher institutions and the
collaboration of institutions are the determining factors in the negotiation process with publishers in accessing
scholarly publications. Thus, there exists an inequality [19], [20]. ONOS was recommended as solutions to these
issues. But the data presented in Table3 regarding the preparations of libraries with regard to the implementation of
ONOS is minimal. Various categories like librarians from school library (75%), college library (73.33%), university
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library (80%), public library (100%), special library (100%), and teaching faculty (80%) accept that existing library
systems were not prepared enough to implement ONOS. While considering all the respondents, 77.60%, the vast
majority of the librarians noted that their libraries were totally unprepared to welcome the ONOS policy. As this is a
nationwide programme, the beneficiaries of this policy should be prepared enough. The librarians of 22.40% shared
that their libraries were efficient enough to function well if ONOS was implemented.

Training and support are not just a one-time event but part of an ongoing process. When continuous learning
opportunities and a supportive environment are provided for the librarians, they would be equipped to utilize the
new programme effectively and serve the user community efficiently. The successful implementation of any
programme within the library is crucially related to appropriate training and support. The attitudes of library
professionals towards the need of training and support while executing ONOS from their working fields are
presented in Table 3. According to the data in Table 3, all respondents from the public library, special library, and
teaching faculty fully recommended that training and continuous support were necessary, whereas librarians of
school (83.33%), college (96.72%), and university (90%) had supported the same. While considering the responses of
all participants,the vast majority of the respondents (93.97%) did not receive any training and supportive
environment in relation to the implementation of the ONOS policy. Therefore, dedicated support from the librarians
could not be expected, for they were not trained enough to handle the situation. And 6.03% of librarians responded
that they were trained enough to handle the environment.

Impacts of ONOS on Library Users and Library Budgets

The information needs of users become diversified due to the information explosion and technological
developments. The reality is that no library is the potential enough to satisfy the various information needs of its
users [24]-[26]. In India, libraries in various forms face the issues of the decline of budgets, diversity of clients’
information needs, increased necessity for a variety of information resources, high rates of e-resources and
subscription charges, etc. [27]-[29]. Therefore, the impacts of ONOS on the information needs of library users and
library budgets have to be scanned properly from the librarians’ point of view. Because librarians are the main
figures in dealing with library users as well as library budgets. The data regarding both of these are presented in
Figure 1.

Regarding the question on the impacts of ONOS on library users, 72.40% of the respondents pointed out that there
would be positive impacts. At the same time, 23.30% of them shared that they were not sure of the impact of ONOS.
Only a least percentage (4.30) perceived that there would not be any impact by the execution of ONOS in India.
Regarding the library budget, 73.30% of the library professionals referred that ONOS would create an impact on the
library budget. There were 19.80% and 6.90% of respondents shared of ‘not sure’ and ‘no ‘respectively. Initiatives of
libraries to provide improved access to information resources and participation in resource sharing activities are
considered as the solutions to overcome the problems related to library budget and the variety of information needs
of users [15], [30], [31].

Probable Benefits and Drawbacks of ONOS in India

The discussion on the benefits and drawbacks of the ONOS policy depends on the features of specific policy and the
context of its application. According to the library professionals, the probable benefits and drawbacks[20], [19], [11],
[1], [13], [14], [4] of ONOS are placed in Tables 4 and 5 respectively. These are only the probable benefits and
drawbacks because the policy is not yet implemented, but it has been taken almost three years of discussions still to
implement. And the reality will be explored only after its implementation. The researchers have selected seven
benefits and drawbacks of ONOS and collected the views of participants on these based on a five-point Likert scale.

Table 4 reflects the opinions of respondents regarding the probable benefits of the ONOS. Among the five-point
scale, ‘strongly agree’ had the highest percentage in all the seven benefits. The first benefit was the single nationwide
subscription policy. This aims at a unified subscription plan for various information resources and services across the
nation. This was strongly agreed by 45%. The second benefit was the central negotiation with publishers. It means
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that the central government on behalf of all citizens and higher educational institutions would negotiate with
publishers for content. Librarians of 44% strongly agreed with it. Access to a wider range of journals was noted as
the third benefit. It would enhance wide research opportunities and give chances for interdisciplinary collaboration.
51% strongly agreed to this point. The central negotiation would reflect in the access to high-quality journals and it
was strongly agreed by 51% of the respondents. The point ‘the standardization of the Indian journals’ was highly
agreeable (47%) to librarians. Through the implementation of the ONOS, the Indian journals would ensure credibility
and follow international publishing standards; as a result, global visibility and acceptance would be increased. In the
Indian scenario, there is no equality in resource allocation; for, the status and financial strength of the higher
educational institutions are the determining factors. Library professionals of 42% believed that the ONOS would
reduce the existing inequality in resource allocation. 53% of the participants strongly agreed that the ONOS would
improve the quality of research.

Table 5 displays the opinions of librarians regarding the probable drawbacks of the ONOS. Among the probable
drawbacks, the first one was the difficulty in nationwide subscription. The proposal of ONOS in India points to the
foreign initiatives in Uruguay and Egypt. But a comparison of these initiatives with ONOS is not possible because
India is a big nation with a number of different higher education institutions and multiple languages. 31% of
librarians kept a neutral position concerning this drawback. 42% of participants agreed that the central negation
would be only with mega publishers and there are large numbers of publishers who are not counted in this category
but publish qualitative research outputs, would not have any roles in this negotiation. Among the participants, 32%
strongly agreed that the biggest drawback would be the inefficiency of the technical infrastructure existing within
the country. The country is not prepared enough to make use of the full potential of ONOS with its existing
infrastructure. The problem of double payment is associated with the article processing charge (APC). This concern
is about the payment by the authors or institutions; they pay an amount for publishing research findings and for
accessing those published, they have to pay again. The majority of the participants (45%) kept a neutral position in
this regard. At present, the higher educational institutions in India access various information resources through
library consortia; the ONOS mentioned that there would a single consortium. Then, the future of existing consortia is
being challenged. 37% of the participants took the position of ‘agree’ with this drawback. The majority (43%) had
taken a neutral position about the impossibility of common licensing. Licensing and copyright of the resources have
complex nature and the questions on access restriction, content ownership, preservation rights, licensing agreements,
etc. are confusing and complicated always. The participants with 37% agreed that there could be an unequal
distribution of the resources. India is a land of multiple languages and higher educational institutions. The equal
treatment to everyone is not the right choice. The quality and need of resources are subjective and vary depending
on publishers, disciplines, and ranking systems. Therefore, it is very crucial for higher educational institutions and
individuals to evaluate the information need, quality and relevance of the resources. As a whole, the ONOS policy
has various potential benefits. The probable drawbacks have to be addressed for the successful running of ONOS for
a long period.

Necessary Steps Before Implementing ONOS in India

Before the execution of the ONOS policy in India, it is essential to follow a series of steps to ensure its success. These
steps would ensure the smooth and effective functioning of the new policy. ONOS directly creates impacts on library
services and operations, so it is vital that librarians are to be prepared enough. The outlook of librarians about the
steps to be considered before the administration of the ONOS is picturized in Figure 2.The library professionals who
participated in this study primarily noticed that the ONOS should be executed only after conducting proper training
programmes because improved performance, empowered engagement, and successful collaboration would be
possible through the training programme. The second step was considered as the need assessment (20.11%). The
need assessment of ONOS would address the relevant issues, meet the requirements of the library community, and
achieve the intended outcomes. There were two steps in the third position such as collaboration with stakeholders
before purchasing and resource sharing (19.58%) and upgrading of the technological infrastructure (19.58%). The last
one was related to licensing and copyright requirements (16.14%). ONOS proposes to have enhanced learning and
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research opportunities by maximizing the accessibility to information resources and it would become successful by
considering these elements before implementing the policy.

DISCUSSION AND CONCLUSION

This is the study to evaluate the awareness and knowledge of librarians regarding the ONOS policy and to address
their concerns. If ONOS becomes a reality, India will be the largest nation giving access to pay walled information
resources to all. The real challenge lies in the negotiation with the publishing companies and in its maintenance after
the implementation. Because, the publishing companies change their marketing procedures aiming at profit alone
and the publishing models are advocating different open-access modes like green, diamond, hybrid, etc. It is
understood from the letters from MoE and news reports regarding the course of action on the ONOS that a crisis in
the implementation process is fueled by the publishing companies regarding the negotiation which, in the absence of
adequate means of support from the information experts, makes it more difficult to realize. V. Ramgopa Rao, the
former director of Indian Institute of Techonology, Delhi considered the ONOS as “certainly the right thing to do”
[7]. 1t is because the chances of publishing of scientific outcomes would be simultaneously increased as the access to
those information resources is increased. Another view was from Prof. Sourav Pal, the former director of Indian
Institute of Science Education and Research, Kolkata. He says that “the move for ONOS have its relevance for five to
10 years and then reconsidered depending on the situation” [7]. It was because there is a transformation of
publication modes into open-access. As the publishing companies play the game of ‘heads | win, tail you lose’
always, the centralized negotiation will not be much fruitful. Therefore, Muthu Modhan considered it as an elusive
idea [21].

In the wake of all these, it is interesting and pleasing to note that the day on which the ONOS policy takes place the
day will be a historical event for Indians and would be an inspiration for all other countries. The novel element of
this ONOS is that this policy will be fully accessible to all citizens. It will therefore be a wonderful opportunity to
access journals that were being accessible to a few people and institutions and technology here puts at the service of
everyone. It would be a turning point for both researchers and higher educational institutions. It is assumed that the
welfare of the researchers and higher educational institutions is the decisive factor for the bright future of the nation.
With this in mind, library professionals should have a collaborative nature in supporting this great initiative by the
Government of India. All the beneficiaries are to be accompanied and the specific role of library professionals would
be completed only when the beneficiaries meet their information requirement efficiently and effectively.
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Table 1 Demographical Distribution of Participants

Characteristics Variables Frequency | Percent
Gender Male 33 | 28.40%
Female 83 | 71.60%

Highest Degree | Ph.D. 4 3.40%
MPhil. 7 6.00%

MLISc 96 | 82.80%

BLISc 9 7.80%

Working in School Library 24 | 20.70%
College Library 61 | 52.60%

University Library 10 8.60%

Public Library 6 5.20%

Special Library 5 4.30%

Teaching Faculty 10 8.60%

Experience 0-5 Years 75 | 64.70%
6-10 Years 23 | 19.80%

11-15 Years 9 7.80%

More than 15 Years 9 7.80%
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Table 2 Awareness of Indian and Foreign Initiatives

Indian Initiative Foreign Initiative

Yes No Yes No
Male 17 (51.50%) | 16 (49.50%) | 10 (30.30%) | 23 (69.70%)
Female | 51 (61.40%) | 32 (38.60%) | 23 (27.70%) | 60 (72.30%)
Total 68 (58.60%) | 48 (41.40%) | 33 (28.40%) | 83 (71.60%)
Table 3 Preparation of Library System and Training for Librarians

Preparations Library System | Training and Support for Librarians
Yes No Yes No
School Library 6 (25.00%) 18 (75.00%) 20 (83.33%) 4 (16.57%)
College Library 16 (26.23%) 45 (73.33%) 59 (96.72%) 2 (3.28%)
University Library | 2 (20.00%) 8 (80.00%) 9 (90.00%) 1 (10.00%)
Public Library 6 (100%) 6 (100%) 0
Special Library 5 (100%) 5 (100%) 0
Teaching Faculty 2 (20.00%) 8 (80.00%) 10 (100%) 0
Total 26 (22.41%) | 90 (77.59%) 109 (93.97%) 7 (6.03%)
Table 4 Opinions of the Participants on the Benefits of ONOS
Benefits Strongly Agree | Agree Neutral | Disagree | Strongly Disagree

Single Nationwide Subscription Policy 52 (45%) 26 (22%) | 33 (28%) | 3 (3%) 2 (2%)
Central Negotiation with Publishers 51 (44%) 34 (29%) | 23 (10%) | 7 (6%) 1 (1%)
Access to a Wider Range of Journals 69 (59%) 22 (19%) | 18 (16%) | 5 (4%) 2 (2%)
Access to High-Quality Journals 59 (51%) 28 (24%) | 22 (19%) | 5 (4%) 2 (2%)
Standardize Indian Journals 55 (47%) 34 (29%) | 19 (16%) | 7 (6%) 1 (1%)
Reduce Inequality among Institutions 49 (42%) 41 (35%) | 19 (16%) | 5 (4%) 2 (2%)
Improve the quality of research 61 (53%) 31 (27%) | 16 (14%) | 7 (6%) 1 (1%)
Table 5 Opinions of the Participants on the Drawbacks of ONOS

Drawbacks Strongly Agree | Agree Neutral | Disagree | Strongly Disagree
Difficulty in Nationwide Subscription 23 (20%) 33 (28%) | 36 (31%) | 15 (13%) 9 (8%)
Negotiation with only Mega Publishers 24 (21%) 49 (42%) | 31 (27%) | 9 (8%) 3 (3%)
Inefficiency of Technical Infrastructure 37 (32%) 35 (30%) | 33 (28%) | 11 (9%) 0 (0%)
Problem of Double Payment 17 (15%) 35 (30%) | 52 (45%) | 9 (8%) 3 (3%)
Impossibility of Single Consortium 19 (16%) 43 (37%) | 37 (32%) | 12 (10%) 5 (4%)
Impossibility of Common Licensing 21 (18%) 32 (28%) | 50 (43%) | 8 (7%) 5 (4%)
Unequal Distribution of Resources 15 (13%) 41 (35%) | 31 (27%) | 17 (15%) 12 (10%)
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ABSTRACT

The stability and expansion of a country's economy are greatly influenced by the banking industry.
Understanding employees' impressions of their benefits becomes essential as banks work to entice and
keep bright workers. This study looks at Career development includes the both monetary and non-
monetary advantages from the perspective of employees in the banking industry.The study examines
how the employees of two well-known banks, State Bank of India (SBI) and ICICI Bank, view their
benefits. To learn more about how satisfied employees are with their compensation, including pay,
incentives, bonuses, and financial perks, the financial advantages will be investigated. The analysis will
also include non-financial advantages like work-life balance, career development possibilities,
recognition programs, and employee wellness initiatives.A representative 50 sample of SBI and ICICI
bank workerswill be surveyed or interviewed for the study. In addition, the study compares the
satisfaction levels of SBI and ICICI banking staff. The efficiency of these banks' benefit programs can be
determined by comparing the satisfaction levels of their workers. To attract and keep top people, this
research can help you pinpoint your strengths and opportunities for development. The data will be
analyzed and the study hypotheses will be tested using statistical procedures including mean, standard
deviation, t-tests. This study intends to examine how State Bank of India (SBI) and ICICI Bank employees
perceive both financial and non-financial perks. Additionally, the report compares how satisfied SBI and
ICICI banking workers are with their jobs.

Keywords: Monetary benefits, non-monetary benefit, employee’s perception
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INTRODUCTION

A nation's economic stability and growth are significantly influenced by the banking sector. Understanding how
employees feel about their benefits is crucial as banks compete for talent and work to offer tempting employment
packages. With this study, State Bank of India (SBI) and ICICI Bank employees were asked about their perceptions of
financial and non-financial benefits. The amount of happiness and motivation people experience at work is
significantly influenced by financial rewards, such as wages, incentives, bonuses, and other financial perks. To assess
their effectiveness and make informed decisions, the bank management must be aware of how SBI and ICICI
banking employees see these financial benefits. By studying their perceptions, they can find out more about the level
of employee contentment and identify possible growth opportunities. Employees place a high value on non-cash
perks such chances for professional progress, employee recognition programs, and wellness initiatives in addition to
monetary pay. These non-financial variables affect employee engagement and overall job happiness. The employees
of SBI and ICICI Banking can learn more about their satisfaction levels, areas of strength, and areas for progress by
examining how they feel about these non-cash benefits.

By contrasting the employee satisfaction ratings from SBI and ICICI banks, it may be possible to better understand
the differences in their experiences and viewpoints. This analysis will show which bank provides its employees with
the more acceptable financial and non-financial benefits. In order to recruit and retain exceptional employees, it can
help management and HR departments identify best practices and prospective growth opportunities.

LITERATURE REVIEW

(Bhardwaj et al., 2020)The study reveals a strong correlation between rewards, compensation, job stability, prospects
for advancement, and good working relationships and job satisfaction. It demonstrates a positive association,
indicating that job satisfaction is more likely to be higher when these elements are present. In addition, poll findings
show that a sizable majority of bank employees within the banking industry express satisfaction with the current
working environment. It is interesting, nevertheless, that they continue to have issues with pay and hours worked. It
is clear from an analysis of the research findings that a variety of factors affect job satisfaction in the banking
industry. Employees typically report higher levels of satisfaction when they receive awards, are adequately
compensated, feel like their jobs are secure, have opportunities for promotion, and have good working relationships
with their coworkers. (Ekundayo, 2015)The study provides convincing evidence for the influence of strategic human
resources management practices on employee career advancement commercial banks. It was discovered through
multiple regression analysis that different independent variables, specifically strategic human resource management
practices, such as business and human resource strategy, human resource planning, strategic employment practices,
performance appraisal practices, and employee retention, significantly influence the dependent variable, namely
employee career development, in the surveyed commercial banks.

These results strongly support the recommendation that organizations embrace and implement strategic human
resource management practices in order to achieve peak performance and efficient employee career development.
Recognizing the importance of business and human resource strategy, good human resource planning, strategic
hiring practices, performance appraisal practices, and employee retention may all help create an atmosphere that is
supportive of employees' professional development. (Inayat & Jahanzeb Khan, 2021)The study comes to the firm
conclusion that happy workers perform better than unhappy workers, significantly contributing to the overall
success of their respective organizations. Given the erratic political and economic climate in Peshawar, it is crucial for
any organizations to maintain employee engagement and satisfaction in order to support excellent performance. This
can be done by putting into practice a variety of strategies and tactics created to cater to the unique requirements of
the workers.The study emphasizes the critical connection between organizational effectiveness and employee
satisfaction. Employees are more likely to exhibit increased productivity and positively impact the success of their
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organizations when they are happy and motivated. It is even more crucial for organizations to give measures focused
at increasing employee motivation and satisfaction top priority given the difficult economic and political climate in
Peshawar. (Agboola et al., 2018)The results of the study show that improving training and career development has a
favorable impact on bank workers' performance. This suggests that a key factor in influencing the performance levels
of bank personnel is training and career development. Based on these findings, banks are strongly advised to
strengthen and priorities their training and career development programs in order to increase staff performance.The
report emphasizes the value of funding training and career development initiatives to raise the knowledge and skills
of bank workers. Employees can develop new competences, hone existing abilities, and keep current with industry
innovations by being given opportunities for relevant and efficient training. A significant emphasis on career
development also enables workers to define specific objectives, recognize possibilities for advancement, and advance
in their professional careers.

(Kumari & Professor, n.d.)According to the study's findings, pay level, benefits, raises, and pay structure and
administration all have a separate role in how satisfied bank employees are with their compensation. Together, these
factors explain more than 70% of the variation in bank employees' overall pay satisfaction. The study concludes that
employees evaluate their overall job satisfaction by taking into account a number of different facets of their
compensation package. While benefits include extra bonuses and awards offered by the company, pay level relates to
the sufficiency and competitiveness of the base compensation. Raise is concerned with the regularity and equity of
pay raises, whereas Pay Structure and Administration is concerned with the openness and efficiency of the bank's
pay system. (Lakshmi, n.d.)The aim of this study is to investigate the standardization of compensation and benefits
practices among banking sector employees. The research shows that job performance in banking employees is
influenced by multiple factors, and it is not solely determined by a single factor. factors like work overload, benefits,
ambiguity, pressure, and confliction play significant roles in shaping job performance.Compensation and perks have
become important aspects of contemporary life, having an effect on employees' behavior, ability to adjust, and
general well-being both inside and outside of the workplace. As a result, a sizable amount of organizational research
is devoted to researching the effects and usage of employee perks and compensation.

The study acknowledges that remuneration and benefits have a considerable influence on employees' behavior and
adaptations, both at work and in their personal life, and it emphasizes the significance of comprehending and
controlling these elements inside organizations. (Srivastava & Bhatia, 2013)The primary goal of the study is to
determine the effects of motivation on employees' work performance, with a focus on "salary equity and promotion,”
"extended health benefits and social facilities," and "work environment." According to the results analysis, there is a
significant relationship between these motivating elements and job satisfaction.It is clear from this study that fair and
equal compensation practices, possibilities for advancement, access to comprehensive health benefits and social
services, and a positive work atmosphere are all important motivators for employees. These elements are essential
for fueling employee motivation, which in turn affects how well they perform at work.The results highlight the
importance of job satisfaction as the result of successful motivational techniques. When an employee's motivational
demands are addressed, their job happiness rises, which improves their performance as a whole. Employers can use
these insights to create and put into practice initiatives that increase employee motivation and job satisfaction.

In conclusion, this study clarifies the primary motivators for employees, such as pay equity and promotion
opportunities, additional health benefits and social amenities, and the work environment. The study's primary goal
is to determine how motivation affects workers' performance at work, with job satisfaction emerging as a closely
associated outcome. Organizations may develop a motivated workforce and increase job satisfaction by
comprehending and resolving these motivational aspects. (Sekaran, 1989)This study focused on the quality-of-life
aspects, such as job participation and a sense of competence, in order to better understand the factors that influence
job satisfaction among employees in the workplace. The findings showed a pathway via which employees' sense of
competence was impacted by their level of job involvement, which was in turn influenced by personal, professional,
and organizational climate aspects. In the end, employees' overall job happiness was strongly influenced by their
perception of competence.
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The results demonstrate the intricate interplay between numerous factors that affect employees' job happiness.
Employees' level of engagement and investment in their professions, also known as job involvement, is influenced by
a variety of factors, including personal traits, job-related elements, and the organizational climate. Employees’
perceptions of their own competency in their roles are influenced by how involved they are in their jobs. Employees'
total job happiness is directly impacted by their perception of competence. (Adekola, 2011)This essay explores how
career management and career planning interact as variables that affect professional growth and job happiness, with
career commitment as the ultimate goal. The study done in the banking industry emphasizes how important a link
exists between career planning and career management factors and how they affect career advancement. It also looks
into how professional development affects job satisfaction and career commitment in turn. The report goes into great
detail about how these findings might be used to the subject of career development.The study reveals a significant
relationship between career planning and career management factors and their impact on career growth through
research done in the banking industry. It focuses on the significance of strategic career planning and efficient career
management techniques in promoting employees' careers. The study also shows how an individual's level of
professional advancement has a direct impact on their level of job satisfaction and dedication to their careers.

The study's conclusions have a big impact on how career development is done. Recognizing the critical function of
career planning and management in promoting career development, work satisfaction, and career commitment can
be beneficial for both organizations and individuals. Employees' general contentment and dedication to their chosen
jobs can be positively impacted by implementing effective career planning programs, providing tools for career
management, and establishing an atmosphere that is supportive of career progress. (Christuratnam & Raju, 2016)The
study found that respondents' perspectives on the goals of participating in training and development programs,
particularly in terms of learning new skills and enhancing problem-solving abilities, varied widely. In order to
ensure that training and development programs in banks operate effectively, it is vital for the relevant authorities to
pinpoint the root reasons and take the appropriate steps. The report advises bank training departments to make an
effort to comprehend the elements causing these variations in training facilities. This covers a variety of factors,
including infrastructure facilities, course length, library resources, instructional approaches, and instructional
materials. Training departments can try to create a more equal and productive training environment by being aware
of and addressing these problems. It is crucial to make sure that all employees have access to the tools and assistance
needed for their development. This could entail upgrading the infrastructure, giving appropriate course lengths,
upgrading the library, varying training approaches, and offering thorough training materials.

RESEARCH PROBLEM STATEMENT

The research aims to investigate the relationship between monetary benefits, non-monetary benefits, and employee
satisfaction among State Bank of India (SBI) and ICICI banking employees, and to compare the levels of satisfaction
between the two banks.

OBJECTIVES

1) To identify the relationship of monetary benefits as per SBI and ICICI banking employee’s perception.

2) To identify the relationship of non-monetary benefits as per SBI and ICICI banking employee’s perception.
3) To compare the level of satisfaction between SBI and ICICI banking employees.

Research Variables

<Independent Variable: SBI banking employees' perception of monetary benefits, ICICI banking employees'
perception of non-monetary benefits.

=Dependent Variable: Level of satisfaction with monetary benefits, Level of satisfaction with non-monetary benefits.

HYPOTHESIS

HiThere is a significant difference in the perception of monetary benefits among SBI and ICICI banking employees
H2 There is a significant difference in the perception of non-monetary benefits among SBI and ICICI banking
employees.
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HsThere is a significant difference in the level of satisfaction with overall benefits between SBI and ICICI banking.

RESEARCH METHODOLOGY

=Sampling: Randomly select a representative sample (50) of both SBI and ICICI banking employees.

eData Collection: Conduct surveys or interviews to gather data on employees' perception of monetary and non-
monetary benefits Use a Likert scale or structured questionnaire to measure satisfaction levels.

=Data Analysis: Apply statistical techniques (e.g., mean, standard deviation and t-test) to analyze the data and
determine if there is a significant difference in perception and compare the satisfaction levels between the two
groups.

DISCUSSION

Money-related benefits, including pay, incentives, bonuses, and other financial advantages, have a big impact on
how happy and motivated people are at work. The management of the bank must be aware of how SBI and ICICI
banking workers view these financial perks in order to evaluate their efficacy and make wise judgements. They can
learn more about the degree of employee happiness and spot potential areas for development by examining their
perceptions.Along with monetary compensation, employees place a high importance on non-monetary benefits such
opportunities for career advancement, recognition programs, and wellness programs for staff members. Employee
engagement and overall job satisfaction are influenced by these non-financial factors. Examining how SBI and ICICI
Banking workers feel about these non-cash rewards can assist reveal their satisfaction levels and point out their areas
of strength and need for improvement.lt may better comprehend the distinctions in their experiences and
perspectives by comparing the employee satisfaction scores from SBI and ICICI banks. Which bank offers its
employees the more acceptable financial and non-financial benefits will be revealed by this investigation. It can help
management and HR departments pinpoint best practices and potential areas for development in order to draw in
and keep outstanding workers.The results of this study will add to the body of knowledge in the area of employee
benefits and give banks useful advice on how to raise performance levels overall and employee satisfaction.

Table 1 depicts the t-value and compare the SBI and ICICI banking employees. So, table 1 indicates that in terms of
monetary benefits (salary increment), there is a significant difference between SBI and ICICI banks, where (t=--
1.83235; p=<0.05). Therefore, our hypothesis “There is a significant difference in the perception of monetary benefits
between SBI and ICICI banking employees” is accepted. Thus, the higher Mean value in ICICI bank indicates that
ICICI banking employees having more perception about monetary benefits as compared to SBI banking employees.
In terms of non-monetary benefits (Career development opportunities), there is a significant difference between SBI
and ICICI banks, where (t=-1.9821; p=<0.05). Therefore, our hypothesis “There is a significant difference in the
perception of non-monetary benefits between SBI and ICICI banking employees” is accepted. Thus, the higher Mean
value in ICICI bank indicates that ICICI banking employees having more perception about non-monetary benefits as
compared to SBI banking employees.

In terms of Level of satisfaction, there is a significant difference between SBI and ICICI banks, where (t=--4.32966;
p=<0.05). Therefore, our hypothesis “There is a significant difference in the level of satisfaction with overall benefits
between SBI and ICICI banking” is accepted. Thus, the higher Mean value in ICICI bank indicates that ICICI banking
employees are more satisfied in their jobas compared to SBI banking employees.

CONCLUSION

The results of this study will shed important light on how banking personnel perceive financial and non-financial
perks. Employee comparisons between SBI and ICICI will highlight each bank's advantages and shortcomings. This
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study will add to the amount of knowledge already available on employee perks and provide useful advice for
boosting performance across the board in the banking sector and employee happiness.The present study is aimed to
see the relationship among SBI and ICICI banking employees found that there is a significant difference between SBI
and ICICI banking employees as ICICI banking employees having more perception about monetary, non-monetary
benefits and level of satisfaction as compares to SBI banking employees. The findings of this study will help us
understand how employees in the banking industry see their benefits. It will give banks advice on how to improve
their benefit packages in order to draw and keep talented workers. The ultimate goal of this research is to support
the economy of the country and the banking sector in their overall growth and stability.
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ABSTRACT

To assess the knowledge and awareness regarding dental management of haemophilic patients among
interns of a dental collage in Pune city. Descriptive cross-sectional study. The reporting of the study was
done according to Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines. A self-administered validated questionnaire, was administered to dental interns in Pune city.
Descriptive statistics was performed in terms of frequency and percentage. Pearsons’s chi square test was
applied to check statistical significance and p value <0.05 was taken as statistical significance. The study
comprised data from 138 participants. We found that at the time of clinical history taking, majority asked
patients regarding any past history of bleeding disorders along with its familial disorders (p<0.05).
Around 75% of the total participants, had knowledge on pre-operative precautions to be taken while
handling a haemophilic patients also in proper management of complications arising from operative
treatments (p<0.05). Around 53% of participants were confident in treating haemophilic patients while
around 90% of participants believed that more emphasis should be given in to dental curriculum for
management of haemophilic patients. More than 75% of the participants had knowledge regarding the
etiopathogenesis of haemophilia. Knowledge regarding the bleeding time and proper investigations to be
61883
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carried out for haemophilic patients were significant (p<0.05). Participants were aware regarding the
usage of proper heamostatic agent, indicated and contraindicated drugs and anaesthetic agents to be
used in management of haemophilic patients (p<0.05). Knowledge and awareness regarding the factor
VIl therapy, fresh frozen plasma and the procedures that can be carried out in managing such
haemophilic patients were highly significant (p<0.05). Most of the dental interns had good knowledge
about haemophilia and dental management of patients with haemophilia. There is still scope for
improvement in the knowledge of the dental students, which can be achieved by altering the dental
curriculum to provide more emphasis to the management of bleeding disorders and by continuing dental
education programs aimed at imparting and amplifying existing knowledge.

Keywords: awareness, dental professionals, haemophilia, knowledge, survey.

INTRODUCTION

Haematological disorders are those systemic conditions with malfunction in the production of blood and its
components (blood cells and proteins) [1]. They are generally classified into three groups: red blood cell (RBC)
disorders, white blood cell (WBC) disorders and bleeding disorders [2]. The latter is a group of disorders that share
the inability to form a proper blood clot [3]. They are characterized by extended bleeding after injury, surgery,
trauma or menstruation [3]. Bleeding disorders may be congenital or acquired. They can be classified as coagulation
factor deficiencies, platelet disorders, vascular disorders or fibrinolytic defects [4, 5]. Recognition of the signs and
symptoms of bleeding disorders is an important aspect of dental management to provide an opportunity for the
dentist to assist in the screening and monitoring of the underlying condition [5]. Dentists must be aware of the very
impact of bleeding disorders on the management and treatment of their patients. Proper dental and medical
examination of patients is necessary before treatment, especially if an invasive dental procedure is planned
[6].Bleedingdisorders are a set of disorders that share the inability to form a proper blood clot. They are set apart and
mainly characterised by continued bleeding after injury, surgery, trauma or menstruation. Sometimes the bleeding is
spontaneous, without a known or identifiable cause [7]. Improper clotting can be caused by defects in blood
components such as platelets and/or clotting proteins, also called clotting factors [8].

Bleeding disorders mainly involves conditions in which the ability of blood vessels, platelets, and coagulation agents
to establish homeostasis is changed [9]. Bleeding disorders are widely classified as Inherited and Acquired bleeding
disorders. Inherited bleeding disorders are basically caused by quantitative and qualitative alterations of either
platelets or plasma proteins involved in coagulation and fibrinolysis [4].Acquired bleeding disorders are caused by
intake of certain medicines and special systemic diseases. Haemophilia A, haemophilia B and von Will brand's
disease are the commonly encountered congenital coagulation defect disorders. Von Willebrand disease is the most
common inherited coagulation disorder which results from deficiency of Von Willebrand factor and involves nearly
1% of society’s population [10]. When a patient First comes to dental clinic and is to undergo any dental procedure
and is a patient with a bleeding disorder the dental physician must run a set of coagulative tests prior to dentistry
interventions and the changes that shall be applied to anticoagulants, the reason is the fact that physicians under
such circumstances must assess the ability of patients to reach post-operative homeostasis as well as likelihood of
thrombosis and emboli occurrence [11].

Furthermore, prophylactic, restorative and surgical dental care of patients with bleeding disorders is best
accomplished by dental students who are knowledgeable about the pathology and treatment options associated with
these conditions [12]. It also plays a significant role in reducing potential complications which might arise while
performing invasive dental procedure [13].
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Local homeostatic agents provide control of external bleeding by enhancing or accelerating the natural clotting
process through various physical reactions between the agent and blood or by mechanical means [14]. A general
knowledge of the coagulation process will allow the clinician to better understand how the homeostatic agents work
and when they should be applied [15]. Also bleeding disorder plays an important role in the dental practice.
Periodontal health is of critical importance in patients with bleeding disorders as inflamed and hyperaemic gingival
tissues are at increased risk of bleeding [15]. Periodontitis may cause tooth mobility and warrant extraction, which
may be a complicated procedure in bleeding disorder patients. In restorative procedures usually there is no
complication. This study has attempted to make an analysis of the awareness of the bleeding disorder among dental
professionals [16]. The dental care professional must also be aware that the patient might present with their first
bleeding episode in the dental clinic without any prior indications of the bleeding disorder. A detailed knowledge of
the pre-operative and post-operative management of patients with bleeding disorders in the dental clinic,
precautions to be taken and management of complications is necessary for all dental professionals [17]. More over
Taking into consideration the limited number of studies that has been performed and is available on relative dentist’s
awareness on bleeding disorders, this study has assessed the knowledge and awareness regarding dental
management of haemophilic patients among interns of a dental collage in Pune city.

METHODOLOGY

The reporting of the study was done according to Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines [18]. A cross-sectional, question-based survey was carried out among various
dental interns in Pune city. Participants were selected randomly with no age or gender bias. The study protocol was
approved by institutional ethical committee (IEC). After the ethical approval from Institutional Ethical Review
Committee (IERC) to conduct this study, a self-administered validated questionnaire was used and their responses
were collected using a custom Google form. The participants were asked to anonymously answer the questions
relevant to them.

Questionnaire validity and reliability testing

A questionnaire was developed in accordance with the research objectives. The questionnaire was tested for face and
content validity. Twenty- five participants with similar background were interviewed and asked to complete the
survey. Their opinion on whether a question should be included or not was also evaluated using a yes or no question
format. Moreover, the clarity of each question was discussed with each evaluator. Kappa statistics were calculated,
and the survey was adjusted according to the results.

Survey distribution
The survey included questions with no sub-questions. The estimated time to complete the survey was 8-10 minutes.
Some subjects were approached randomly in-person to complete the survey.

Sample size: To calculate the sample size for the present study, the following formula was used-

n=p (100-p) 22

E2

n is the required sample size

P is the percentage occurrence of a state or condition

E is the percentage maximum error required

Z is the value corresponding to level of confidence required
Based on the above formula, a sample size of 138 was derived
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Statistical analysis

All the data was entered in Microsoft excel sheet. Statistical analysis was performed with Statistical Package for
Social Sciences (IBM SPSS Statistic for window, version 21.0. Armonk, NY: IBM Corp.) at 95% CI with 5% alpha and
80% power to the study. Descriptive statistics was performed in terms of mean, standard deviation and frequency
and percentage. Pearsons’s chi square test was applied to check statistical significance and p value <0.05 was taken as
statistical significance.

RESULTS

As shown in table 1 below, among the study participants we found that at the time of clinical history taking, majority
asked patients regarding any past history of bleeding disorders along with its familial disorders (p<0.05). Around
75% of the total participants, had knowledge on pre-operative precautions to be taken while handling a haemophilic
patients also in proper management of complications arising from operative treatments (p<0.05). Around 53% of
participants were confident in treating haemophilic patients while around 90% of participants believed that more
emphasis should be given in to dental curriculum for management of haemophilic patients. More than 75% of the
participants had knowledge regarding the etiopathogenesis of haemophilia. Knowledge regarding the bleeding time
and proper investigations to be carried out for haemophilic patients were significant (p<0.05). Participants were
aware regarding the usage of proper heamostatic agent, indicated and contraindicated drugs and anaesthetic agents
to be used in management of haemophilic patients (p<0.05). Knowledge and awareness regarding the factor VIII
therapy, fresh frozen plasma and the procedures that can be carried out in managing such haemophilic patients were
highly significant (p<0.05).

DISCUSSION

People with congenital bleeding disorders constitute only a tiny proportion of the population. The lack of experience
in dealing with such patients makes managing patients suffering from bleeding disorders challenging for most
dentists [19]. Thus, patients with haemophilia often face obstacles in gaining access to primary dental care. The
possibility that mild haemophilia may be diagnosed late during adolescence if surgeries, trauma, or dental extraction
have been avoided must also be deliberated [15]. Therefore, in some cases, the diagnosis of a patient with
haemophilia maybe first done by a dentist [16]. Although dentists can play a crucial role in diagnosing haemophilia
and improving their quality of oral health, there is a scarcity of studies assessing the knowledge and awareness of
haemophilia or any bleeding disorders among dental students and general dentists [17]. Bleeding disorder is a
disorder where there is prolonged bleeding time due to failure in homeostasis. Some medications are taken by some
patients for normal flow of the blood [anticoagulants]. Abnormal bleeding or a bleeding disorder can be found in
patients who have less platelet activity. There are many factors playing role in the clotting of the blood. Deficiency or
any abnormality in the in the factors can lead to excessive bleeding [20]. The bleeding disorder can also be genetically
origin. The bleeding disorder may occur due to one of the following reasons Coagulation factor deficiencies, Platelet
disorders, vascular disorders, Fibrinolytic defects [18].

Dentists or dental students must be well aware of bleeding disorders its conditions and its consequences during the
management of patients because they may deal with patients in a regular basis who might have inherited or
acquired bleeding disorders [21].This is the first study evaluating the knowledge and awareness of haemophilia
among dental students in Pune city, Maharashtra. Dental undergraduate students begin their clinical work in the
third year of their studies. They must be aware of the special considerations required if and when a patient has been
identified with a bleeding disorder such as haemophilia [21]. The clinical history is frequently used to make a
diagnosis of haemophilia. In this regard, haemophilia can be suspected if there is a familial history of bleeding only
in males or if minor injuries and dental manipulations cause increased bleeding [20]. In this study we found that at
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the time of clinical history taking, majority asked patients regarding any past history of bleeding disorders along
with its familial disorders (p<0.05). Around 75% of the total participants, had knowledge on pre-operative
precautions to be taken while handling a haemophilic patients also in proper management of complications arising
from operative treatments (p<0.05). Around 53% of participants were confident in treating haemophilic patients
while around 90% of participants believed that more emphasis should be given in to dental curriculum for
management of haemophilic patients. More than 75% of the participants had knowledge regarding the
etiopathogenesis of haemophilia. Knowledge regarding the bleeding time and proper investigations to be carried out
for haemophilic patients were significant (p<0.05). Participants were aware regarding the usage of proper
heamostatic agent, indicated and contraindicated drugs and anaesthetic agents to be used in management of
haemophilic patients (p<0.05). Knowledge and awareness regarding the factor VIII therapy, fresh frozen plasma and
the procedures that can be carried out in managing such haemophilic patients were highly significant (p<0.05).

The management of bleeding disorder can be done by various means some of them include applying pressure,
haemostatic agents, local agents, suturing. The best way to control bleeding is the to enhance the platelet activity, by
promoting prothrombin in the circulation [22]. The principle agents include administration of platelets for Non-
destructive thrombocytopenia, administration of Fresh frozen plasma for active bleeding and Immune globulin
deficiency, administration of Cryoprecipitate for haemophilia A, von Willebrand’s disease, when factor concentrates
and Fibrinogen deficiency, administration of Factor VIII concentrate for haemophilia A with active bleeding,
administration of Factor IX concentrate for haemophilia, administration of Desmopressin for active bleeding due to
von-willebrands disease, administration of Epsilon-aminocaproic acid which act as a promoter for clot formation,
administration of Tranexamic acid which has the same effect as epsilon-aminocapronic acid which can be used for
any type of bleeding disorder[23].

For coagulopathies, transfusion of appropriate factors to 50% to 100% of normal levels is recommended when a
single bolus infusion is used in an outpatient setting. In patients with haemophilia, additional postoperative factor
maintenance may be required after extensive surgeries [24]. This can be done with factor infusion, cryoprecipitate or
fresh frozen plasma depending on the patient’s condition. But care should be taken to avoid injuring the gingiva
while placing rubber dam clamps, matrices and wedges [25]. Patients with mild bleeding disorders can be treated in
a primary care setting after consultation with the haematologist, while patients with a moderate to severe level of
bleeding disorder who require invasive dental procedures are best treated in a hospital setting [22]. Consultation
with the haematologist prior to any dental procedure is recommended to assess the patient’s needs for prophylactic
replacement therapy [22] Factor replacement therapy is required before inferior alveolar nerve block, lingual
infiltration, or floor of the mouth injection. Restorative, prosthodontic, endodontic, and orthodontic treatments are
considered safe in the majority of patients with bleeding disorders unless more complex dentistry is required [23].
The use of aspirin and other nonsteroidal anti-inflammatory drugs (such as ibuprofen and naproxen sodium) should
be avoided in patients with bleeding disorders [24]. Dental care providers must immediately report cases of
prolonged bleeding, dysphagia, or difficulty speaking and breathing following dental procedures to the patient’s
haematologists [24].

CONCLUSION

Most of the dental students had good knowledge about haemophilia and dental management of patients with
haemophilia. There is still scope for improvement in the knowledge of the dental students, which can be achieved by
altering the dental curriculum to provide more emphasis to the management of bleeding disorders and by
continuing dental education programs aimed at imparting and amplifying existing knowledge.
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1.D routinely ask i for hi f .
) you. .outl ely a§ yoyr patients for history o Percent Chi - square P value
haemophilia or bleeding disorders?
Yes 75.7
No 228 48.92 p<0.001**
Don’t know
2. Do you routinely ask your patients for a family history of a .
.y . Y yourp ty hisfory Percent Chi - square P value
bleeding disorder?
Yes 66.9
No 30.9
47.16 <0.001**
Don’t know 38.8 i
3. Are you aware of pre-operative precautions in treating a
patient with hemophilia such as administration of tranexamic Percent Chi - square P value
acid before a surgical procedure?
Yes 73.3
No 244
28.55 <0.001**
Don’t know P
4. Are you aware of the post-operative precautions in treating
a patient with haemophilia such as avoiding aspirin and other Percent Chi - square P value
NSAID's for pain management?
Yes 83.1
No 125
46.09 <0.001**
Don’t know P
5. Are you aware that patients with haemophilia if improperly .
. P -
managed can bleed to death after extraction? ercent Chi-square Pvalue
Yes 89.7
Mo 37265 <0.001%
Don’t know ' P
6. Are you confident in treating patients with haemophilia? Percent Chi - square P value
Yes 52.9
No 294
19.96 <0.001**
Don’t know 17.6 P
7. Do you think more emphasis must be given to dental
curriculum regarding dental management of bleeding Percent Chi - square P value
disorders in dental clinics?
Yes 90.4
No
69.41 <0.001**
Don’t know P
8. Is a physician's consent required before extraction? Percent Chi - square P value
Yes 934
No 0
26.1 <0.001**
Don’t know 6.10 p<0.00
9. Hemophilia is - Percent Chi - square P value
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X linked recessive 79.3
X linked dominant 141
Complex inherited disorder 32.20 p<0.001**
Mitochondrial
10. Who is carrier in haemophilia? Percent Chi - square P value
Male 8.2
Female 80.6
Both 10.4 23.81 p<0.003**
None
11. Etiology of haemophilia is- Percent Chi - square P value
Via blood 11.8
contagious
communicable 35.01 p<0.003**
Mutation in gene 78.7
12. Haemophilia A is deficiency of - Percent Chi - square P value
Factor 6 8.1
Factor 9 15.6
Factor 8 73.3 20.65 p<0.002**
Factor 5
13. Haemophilia B is deficiency of - Percent Chi - square P value
Factor 8 14.8
Factor 5 13.3
Factor 9 719 69.41 p<0.001**
Factor 6
14. Oral manifestations of haemophilia includes Percent Chi - square P value
ulcers
Spontaneous gingival bleeding 133
ecchymosis 28.35 p<0.001**
All of the above 77
15. What is the factor VIII level in case of mild haemophilia .

. Percent Chi - square P value
patient?
6 -25% 20
25 -50% 48
50 — 75% 26.4 8.191 p<0.004**
75— 100%
16. Normal bleeding time ranges from? Percent Chi - square P value
5-10 mins 12.6
4 -5 mins 27.4
2 -7 mins 40.7 8.191 p<0.004**
1-2mins 19.3
17. What is the most.c.ommon investigation to do preliminary Percent Chi - square P value
testing for haemophilia?
Kidney Function Test
P.artlal Thrqmboplastm Time and Prothrombin Time 74.8 8191 p<0.004%
Liver Function Test 8.9
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Complete Blood Count 11.1
18. Which is the systemic haemostatic agent? Percent Chi - square P value
sutures 7.6
Tranxemic acid 80.9
Gel foam 8.191 p<0.004**
Gelatin sponge
19. WhICh. gf the.followmg drug is contraindicated in Percent Chi - square P value
haemophilic patients?
Desmopressin 18.2
Acetyl salicylic acid 69.7
Tranxemic acid 10.6 8.191 p<0.004**
Epsilon amino caproic acid
20. Whlch t.ype of anesthesia is not preferred in patients with Percent Chi - square P value
haemophilia?
Local infiltration 13.2
intraligamentary 16.3
intraosseous 18.6 8.191 p<0.004**
Nerve block anaesthesia 51.9
21. When is the factor VIl therapy given? Percent Chi - square P value
Only pre-operatively 23.7
Only post-operatively 12.2
Can be given both pre and post operatively 54.2 8.191 p<0.004**
During the procedure 9.9
22. Management of haemophilia includes Percent Chi - square P value
Increasing viii level 12.7
Replacing factor viii 11.2
Inhibiting fibrinolysis 8.191 p<0.004**
All of the above 69.4
23.Can ar.1t.|-f|br|nolyt|cs be administered to patients with Percent Chi - square P value
haemophilia?
Yes 46.2
No 16.7
Not sure 27.3 8.191 p<0.004**
Don’t know 9.8
24. Fresh frozen plasma contains which factor? Percent Chi - square P value
9 43.9
3
12 9.1 8.191 p<0.004**
All of the above 40.9
25. Which dental procedure can be done in haemophilia .

. . . Percent Chi - square P value
patient that does not poses risk of bleeding?
Root canal treatment 57.9
Extractions
Scaling and polishing 30.1 8.191 p<0.004**
Surgical procedures
26. The minimum factor VIII level before dental extraction .

Percent Chi - square P value

should be?
100 100
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25 22.9 8.191 p<0.004**

75 26

50 46.6
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ABSTRACT

This paper extensively examines the issue of plastic waste and its impact on the environment and climate
change. It provides statistics and trends on plastic waste production, consumption, and disposal. The
paper presents effective waste management strategies, including the 3Rs of waste management, as key
solutions to minimize plastic waste and its carbon footprint. Additionally, it highlights policies and
regulations that promote sustainable practices and reduce plastic waste. The importance of promoting
global sustainability techniques is emphasized, along with the challenges in implementing these
techniques. The paper suggests various opportunities and strategies for promoting global sustainability
techniques, including enhancing collaboration between stakeholders, investing in innovative waste
management solutions, and improving public awareness and education on sustainable practices. In
conclusion, the paper emphasizes the need for collective efforts by stakeholders to create a healthier,
more sustainable future by reducing plastic waste and promoting sustainable practices.

Keywords: Plastic waste; Sustainability techniques; Carbon footprint; Waste management; Climate
change
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INTRODUCTION

Plastic waste has become a pressing global environmental issue with significant negative impacts on ecosystems,
wildlife, and human health (Jambeck et al., 2015). The production, consumption, and disposal of plastics contribute
significantly to greenhouse gas emissions, which cause climate change (Geyer et al., 2017). It is estimated that by
2050, there will be more plastics than fish in the ocean if the current trend of plastic waste generation continues (Ellen
MacArthur Foundation, 2016). In addition to polluting the environment, plastic waste also poses a threat to human
health as plastic particles can enter the food chain and potentially harm human health (Boucher and Friot, 2017).
Thus, it is crucial to promote global sustainability techniques to minimize plastic waste and its carbon footprints and
reduce its impact on the environment and human health.

The need to promote global sustainability techniques to minimize plastic waste and its carbon footprints has become
increasingly urgent in recent years (Geyer et al., 2017). The growth in plastic waste production and consumption is
projected to continue, which could lead to a range of negative environmental and health impacts (Boucher and Friot,
2017). The promotion of sustainable practices that minimize plastic waste generation and encourage its reduction,
reuse, and recycling can help to mitigate the impact of plastic waste on the environment and climate change
(Jambeck et al., 2015). Such global sustainability techniques can also create economic opportunities for businesses
and entrepreneurs to develop innovative solutions for managing plastic waste sustainably (MacArthur and Chase,
2016). Therefore, promoting global sustainability techniques for minimizing plastic waste and its carbon footprints is
essential for achieving sustainable development goals and preserving the health of our planet and its inhabitants.
The objective of this paper is to explore and advance global sustainability strategies that will encourage the decrease
of plastic waste and lower carbon footprints. The paper's scope includes an overview of the problem of plastic waste,
an analysis of the way that it affects the environment and climate change, and an investigation of potential initiatives
and strategies that may be put into place to lessen plastic trash and its carbon footprint globally.

CURRENT STATE OF PLASTIC WASTE AND CARBON FOOTPRINTS

Plastic waste production, consumption, and disposal have become major global environmental concerns (Geyer et
al., 2017). It is estimated that by 2050, there will be more plastic in the ocean than fish, with plastic waste causing
significant harm to marine ecosystems and wildlife (Jambeck et al., 2015). In 2015, it was reported that eight million
metric tons of plastic waste entered the oceans each year (Jambeck et al., 2015). Furthermore, the majority of plastics
are not biodegradable, and they can persist in the environment for centuries (Boucher and Friot, 2017).

Plastic waste production has increased dramatically over the past few decades, with global production rising from
1.5 million metric tons in 1950 to over 359 million metric tons in 2018 (Geyer et al., 2017). Plastic consumption has
also been on the rise, with plastic packaging accounting for the largest share of plastic waste generation (MacArthur
and Chase, 2016). However, plastic recycling rates remain low, with only 9% of plastic waste being recycled globally
(Geyer et al., 2017).These statistics and trends highlight the urgent need to adopt sustainable practices for managing
plastic waste and minimizing its carbon footprint. Without action, plastic waste will continue to accumulate in the
environment, causing significant harm to ecosystems and wildlife and contributing to climate change. Plastic waste
has a significant impact on the environment and human health (Thompson et al., 2009). In the environment, plastic
waste can harm marine life and wildlife through entanglement, ingestion, and habitat destruction (Derraik, 2002).
Additionally, plastic waste can contribute to the spread of invasive species, alter ecosystems, and reduce biodiversity
(Gall and Thompson, 2015). Microplastics, small particles of plastic that are less than 5 mm in size, have been found
in the air, water, and soil, and can be ingested by animals and humans (Rochman et al., 2013).

The health impacts of plastic waste are also a growing concern (Jang et al., 2019). Chemicals used in the production
of plastic, such as bisphenol A (BPA) and phthalates, can leach into food and water, and have been linked to
reproductive and developmental problems, as well as cancer and other health issues (Heindel and vom Saal, 2009).
Moreover, microplastics and their associated chemicals can accumulate in the food chain, potentially posing a threat
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to human health (Schymanski et al., 2018). These environmental and health impacts underscore the need to take
action to reduce plastic waste and promote sustainable practices for managing plastic waste. By doing so, we can
protect the environment, wildlife, and human health, and work towards a more sustainable future. Plastic waste is a
significant contributor to greenhouse gas emissions and climate change (Geyer et al., 2017). The production,
transportation, and disposal of plastic all require energy and emit greenhouse gases, primarily carbon dioxide (CO2)
and methane (CH4) (IPCC, 2014). In addition, the breakdown of plastic waste in the environment can release
greenhouse gases, particularly CH4, into the atmosphere (Andrady, 2015).According to Geyer et al. (2017), global
plastic production has increased from 1.5 million metric tons in 1950 to 348 million metric tons in 2017, and is
expected to double by 2040. The production and incineration of plastic waste in 2015 alone resulted in the release of
1.8 billion metric tons of CO2 equivalent, equivalent to the emissions of 189 coal-fired power plants (Geyer et al.,
2017).

Reducing plastic waste and promoting sustainable practices for managing plastic waste can therefore have a
significant impact on mitigating greenhouse gas emissions and climate change. By implementing strategies such as
reducing single-use plastics, increasing recycling and waste-to-energy programs, and promoting the use of
renewable energy sources in the production and transportation of plastic, we can work towards a more sustainable
future.

GLOBAL SUSTAINABILITY TECHNIQUES TO MINIMIZE PLASTIC WASTE AND CARBON FOOTPRINTS
The 3Rs (Reduce, Reuse, and Recycle) are a set of principles for managing waste and promoting sustainability
(USEPA, 2021). The first R, Reduce, refers to the reduction of waste at the source, such as by using less packaging or
reducing consumption. The second R, Reuse, encourages the reuse of products and materials whenever possible, to
minimize waste and conserve resources. The third R, Recycle, involves the conversion of waste materials into new
products, which reduces the need for virgin materials and conserves resources (USEPA, 2021).Applying the 3Rs to
plastic waste management can help minimize plastic waste and its carbon footprints. For example, reducing single-
use plastics by using reusable containers and bags can significantly reduce the amount of plastic waste generated
(Balogun et al., 2019). Reusing plastic items such as bottles and containers also reduces the need for new plastic
products and conserves resources (Thiombane et al., 2020). Recycling plastic waste can also help minimize its carbon
footprint by reducing the need for virgin plastic materials and reducing greenhouse gas emissions from waste
disposal (Geyer et al., 2017).Implementing the 3Rs as part of a comprehensive waste management strategy can help
reduce plastic waste and promote sustainability. Governments, businesses, and individuals can all play a role in
promoting the 3Rs and working towards a more sustainable future.

Plastic waste management strategies can help minimize plastic waste and its impact on the environment and climate
change. These strategies include waste reduction, resource recovery, and sustainable product design (Jambeck et al.,
2015). Waste reduction involves minimizing the amount of plastic waste generated by using less plastic or finding
alternatives to plastic products. This can be achieved through various measures such as reducing single-use plastics,
promoting the use of reusable products, and implementing plastic bag bans (Balogun et al., 2019). Resource recovery
involves recovering the value from plastic waste by recycling or converting it into energy. Recycling involves the
collection, sorting, and processing of plastic waste to produce new products (Thiombane et al., 2020). Meanwhile,
converting plastic waste into energy can help reduce the amount of waste that ends up in landfills and reduce the
reliance on fossil fuels (UNEP, 2018). Sustainable product design aims to reduce the environmental impact of plastic
products by considering their entire life cycle, from raw material extraction to disposal. This involves using
sustainable materials, reducing packaging, designing products for easy disassembly, and promoting circular
economy principles (Huang et al., 2021). By implementing these plastic waste management strategies, it is possible to
minimize plastic waste and its carbon footprint, and move towards a more sustainable future.

Policies and regulations play a critical role in promoting sustainable practices and reducing plastic waste and its
carbon footprints. Governments can implement a range of measures, such as taxes on single-use plastics, bans on
certain types of plastics, and mandatory recycling programs, to encourage businesses and individuals to adopt
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sustainable practices (B6hm et al., 2021).In 2019, the European Union (EU) adopted the Single-Use Plastics Directive,
which bans the sale of various single-use plastic items, including cutlery, straws, and cotton buds, by 2021 (European
Commission, 2019). Similarly, several cities and countries worldwide have implemented plastic bag bans to reduce
plastic waste (Moharana & Kumar, 2019). Several countries have also introduced extended producer responsibility
(EPR) schemes, which hold manufacturers responsible for the entire life cycle of their products, including their end-
of-life disposal. EPR schemes can encourage manufacturers to design products with recyclability in mind and invest
in sustainable packaging alternatives (UNEP, 2016). Furthermore, international agreements such as the Paris
Agreement and the United Nations Sustainable Development Goals (SDGs) also call for action on plastic waste
reduction and sustainability. The SDGs aim to promote sustainable consumption and production patterns, while the
Paris Agreement seeks to limit global warming to well below 2°C by reducing greenhouse gas emissions (United
Nations, 2015; United Nations, 2016).Overall, policies and regulations can play a crucial role in promoting
sustainable practices and reducing plastic waste and its carbon footprints, and help achieve a more sustainable
future.

A PROPOSED PROCESS TO CALCULATE CARBOON FOOTPRINT FROM PLASTIC WASTE

Carbon footprint =W X CF X RF ......iviiiiiiiie e 1)
Where:

W = Weight of plastic waste in kilograms

CF = Carbon emissions factor for plastic waste

RF = Recycling efficiency factor

The recycling efficiency factor is calculated as follows:

RF = W _recycled / W_generated ............c..cuoiiriuniiniitiie et eeinee e )
Where:

W_recycled = Weight of plastic waste recycled in kilograms

W_generated = Weight of plastic waste generated in kilograms

Carbon emissions factor = (E_pro + E_dis) /W.........oooiiiiiiiiiiiiii e (3)

Where:

E_pro = Emissions from plastic production

E_dis = Emissions from plastic disposal

W = Weight of plastic produced

The emissions from plastic production and disposal can be broken down into more specific components:

E_pro=E_raw+E_manu+ E_trans ..............cocoiiiiiiiii 4)
Where:

E_raw = Emissions from raw material extraction

E_manu = Emissions from plastic manufacturing

E_trans = Emissions from plastic transportation

And:

E_dis=E_landfill + E_IiNCINEration .............ccc.ooiiiiiiiiiiiiii e ®)
Where:

E_landfill = Emissions from landfilling plastic waste

E_incineration = Emissions from incinerating plastic waste
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Emissions from raw material extraction =Q X Cl ........uiviriiiiiiiiiiiiii e, (6)
Where:

Q = Quantity of raw material extracted (in kilograms or other appropriate unit)

CI = Carbon intensity of raw material extraction (in kilograms of CO2e per unit of raw material)

Emissions from plastic manufacturing = Q X Cl ........cooviviiiiiiiiiiii e, 7)

Where:

Q = Quantity of plastic produced (in kilograms or other appropriate unit)

Cl = Carbon intensity of plastic production (in kilograms of CO2e per unit of plastic)

For example, if 1000 kilograms of plastic are produced and the carbon intensity of plastic production is 3 kilograms
of CO2e per kilogram of plastic, then the emissions from plastic manufacturing would be:

Emissions from plastic manufacturing = 1000 kg x 3 kg CO2e/kg = 3000 kg CO2e

Emissions from incinerating plasticwaste = Q X Cl .......c.ocooviiiiiiiiiiiiiin e, (8)
Where:

Q = Quantity of plastic incinerated (in kilograms or other appropriate unit)

Cl = Carbon intensity of plastic incineration (in kilograms of CO2e per unit of plastic incinerated)

Carbon intensity of raw material extraction=E/Q ..........cccooiviiiiiiiiiiinn e, 9)
Where:

E = Total carbon emissions from raw material extraction (in kilograms of CO2¢)

Q = Quantity of raw material extracted (in kilograms or other appropriate unit)

Carbon footprint of plastic waste = (Emissions from plastic waste disposal + Emissions from plastic production +

Emissions from raw material extraction) / Quantity of plastic waste generated .................cooovviieininnnn, (10)
Where:

Emissions from plastic waste disposal = QI X CL + Qi X Ci+ Q0O X CO.........euvvvvnneene (11)

Emissions from plastic production = QP X CP.....cuuuuiieniiiiiit e e e (12)

Emissions from raw material extraction = Er/ QF..........ovvuiviniiiiie i (13)

QI = Quantity of plastic waste landfilled

CL = Carbon intensity of landfilling

Qi = Quantity of plastic waste incinerated

Ci = Carbon intensity of plastic incineration

Qo = Quantity of plastic waste disposed of by other methods

Co = Carbon intensity of other plastic waste disposal methods

Qp = Quantity of plastic produced

Cp = Carbon intensity of plastic production

Er = Total carbon emissions from raw material extraction

Qr = Quantity of raw material extracted

This algorithm can help individuals, organizations, and governments better understand the carbon footprint
associated with plastic waste and identify opportunities to reduce greenhouse gas emissions through waste
reduction, recycling, and more sustainable production and disposal practices.

PROMOTING GLOBAL SUSTAINABILITY TECHNIQUES FOR MOTIVATING PLASTIC WASTE
REDUCTION

Promoting global sustainability techniques is crucial for motivating plastic waste reduction and achieving a more
sustainable future. Businesses, governments, and individuals all have a role to play in adopting sustainable practices
that reduce plastic waste and its carbon footprints. Several studies have highlighted the importance of public
awareness and education campaigns to promote sustainable behaviors and reduce plastic waste. For instance, a
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study by Barlow et al. (2019) found that educational campaigns on plastic pollution can increase public knowledge
and encourage individuals to adopt more sustainable practices. Similarly, a study by Canning-Clode et al. (2021)
emphasized the need for engaging citizens in plastic waste reduction efforts to foster a sense of ownership and
responsibility. Businesses can also play a critical role in reducing plastic waste by adopting sustainable product
design and packaging practices. For example, a study by Anderson et al. (2019) highlighted the benefits of
sustainable packaging, including reduced carbon emissions and increased consumer trust and loyalty. Moreover,
businesses can collaborate with governments and other stakeholders to develop and implement sustainable waste
management practices. Governments can also promote sustainable practices and reduce plastic waste by
implementing policies and regulations, as discussed earlier. International organizations and agreements can also
play a crucial role in promoting sustainable practices and reducing plastic waste, such as the United Nations
Sustainable Development Goals and the Ellen MacArthur Foundation's New Plastics Economy Global Commitment
(Ellen MacArthur Foundation, 2021; United Nations, 2015).Overall, promoting global sustainability techniques is
essential for motivating plastic waste reduction and achieving a more sustainable future. Through public awareness
campaigns, sustainable product design and packaging, and policy interventions, we can reduce plastic waste and its
carbon footprints and build a more sustainable world.

CHALLENGES AND OPPORTUNITIES FOR PROMOTING GLOBAL SUSTAINABILITY TECHNIQUES
Promoting global sustainability techniques for reducing plastic waste and its carbon footprints presents several
challenges and opportunities. One of the primary challenges is changing consumer behaviour and attitudes towards
sustainability. A study by Tavasszy and Pels (2016) noted that consumers often prioritize convenience and
affordability over sustainability, which can make it challenging to motivate them to adopt sustainable practices.
Another challenge is the lack of effective waste management infrastructure in many countries, particularly in
developing regions. This can lead to plastic waste leakage and pollution, as well as greenhouse gas emissions from
open burning and other disposal methods. A study by Torres et al. (2020) highlighted the need for improving waste
management infrastructure and promoting circular economy models to reduce plastic waste and its carbon
footprints.

However, promoting global sustainability techniques also presents several opportunities. For instance, the transition
to a more sustainable economy can create new jobs and business opportunities in sustainable product design, waste
management, and renewable energy sectors. A study by Sung et al. (2020) noted that the circular economy approach
can create significant economic benefits and reduce carbon emissions. Moreover, promoting global sustainability
techniques can also lead to improved public health and well-being. Plastic pollution can have adverse impacts on
human health, such as through the ingestion of microplastics and the release of harmful chemicals from plastic
waste. By reducing plastic waste and promoting sustainable practices, we can create healthier and more sustainable
communities. In conclusion, promoting global sustainability techniques for reducing plastic waste and its carbon
footprints presents several challenges and opportunities. While changing consumer behaviour and improving waste
management infrastructure can be challenging, the transition to a more sustainable economy can create significant
economic and public health benefits.

CONCLUSION

Based on the discussions above, it is evident that plastic waste is a significant contributor to greenhouse gas
emissions and climate change, which poses significant environmental and health impacts. Promoting global
sustainability techniques such as waste reduction, resource recovery, and sustainable product design can help reduce
plastic waste and its carbon footprints. However, several challenges such as changing consumer behavior and
improving waste management infrastructure must be addressed. In conclusion, reducing plastic waste and its carbon
footprint is a complex issue that requires a multi-faceted approach involving various stakeholders such as
governments, industries, consumers, and waste management authorities. While progress has been made in
promoting sustainability techniques, much more needs to be done to achieve a circular economy that reduces plastic
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waste and promotes a sustainable future. Future directions should focus on enhancing collaboration between
stakeholders to promote sustainability techniques, invest in research and development of innovative solutions for
waste management, and improve public awareness and education on sustainable practices. Governments should
also consider implementing policies and regulations that promote sustainable practices and reduce plastic waste, and
industries should adopt sustainable product design and production methods. In conclusion, reducing plastic waste
and its carbon footprint is a global challenge that requires a collective effort from everyone. By promoting global
sustainability techniques, we can create a healthier, more sustainable future for ourselves and future generations.
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ABSTRACT

The synthesis of three novel benzohydrazide based Schiff base compounds, N'-(4-hydroxy-3-
methoxybenzylidene)-4-methylbenzohydrazide (HL?Y), through a condensing a primary amine and an
aldehyde functional group. The molecules were characterized by using leading spectroscopic techniques,
and the bulk data was analyzed, confirming their excellent quality. The molecules characterized by
elemental analysis, infrared spectroscopy, nuclear magnetic spectroscopy and ultra violet spectroscopy.
Then, Schiff base compound characterization by biological activity studies and docking studies. The
antibacterial activity of the synthesized compounds was tested against three strains of EGFR tyrosine
kinase, GIcN-6-p synthase, and E. coli. Additionally, docking studies were performed to investigate the
binding interactions between the benzohydrazide based Schiff bases and the target enzymes. The binding
constants and number of binding modes were calculated, providing insight into the potential
mechanisms of action of these compounds. Interesting fragmentation patterns were reported in the
biological activity studies, which could provide useful information for further investigation into the
compounds modes of action. Docking studies also evaluated the potential of these compounds as drug
candidates. Overall, the study suggests that the synthesized benzohydrazide based Schiff base
compounds have potential antibacterial activity and binding interactions with target enzymes.

Keywords: Schiff base ligand, Spectral characterization, antifungal and anti bacterial studies, Docking
Studies.
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INTRODUCTION

Schiff bases are a class of chemical compounds that are typically synthesized by condensing a primary amine and a
carbonyl functional group [1]. They are also referred to as imines or azomethines and are named after the German
chemist Hugo Schiff [2], who first synthesized them in 1864. Schiff bases have a wide range of applications in various
fields, including medicine, pharmacology, and materials science, due to their diverse chemical properties and
biological activities. The imine or azomethine group in Schiff bases is a versatile pharmacophore that can be
modified by varying the substituent to produce a diverse range of bioactive molecules. The presence of aromatic
rings with nitrogen, oxygen, and sulfur donor atoms in Schiff bases contributes to their wide range of
pharmacological activities, including antibacterial, antifungal, ant malarial, anti-inflammatory, and antipyretic
actions. The pharmacological properties of Schiff bases are influenced by the type and position of substituents on the
aromatic ring, as well as the type and nature of the functional group on the imine moiety. Hence, Schiff bases are
widely studied for their potential applications as therapeutic agents in the treatment of various diseases [3-12]. Schiff
bases can also act as effective chelators, forming stable complexes with metal ions. This property of Schiff bases has
been exploited to develop diverse chemo sensors that can selectively detect and quantify metal ions in
environmental, biological, and industrial samples. The ability of Schiff bases to form metal complexes depends on
the nature and position of the substituent on the aromatic ring and the functional group on the imines moiety. The
formation of a complex between Schiff bases and metal ions often results in a change in the optical, electrochemical,
or magnetic properties of the compound, which can be exploited for the development of sensitive and selective
chemo sensors [13].

Schiff based chemo sensors have been reported for the detection of various metal ions, including copper, zinc, nickel,
mercury, and lead, among others. Schiff bases derived from heterocyclic moieties have demonstrated promising
antimicrobial activities against pathogenic strains in numerous studies. These compounds have also been
investigated for their antitumor, anti-inflammatory, and antioxidant activities, among other things. Additionally,
Schiff bases have been utilized as ligands in coordination chemistry and as building blocks in supra molecular
chemistry due to their ability to chelate with metal ions [14-15]. Schiff bases derived from triazoles have also shown
promising antibacterial properties. For instance, Singh et al. synthesized a series of triazole based Schiff bases and
evaluated their antibacterial activity against Gram-positive and Gram-negative bacteria. The results showed that the
Schiff bases exhibited significant antibacterial activity, with some compounds exhibiting even better activity than the
standard antibiotics used in the study [16].

Similarly, Schiff bases derived from amino acids have also been reported to possess antibacterial activity. Jha and
colleagues synthesized a series of Schiff bases from various amino acids and evaluated their antibacterial activity
against different bacterial strains. The results indicated that the compounds showed significant antibacterial activity,
with some exhibiting even better activity than the standard antibiotics used in the study [17]. Overall, the diverse
pharmacological activities of Schiff bases make them a promising area of research for the development of novel
antibacterial agents. Benzohydrazide based Schiff bases have attracted significant interest in the field of biomaterials
due to their unique properties, including excellent biocompatibility and biodegradability, as well as their ability to
selectively target specific biomolecules. These properties make them ideal candidates for use in various biomedical
applications, including drug delivery, bio-imaging, and tissue engineering. Additionally, the ability to incorporate
various functional groups into hydrazide based Schiff bases enables the creation of a diverse range of biomaterials
with specific properties and functions [18-19].

It is great to hear about your research on the synthesis and biological applications of Schiff bases based on
benzohydrazide derivates. The use of 4-methylbenzohydrazide in the synthesis of Schiff bases is intriguing, and it's
interesting to note that the presence of a methyl group in the Para position can enhance the biological activity of the
compound.
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The hydrazide group with phenyl substituent found in the Schiff bases ligands HL! has been studied for their
biological activity against multi-drug strains of E. coli and also for their binding interactions with various target
proteins through docking studies. This allows for a better understanding of their potential as antibacterial agents and
their mechanism of action at the molecular level. The characterization of the synthesized compounds using
spectroscopic techniques like FT-IR, tH NMR, and UV spectrometry is essential for confirming the chemical structure
and purity of the compound. Then, Schiff base compound characterization by biological activity studies. The
antibacterial activity of the synthesized compounds was tested against three strains of EGFR tyrosine kinase, GIcN-6-
p synthase, and E. coli. Additionally, the docking studies can provide valuable information on the binding
interactions between the synthesized compounds and target proteins, which can aid in the design and development
of more potent compounds.

MATERIALS AND METHODS

4-methylbenzohydrazide and 4-hydroxy 3-methoxybenzaldehyde were purchased from Methanol, Hydrochloric
acid, Sulfuric acid, Diethyl ether, Sodium hydroxide were purchased from Sisco Research Laboratories (SRL), India,
and solvents of spectrometric grade were used without any further purification.

Instrumentation

Infrared spectra were obtained using a Perkin-Elmer Spectrum 100 spectrometer, covering the range of 4000-400 cm-,
employing KBr pellets as the medium. The ligand *H NMR spectra were acquired at room temperature using an AV-
400 M-HZ NMR spectrometer, in the presence of DMSO-D6 solvent. Additionally, absorption spectra were captured
using a Perkin Elmer Lambda 25 UV-visible spectrophotometer.

Synthesis
The general process that was used to prepare the Schiff base compound is as follows. (Scheme-1).

Synthesis of N'-(4-hydroxy-3-methoxybenzylidene)-4-methylbenzohydrazide (HL?)

An equimolar mixture (0.01 moles) of 4-methylbenzohydrazide and 4-hydroxy 3-methoxybenzaldehyde was
dissolved in 20 ml of methanol within a 50 ml round bottom refluxing flask. A few drops of concentrated
hydrochloric acid (Con.HCI) were then added to the solution. The resulting mixture was refluxed for duration of 4
hours on a water bath. Upon cooling, light yellow crystals of the newly synthesized azomethine compound, known
as HL!, were obtained. To purify the compound, recrystallization from methanol was carried out. The yield of the
compound was determined to be 86%, and its melting point was measured to be within the range of 186-188 °C.
Physical and analytical data of Schiff base ligands as shown in Table 1.

Ligand preparation

The chemical structures of the Schiff base ligands were depicted using ChemBioDraw Ultra 12.0. Subsequently,
molecular mechanics minimization of the ligands was performed using ChemBio 3D Ultra 12.0, following the
described procedure [20]. The energy-minimized structures obtained were then utilized for docking experiments
with the target protein using the online tool Patch Dock.

Target protein identification and preparation

The three-dimensional (3D) structures of GIcN-6-P synthase (PDB ID: 1P7T, resolution: 1.95 A), EGFR tyrosine kinase
(PDB ID: 4197, resolution: 2.54 A), and E-Coli (PDB ID: 5I5H, resolution: 1.65 A) were obtained from the Research
Collaborator for Structural Bioinformatics (RCSB) Protein Data Bank at www.rcsb.org [21]. Each protein chain was
individually processed by removing other chains (B, C, and D), as well as ligands and crystallographically observed
water molecules lacking hydrogen bonds. The protein preparation was performed using UCSF Chimera software,
available at www.cgi.ucsf.edu/chimera.
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ADME analysis
The ADME (Absorption, Distribution, Metabolism, and Excretion) analysis was conducted utilizing the Swiss ADME
analysis method [21].

Docking studies

Docking studies were conducted using the PatchDock online server (http://bioinfo3d.cs.tau.ac.il/PatchDock).
PatchDock employs a geometry-based molecular docking algorithm to determine binding scores based on the
ligands atomic contact energy with the binding residues. The docking results were obtained via email and included a
URL that provided a table with the top 20 solutions. Among these solutions, the highest-ranked one representing the
docked protein ligand was selected and downloaded in the pdb file format. Subsequently, the binding site analysis
was performed using the PyMOL software, which can be accessed at www.pymol.org [21].

In vitro antimicrobial activities

In this study, the antibacterial effects of the ligand were assessed using the well diffusion method on E. coli, B.
subtitles, and E. faecalis strains. For the antibacterial experiments, the test organisms were cultured on nutrient agar,
while antifungal studies were conducted on potato dextrose agar. The procedure involved spreading the test
solutions onto the agar medium, which impacted the growth of the inoculated microorganisms. The concentration of
the samples was correlated with the development of the inhibition zone around the wells. To establish a positive
control for the antibacterial research, ciprofloxacin, a known antibacterial agent, was used. In the case of
investigations involving antifungal agents, fluconazole served as the positive standard. Dimethylformamide (DMF)
was utilized as the negative control in the experiments. To determine the minimal inhibitory concentration (MIC), a
serial dilution method was employed. This allowed for the calculation of the lowest concentration of the ligands that
exhibited inhibitory effects against the tested microorganisms.

By employing the well diffusion method and agar nutrient medium, this study assessed the antibacterial effects of
the ligands against specific strains of bacteria. Additionally, antifungal studies were conducted using appropriate
media. The positive controls, negative control, and MIC determination added rigor to the experimental design,
allowing for reliable and comparative analysis of the ligands antibacterial and antifungal activities.

RESULTS AND DISCUSSION

Interpretation of UV, IR and *H NMR spectrums for HL! ligand

UV: Amax 270 nm and 330 nm, IR(KBr, 9, cm™): 3078 (Ar-H), 3420 (CONH), 3236 (OHpehenolic), 1640 (C=N), 2962 (=C-
H).:H NMR (500MHz, DMSO, dppm): 2.39 (m, 3H, CHs), 8.58(s,1H, N=CH), 9.34(s,1H,OH), 6.86-7.73 (m, 7H, Ar-H),
11.08 (s, 1H,NH), 3.89 (s, 3H, OCH5). Yeild:86%. Spectra as shown Figure: 1 and 2.

FT-IR spectra

The spectra of the unbound Schiff base ligand HL! exhibited characteristic azomethine v(C=N) bands at 1640 cm in
Figure 1. The bands observed at 1249 cm-! in the spectra of the free Schiff base ligand was attributed to the phenolic
C-O stretching vibrations of HLL. Hydroxyl v(O-H) absorption bands were observed in the free Schiff bases (HL?) at
3236 cm [22]. Aromatic v(C-H) bending vibrations in the Schiff bases HL!were detected in the approximate range
of 827-650 cm [23,24,25].

1H NMR spectra

In the *H NMR spectra of the free Schiff base HL! in Figure 2, two singlet signals at ® 9.34 ppm corresponding to the
phenolic -OH protons were observed. The spectra also showed singlet signals at d 8.58 ppm for HL?, which were
assigned to the protons of the azomethine (-HC=N). Multiplets of the aromatic protons were observed in the range of
0 6.86-7.73 ppm for HL! [23,24,26]. The three methyl (-CHs) group protons in HL! appeared as sharp singlet signals at
02.39 ppm [27,28]. Additionally, a sharp singlet signal at d 3.89 ppm was observed for one methoxy group in HL™.
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Electronic spectra

The individual electronic spectra of HL! in aqueous solutions were studied and compared. The UV spectra were
recorded in the range of 200-800 nm using DMF as the solvent for this ligand. For HLZ, the electronic spectrum
exhibited two distinct bands. At a lower energy, a peak appeared at 270 nm, which was attributed to the m — m*
transition of the bond between the benzene ring and the nitrogen atom in the azomethine group, where a single
electron pair is present. Another significant band appeared at a higher energy region around 330 nm, which was
caused by the n — m* transition involving the benzene ring and the azomethine group [25, 27, 29]. The details
provided about the electronic spectra highlight the absorption properties and transitions occurring in the ligand HL.
These spectroscopic studies contribute to understanding the electronic structure and behavior of the compound,
providing valuable information for further analysis and characterization.

Docking Studies

Three Schiff base derivative have been selected for the present study, as shown in the Table 2.

Prior to conducting docking studies, it is valuable to understand the physiochemical and drug-likeness properties of
the three Schiff base ligands. One approach commonly used is Lipinski's rule of five, which aids in determining
whether a lead compound with specific pharmacological and biological activity has the potential to be developed
into an orally active drug for humans. By applying Lipinski's rule of five, it is possible to assess the aforementioned
properties and identify any violations [30]. Lipinski's rule of five evaluates various characteristics of a compound,
including molecular weight (MW), lipophilicity (logP), the number of hydrogen bond acceptors (N and O atoms
serving as hydrogen bond acceptors), the number of hydrogen bond donors (N and O atoms serving as hydrogen
bond donors), and the number of rotatable bonds. If a compound violates any of these criteria, it suggests potential
challenges in terms of its oral bioavailability.

The specific criteria for Lipinski's rule of five are as follows:

1. The molecular weight (MW) should be less than 500.

2. The lipophilicity (logP) should be less than 5.

3. The number of hydrogen bond acceptors (N and O atoms serving as hydrogen bond acceptors) should be less than
10.

4. The number of hydrogen bond donors (N and O atoms serving as hydrogen bond donors) should be less than 5.

5. The number of rotatable bonds should be less than 10.

According to the provided information in Table 3 of the study, all five Schiff base derivatives demonstrated zero
violations of Lipinski's rule of five. This indicates that these compounds exhibit favorable physiochemical properties
and drug-likeness characteristics, which are advantageous for further exploration in drug development.

It is important to note that adherence to Lipinski's rule of five is not an absolute guarantee of a compounds suitability
as a drug candidate. Instead, it serves as an initial guideline to assess the potential for oral bioavailability. Other
factors, including target specificity, toxicity, and pharmacokinetics, must be taken into consideration throughout the
drug development process. Nevertheless, the absence of violations of Lipinski's rule of five among these Schiff base
derivatives indicates their promising potential as orally active drug candidates.

Table 4 in the study presents the drug-likeness scores for the Schiff base derivatives, specifically in relation to their
bioactivity as enzyme inhibitors. According to the scoring system used, a drug-likeness score greater than 0 indicates
an active compound, a score ranging from -5.0 to -0.0 suggests moderate activity, and a score less than -5.0 indicates
inactivity [31]. As per the information provided, all of the Schiff base derivatives exhibited moderate activity
bioactivity scores in the enzyme inhibitor descriptor. This implies that these compounds possess a reasonable
likelihood of displaying significant activity as enzyme inhibitors. However, it is important to note that the drug-
likeness score is just one aspect to consider when evaluating the potential of a compound as a drug candidate. In
drug discovery and development, multiple factors come into play when determining the suitability of a compound
for further investigation and eventual use as a drug. Beyond the drug-likeness score, considerations such as target
specificity, toxicity, pharmacokinetics, and efficacy need to be thoroughly assessed. Therefore, while the Schiff base
derivatives in Table 4 exhibit moderate activity bioactivity scores as enzyme inhibitors, additional studies and
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analyses are necessary to ascertain their overall potential as viable drug candidates. In the early stages of drug
discovery, drug screening, and drug design, it is essential to assess the absorption, distribution, metabolism, and
excretion (ADME) profile of potential drug candidates before conducting docking studies [32-33]. ADME prediction
plays a crucial role in understanding the characteristic nature of compounds and their potential as drugs.

Table 4 in the study presents the ADME profile of the Schiff base derivatives. It is reported that all the ligands in the
study are predicted to have a high gastrointestinal (GI) absorption effect. This implies that these compounds have a
favorable likelihood of being absorbed effectively through the gastrointestinal tract, which is a desirable property for
orally administered drugs. Assessing the ADME profile of compounds helps in evaluating their pharmacokinetic
properties and understanding how they may behave in the human body. It provides valuable information regarding
the compound's absorption, distribution to target tissues, metabolism by enzymes, and eventual elimination from the
body. However, it is important to note that ADME prediction is an initial assessment and must be followed by
further experimental studies to confirm and refine these predictions. The ADME profile is just one aspect of drug
development, and other factors, such as safety, efficacy, and target specificity, need to be thoroughly investigated.

In summary, the ADME prediction results presented in Table 5 indicate that the Schiff base derivatives have a high
Gl absorption effect. This suggests their potential as orally administered drug candidates. Nonetheless, additional
experimental investigations are necessary to validate these predictions and comprehensively evaluate the
compounds' overall ADME properties.

Schiff base derivatives have been widely employed in various fields, including metal sensing, antibacterial agents,
and antimicrobial agents. In our study, we selected three Schiff base derivatives to perform molecular docking
analysis with specific antibacterial and antimicrobial proteins. The results of the docking studies are described
below. For the target protein/enzyme GIcN-6-p synthase (1P7T), the docking study and binding free energy
calculations revealed that HL! exhibited the highest interaction energy (-180.93 kcal/mol ), indicating a strong
binding affinity between this ligand and the target protein. Similarly, for the target protein/enzyme EGFR tyrosine
kinase (4197), the docking study and binding free energy calculations showed that HL! exhibited the highest
interaction energy (-213.68 kcal/mol), suggesting a strong binding affinity with the target protein.

Specifically, while HL! showed interactions with Tyr 566 residue of EGFR tyrosine kinase. These interactions provide
valuable insights into the binding sites and molecular interactions of the Schiff base ligand with the respective target
proteins. Figure 3-4, Table 6, and Table 7 display the details of these interactions. For EGFR tyrosine kinase, HL!
exhibited the highest interaction energy. These results indicate the potential of this Schiff base derivative as
promising candidates for antibacterial and antimicrobial applications. E. coli is a bacterial species that encompasses
harmless strains, but certain serotypes have the potential to cause severe food poisoning in humans. These strains
can occasionally be responsible for product recalls due to food contamination. In the context of antibacterial studies,
E. coli was selected as an additional target protein/enzyme for investigation. The docking studies and binding free
energy calculations conducted in this study revealed that HL! exhibited the highest interaction energy (-165.36
kcal/mol) with E. coli. This indicates a strong binding affinity between the ligand HL! and the target protein. Notably,
HL! demonstrated an interaction with the Asp 490 amino acid residue of E. coli. This specific interaction observed
between HL! and the Asp 490 residue provides valuable insights into the potential binding site and contributes to
our understanding of the ligand-protein interactions. Detailed visualizations of these interactions can be seen in
Figure 5 and Table 8.

These findings emphasize the potential of HL! as an effective ligand for targeting E. coli in antibacterial studies. The
interaction observed between HLand the Asp 490 residue of E. coli provides valuable information for understanding
the molecular mechanisms underlying ligand-protein interactions. It is important to note that these results are
specific to the docking studies and binding free energy calculations conducted in this particular study. Further
experimental investigations are required to validate and confirm the antibacterial activity of HL1against E. coli.
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Overall, the docking studies support the potential of HL! as an effective ligand for targeting E. coli, while also
shedding light on the interactions between HL! and the Asp 490 residue. These findings contribute to the
understanding of ligand-protein interactions in the context of antibacterial studies.

Biological activity studies

Based on the information provided, it seems that the antibacterial activity of Schiff base ligands HL! was assessed
against different bacterial strains, namely E. faecalis, E. coli, and B. subtillis. The results indicate that the antibacterial
activity of HLwas the most effective against E. faecalis, while the activity against E. coli was the lowest. In the
context of the available literature, the study conducted by Bhaskar et al? [34] investigated the bacterial activity of
common medications such as Clotrimazole and Ciprofloxacin. According to the comparison data presented in Table
9, the Clotrimazole Complex did not exhibit any antibacterial action. On the other hand, the Ciprofloxacin Complex
demonstrated the highest activity against E. faecalis. Additionally, M.A. Ashraf et al® [35] reported on the bacterial
activity of Amoxycillin. Their findings showed that Amoxycillin exhibited the highest activity against E. coli and the
lowest activity against B. subtillis. However, there were no reported results regarding its activity against E. faecalis.

It's important to note that the information provided is specific to the antibacterial activity of these compounds
against the mentioned bacterial strains and their comparison with other medications in the literature. Indeed, several
factors can influence the antibacterial activity of compounds, including the geometry of the ligands, presence of co-
ligands, lipophilicity (ability to dissolve in lipid or fat-based substances), coordinating sites (sites where the ligands
can bind to the bacterial target), concentration, and the nature of the ligands themselves. These factors contribute to
the overall effectiveness of the compounds against bacterial strains. Based on the antimicrobial assay results, the
examined Schiff base compound showed improved antibacterial activity. However, it is noted that their activity was
still lower than that of the reference standards, such as Clotrimazole and Ciprofloxacin mentioned in the previous
context. This suggests that further optimization and modifications may be necessary to enhance the antibacterial
efficacy of these compounds.

The findings from the antibacterial assay provide valuable insights into the potential of the produced Schiff base
compound as therapeutic molecules for treating infections caused by the tested bacterial strains. With continued
research and development, it is hoped that these compounds can be further refined to enhance their antibacterial
activity and eventually serve as effective treatments for bacterial infections. It is worth mentioning that the use of
compounds as therapeutic agents involves rigorous testing, including preclinical and clinical trials, to ensure their
safety, efficacy, and suitability for human use. Such studies are essential to validate the potential of these compounds
as viable treatments for bacterial infections in the future.

CONCLUSIONS

The present study demonstrated that three Schiff base derivatives possess the capability to dock and bind effectively
with all four targeted enzymes, namely GIcN-6-p synthase, EGFR tyrosine kinase, and E. coli. The docking studies
provided strong evidence supporting the potential of these Schiff base derivatives as inhibitory agents against
antibacterial and antimicrobial activities. The ability of the Schiff base derivatives to dock and bind with the targeted
enzymes suggests their potential as effective agents for inhibiting the activities of these enzymes. This finding is
particularly significant in the context of antibacterial and antimicrobial applications. The docking studies conducted
in this study strongly support the notion that these Schiff base derivatives hold promise as potential antibacterial and
antimicrobial agents. The results provide valuable insights into the interactions and binding modes of these
derivatives with the targeted enzymes. However, it is important to note that further experimental investigations and
studies are necessary to validate and confirm the antibacterial and antimicrobial activities of these Schiff base
derivatives. Additionally, other aspects such as toxicity, pharmacokinetics, and target specificity need to be
thoroughly evaluated to determine their overall potential as therapeutic agents. Overall, the findings of this study
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highlight the potential of these Schiff base derivatives as inhibitory agents against the targeted enzymes, indicating
their potential usefulness in antibacterial and antimicrobial applications.
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Table 1: Physical and analytical data of Schiff base ligand.

Empirical formula M.P. Elemental Analysis Found and Calculated (%) Yield
Compound | Color .
weight (°C) C H N o) %
CisH1sN203 . 67.48 5.62 9.81 16.91
284, Ligh 1l 186-1
HmBPTH | 25438 ight yellow 86-188 | o752 | (s62) | (985 | (1688) 8

Table 2: Structure of the Selected Organic ligands and its SMILES

Ligand Name | Structure of Ligands SMILES
HMBPTH O=C(N/N=C/C1=CC=C(O)C(OC)=C1)C2=CC=C(C)C=C
2

Table 3: Molecular physicochemical descriptors analysis of Schiff base derivatives using Molinspiration online
software tool.

Schiff base N .
A LogAz2 | TPSAP | Natomse MW¢d | NoN¢e | nOHNHf | Nviolationss | Nrotb" | Volumei
derivatives
HMBPTH 2.89 70.92 21 284.31 5 2 0 4 260.22
aQctanol-Water partition coefficient, ? Polar surface area, ¢ Number of non-hydrogen atoms, d Molecular

weight, ¢ Number of hydrogen bond acceptors [ O and N atoms], f Number of hydrogen bond donors [ OH and NH
groups], ¢ Number of Rule of 5 violations, " Number of rotatable bonds, i Molecular volume.

Table 4: Drug-likeness property analysis of Schiff base derivatives using Molinspiration online software tool.

Schiff base | GPCR* lon  channel | Kinase Nuclear Protease Enzyme
derivatives ligand modulator inhibitor receptor ligand | inhibitor inhibitor
HMBPTH -0.50 -0.91 -0.51 -0.59 -0.77 -0.48

*GPCR- G Protein coupled receptors

Table 5: ADME analysis of Schiff base derivatives using Swiss ADME online tool.

Schilffb.ase Gl BBB* | P-gp* | CYPIAZ | CYP219~ CYF;ZCg CYPEDG CYP?lA4 Log
derivatives Kp#

HMBPTH High Yes No Yes No No No No -5.65

*-Gastrointestinal, *-Blood-brain barrier permeant, **#-P-gp-P-glycoprotein substrate, * **-Cytochrome P450
Inhibitors, ##-Skin Permeation (cm/s).
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Table 6: Binding energy analysis of Schiff base derivatives with antimicrobial enzymes (GIcN-6-p synthase)
using PatchDock.

Schiff Base Derivatives | -ACE (-kcal/mol)* | Interaction of amino acid residue | Bond distance (A)

HMBPTH 180.93 No Interaction -

*- Atomic contact energy

Table 7: Binding energy analysis of Schiff base derivatives with antimicrobial enzymes (EGFR tyrosine Kinase)
using PatchDock.

Schiff Base Derivatives | -ACE (-kcal/mol)* | Interaction of amino acid residue | Bond distance (A)

HMBPTH 213.68 Tyr 566 2.0

*- Atomic contact energy

Table 8: Binding energy analysis of Schiff base derivatives with antibacterial enzymes (E-Coli) using PatchDock.

Schiff Base Derivatives | -ACE (-kcal/mol)* | Interaction of amino acid residue | Bond distance (A)

HMBPTH 165.36 Asp 490 2.7

*- Atomic contact energy

Table 9: Antimicrobial activity of schifff base ligands (zoning in mm).

Compound Escherichia coli | Bacillus subtills | Enterococcus faecails
HL? 8 12 12
Ciprofloxacin* 13 14 15
Clotrimazole* - - -
Amoxycillin** 18 12 -

Comparison data, Bhaskar et al. [34]*, Muhammad Aqgeel Ashraf et al [35]**

: ,.;rw"‘v\'ﬂ“
w‘n\ A

Ny
[y
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Figure 1: IR Spectra of HL: HMBPTH Ligand

Figure 2:'H NMR spectra of HL! Schiff base ligand.
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Figure 3. Binding energy analysis of Schiff base | Figure 4: Binding energy analysis of Schiff base
derivatives HL! (HMPTH) with antimicrobial | derivatives HL! (HMBPTH) with antimicrobial enzymes
enzymes (GIcN-6-p synthase) using PatchDock. (EGFR tyrosine kinase ) using PatchDock

Figure 5: Binding energy analysis of Shiff base derivatives HL! H MBPTH) with antibacterial enzymes (E-Coli)
using PatchDock.

]
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Scheme 1: Schematic representation of synthesis of Schiff base ligands
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ABSTRACT

Chemical compounds from leaves of Martynia annua were examined and identified to determine its
potential for use as a new drug material. Gas chromatography-mass spectrometry analysis is one of the
important tools for the identification of phytochemicals present in herbal drugs. Martynia annua is a
known medicinal herbal under the family of Martyniaceae. In this study aimed to evaluate the
phytochemical characterization of ethyl acetate extract of Martynia annua leaves using Gas
chromatography-mass spectrometry analysis. There are 20 compounds were identified in GC-MS
analysis using NIST Library. The six compounds [6.654 %: 2-bromononane, 7.926%: sulfurous acid,
nonylpentyl ester, 6.329%: heptadecane, 2,6,10,14-tetramethyl 9.727%: 1-bromo-3, 7-dimethyloctane,
9.992%: 1-octanol, 2-butyl, 18.334%: propanoic acid, 2-oxo-, ethyl ester]having the maximum peak area
compared with all other compounds. It confirms that these phytochemicals are majorly present in the
ethyl acetate extract of Martynia annua leaves. Further, isolation and evaluation of the biological activities
of identified compounds are needed.

Keywords: GC-MS, Phytochemical analysis, Herbal medicine, Martyniaceae, Martynia annua .

61913



http://www.tnsroindia.org.in
mailto:sabari@yahoo.com

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©lJONS

Vol.14 / Issue 80 / Oct / 2023 International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997

Sabarinath etal.,
INTRODUCTION

The purpose of this investigation was to undergo to identify the presence of pharmacologically bioactive constituents
in the leaves of Martynia annua by using gas chromatography-mass spectrometry (GC-MS) technique. Plant is used
in Indian traditional medicine and in folklore for curing various diseases and each part of the plant is being used to
treat many diseases. The plant is commonly known as the Cat's claw or Devil’s claw because of the 2-hooked form of
their seed pods. [1,2] Mostly fruits, flowers, leaves, stem, barks and seeds of plants are rich in secondary metabolites
that produce definite pharmacological effects on human body. Martynia annua is an upright short-lived herbaceous
plant. Martynia annua belongs to family Martyniaceae. It is native to Mexico, Central America, mostly naturalized in
northern Australia and South Eastern Asia. It is used for the treatment of epilepsy, inflammation and tuberculosis.
The leaves of the Martynia annua are edible and used as antiepileptic, antiseptic and applied locally to tuberculosis
glands of the neck. The juice of the leaves is used as a gargle for sore throat and the leaf paste for wounds of
domestic animals. [3-5]Literature survey showed that many significant phytochemical investigations have been done
regarding this interesting plant. The different parts of Martynia annua Linn (seed, roots, stems, leaves, and flowers)
have been used for many therapeutic indications like analgesic, anti-inflammatory, wound healing, antifertility, anti-
oxidant, etc., It has been reported to show potential pharmacological activities including anti-convulsant,
antibacterial and anti-inflammatory. [6-8] Qualitative and quantitative determination of different biologically active
compounds from the crude ethyl acetate extract by using gas chromatography-mass spectrometry disclosed
compounds with varying amounts where main components were identified.[9, 10]The compounds identified
through this investigation may be responsible for any of the pharmacological properties of Martynia annua . Our
present research is focused on the identification of the compounds from the ethyl extract of the leaves of Martynia
annua.

MATERIALS AND METHODS

Materials
The ethyl acetate was analytical grade and purchased from Sisco Research Laboratories Pvt. Ltd., Mumbai, India.

Plant material collection and authentication

The fresh leaves of Martynia annua were collected from Tiruchengode, Namakkal District, Tamil Nadu, India. The
collected plant material was prepared as a herbarium and the same was identified by Dr. P. Radha, Research Officer
(Botany), Central Council of Research in Siddha, Mettur, Tamil Nadu, India.

Extraction

The plant material was dried under shade and powdered using a mechanical mixer. And about 200 g of powdered
leaves of Martynia annua was defatted with n-hexane and extracted with ethyl acetate using the Soxhlet extraction
technique. [11, 12] The obtained extract was concentrated using distillation and ethyl acetate extract was selected for
GC-MS analysis.[13, 14]

GC-MS Analysis

Agilent Model 8890 GC System with Single Quadrupole Mass Spectrometer (5977B MSD) analyzer was used for the
separation and identification of phytochemicals from ethyl acetate extract of leaves of Martynia annua . The analysis
parameters for GC-MS as follow: Agilent 30 m x 250 um x 0.25 pm column, Syringe Size: 10 uL Injection, Volume: 1
pL, Initial temperature: 75 °C, Pressure: 11.367 psi, Flow: 1.2 mL/min, Average Velocity: 40.402 cm/sec, lon Source: El
Source, Temperature: 230°C, Quad Temperature: 150 °C and Fixed Electron Energy: 70 eV. NIST Library was used
for matching mass spectra and identification of phytochemicals [15-18].
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RESULTS AND DISCUSSION

The results of GC-MS analysis of ethyl acetate extract of leaves of Martynia annua were shown in Table 1 and the
spectrum of the same was shown in Figure 1. The reported activities of identified compounds in ethyl acetate extract
of leaves of Martynia annua were obtained from https://pubchem.ncbi.nim.nih.gov/. There are 20 compounds were
identified in GC-MS analysis of ethyl acetate extract of leaves of Martynia annua using NIST Library. The 6
compounds had the above 5 % of peak area in GC-MS analysis out of 16 compounds. They are[6.654%: 2-
bromononane, 7.926%: sulfurous acid, nonylpentyl ester,6.329%: heptadecane, 2,6,10,14-tetramethyl9.727%: 1-bromo-
3, 7-dimethyloctane, 9.992%: 1-octanol, 2-butyl, 18.334%: propanoic acid, 2-oxo-, ethyl ester] having the maximum
peak area compared with all other compounds.

CONCLUSION

In conclusion, the propanoic acid, 2-oxo-, ethyl ester, oxalic acid, allyltridecyl ester, 1-iodo-2-methylnonane, 1-
decene, 8-methyl-dodecane, 2,6,10-trimethyl, 1-bromo-3,7-dimethyloctane, sulfurous acid, nonylpentyl ester,
heptadecane, 2,6,10,14-tetramethyl, 1-bromo-3, 7-dimethyloctane, and 2-bromononaneare majorly identified
compounds in ethyl acetate extract of leaves of Martynia annua . Further, the isolation of these compounds and
evaluation of biological activity is needed.
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18. 24,727 | 3,959,671.5 6.654 2-BROMONONANE C9H19Br
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Figure 1: GC-MS spectrum of ethyl acetate extract of leaves of Martynia annua
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ABSTRACT

The purpose of this study was to investigate the present status of implementation of ICT@School scheme
in the Government Secondary Schools. The sample in the present study constituted of 10 schools of
Jammu and Samba Districts of Jammu Division. The study group consisted of one Principal, one ICT
Teacher and two General Teachers from each school. A self-constructed semi-structured interview
schedule was constructed and administered on the selected sample. This study was conducted using
descriptive survey method. Data were analysed with frequency count and percentage. As a result of
research, it was found that despite the willingness of the educators, the limited availability of ICT
infrastructure, insufficient access to computers, internet connectivity, and other necessary technological
resources restricts the full potential of ICT integration in the educational process. The slow internet speed
in rural areas hampers the real-time access to online resources, collaboration platforms, and interactive
learning materials, leading to a communication gap in ICT implementation. Despite of central
government's commitment to integrating ICT in education, it is evident from the findings that there are
certain challenges and shortcomings in the implementation of the various provisions for ICT integration.
The study highlights the presence of a certain degree of triviality in the execution of these provisions,
indicating that the integration of ICT in education is still in its early stages. There is a need for further
efforts and initiatives to fully harness the potential of ICT in transforming the educational landscape and
ensuring effective integration for enhanced teaching and learning outcomes.

Keywords: ICT@School Scheme, implementation, teachers, issues, challenges.
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INTRODUCTION

ICTs offer a diverse set of powerful tools that have the potential to revolutionize traditional classrooms, which are
often characterized by isolation, teacher-centeredness, and reliance on textbooks. By leveraging ICTs, classrooms can
be transformed into dynamic, interactive learning environments that prioritize the needs and engagement of
students. These technological tools open up new possibilities for knowledge sharing, collaboration, exploration, and
fostering an enriched educational experience for learners. The Government of India has demonstrated its
commitment to integrating information and communication technology (ICT) in school education through a series of
proactive measures. These initiatives have been undertaken with the aim of leveraging technology to enhance
teaching and learning experiences, and to equip students with essential digital skills for the modern world. The ICT@
School scheme is among one such measure aimed to empower secondary stage students with essential ICT skills and
facilitate their learning through computer-aided processes. This initiative seeks to equip students with the necessary
technological competencies that are increasingly crucial in today's digital age. By integrating ICT into education,
students are provided with opportunities to enhance their digital literacy, engage in interactive learning experiences,
and prepare for the challenges and opportunities of the modern world. The review has brought to light several key
challenges that hinder the successful implementation of ICT at the school level. These challenges encompass a range
of factors such as low ICT awareness, inadequate funding, limited connectivity, lack of competence, limited access to
technology, inadequate training, lack of administrative support, and time constraints (Bingimlas,2009;Parsad et al.,
2015; Mulhim, 2014; Nagamani et al., 2013; Lawrence & Tar, 2018). By addressing these challenges, the stakeholders
associated with the field of education can create an enabling environment that promotes the seamless integration of
ICT tools and resources into teaching and learning processes. This, in turn, can enhance the overall educational
experience and outcomes for students, fostering a more technologically advanced and digitally inclusive learning
environment. The review also highlights that while the central government is strongly committed to implementing
the scheme nationwide, there is a lack of seriousness and dedication among stakeholders towards its effective
implementation(Bashir, 2013; Showkat and Salma, 2015; Mehta, 2013). The scheme has the potential to significantly
influence and improve the Indian education system, but the integration of ICT is still in its early stages. At the
national level, various policies have been implemented with the aim of strengthening teacher training programs and
equipping educators with the necessary skills and competencies for the evolving educational landscape. These
policies recognize the pivotal role of teachers in shaping students' learning experiences and strive to foster the
development of competent and future-ready educators.The review shows many evidences that ICT skills are pre
requisite for teachers as they must prepare the students to acquire 21t century skills and competencies whereas the
empirical evidences highlight that teachers do not feel skilled enough to effectively incorporate ICT into their
practices (Liu &Pange, 2015; Tondeur et al., 2018). Research studies highlight that recently qualified teachers tend to
have a higher perception of their ICT skills compared to more experienced teachers (Talukdar, n.d.).This suggests
that there may be a generational gap in ICT proficiency among educators, highlighting the need for targeted
professional development and training programs to bridge this gap and ensure all teachers possess the necessary ICT
competencies.

Significance of the Study

The integration of Information and Communication Technology (ICT) in education is gaining increasing importance
in the 21st century. The Indian education system is dealing with a -problem of educated unemployment, and there is
a dire need to connect education to real-world issues. Acquiring ICT knowledge not only equips students for their
future studies but also prepares them to meet the demands of the global workforce. Proficiency in ICT provides a
competitive edge over individuals who lack computer literacy, ensuring students have the necessary skills to
navigate the digital landscape with confidence and success. The National Policy on Education (NPE) of 1986 and its
Programme of Action (POA) of 1992 emphasized the importance of integrating educational technology to enhance
the overall quality of education in India. These policy documents recognized the transformative potential of
technology in improving teaching and learning outcomes. The ICT@School scheme was launched in December 2004
and underwent revisions in 2010 with the aim of providing secondary stage students with valuable opportunities to
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develop their ICT skills and engage in computer-aided learning. The main objective of the ICT @School scheme is to
make all students computer literate, so that a large workforce with IT skills can be built in the country, as well as to
integrate technology into the teaching and learning process. Kuraishy, 2015 revealed that central government
demonstrates a strong commitment to the nationwide implementation of the scheme. However, when focusing on
the specific case of the state government of Jammu and Kashmir, a lack of seriousness and dedication towards the
implementation of the scheme was observed. The focus of the present study is to assess the implementation of the
ICT@Schools centrally sponsored scheme in government schools located in Jammu and Samba districts. We strive to
shed light on the current status of ICT utilization in teaching and learning processes at the secondary level,
facilitating informed decisions for improved ICT implementation practices. An effort has also been made to delve
into the issues and challenges encountered in using ICT at the school level.

RESEARCH QUESTION
1. To what extent and in what manner ICT@ Schools Scheme has been implemented in Jammu and Samba Districts?

OBJECTIVES OF THE STUDY

1. To analyse the present status of ICT implementation in the Government Secondary Schools.

2. To find out the extent of usage of ICT by teachers in their classes.

3. Tofind out the view of teachers towards the use of ICT for classroom transactions.

4. To identify specific issues and challenges involved in the use of ICT at the secondary school level.

METHODOLOGY

Descriptive survey method was used for the existing study. Purposive sampling technique was used for
identification of the sample. The sample in the present study constituted of 10 schools of Jammu and Samba Districts.
One Principal, one ICT Teacher and two General Teachers from each school were interviewed. A self-constructed
semi-structured interview schedule was constructed and administered on the selected sample. For the construction
of interview schedule the investigator consulted the scheme document of ICT@School Scheme. The investigator also
visited the JKSSA office and interacted with the ICT Coordinator and collected information about the present status
of the scheme in J&K State. For interviewing the Principals, ICT teachers’ and general teachers’ themes and sub
themes were identified with reference to review, content analysis of scheme document and discussion with the
experts.

ANALYSIS AND INTERPRETATION

Analysis of interview schedule for Principals

Table 1 reflects that there was 100% improvement in physical infrastructure after the implementation of the scheme.
It was observed that only 70% of schools have the broadband facilities. For reliable power supply it is proposed to
provide assistance for the purchase of the generator but 0%of schools have received any grant for the purchase of
generator. 100% of schools had said that the assistance for electric charges was provided to each school but the grants
were not received on time which acts as a great hurdle in the successful implementation of the scheme.100% of
principals of the schools were aware to some extent about the objectives of the implementation of ICT as provisioned
in the scheme.100% of principals had said that they receive support from state government but with delays. As far as
non-material support is concerned 100% of schools were provided with an ICT coordinator as School Nodal
Officer.100% of labs were fully functional and utilized sometimes by the students as well as the teachers as the
quantity of material was very less and it was not possible to provide access to each and every student.
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Analysis of interview schedule for ICT Teachers
This section includes the item analysis of interview schedule of ICT teachers. The section is divided into six
subthemes which are as follows:

Table2 reflects that 100% of ICT teachers were involved in the maintenance of ICT labs which include minor
repairing of PCs, taking care of ICT equipments. 40% of teachers were involved in imparting vocational education
which was a separate component of the scheme. 100% of teachers were involved in clerical work and record keeping.
100% of teachers were involved in management of resources which include material and non-material resources. 10%
of ICT teachers were also engaged as elective subject teachers because of transfer of elective teacher.70% of the ICT
teachers had said that there is over utilization of their capabilities. Whereas 30% of teachers said that their
capabilities were utilized properly. 100% of teachers had said that there is under utilization of labs as the quantity of
infrastructure was very less as compared to the strength of the students.100% schools had access to internet facilities
but the speed in rural areas is slow.100% of computers had UPS and power backup supply for uninterrupted access
to ICT equipments.100% of infrastructure provided under the umbrella of the scheme was fully functional. The
prominent use of ICT was mainly at three levels i.e., basic, intermediate and at advanced level. At basic level 100%
use of ICT was in learning enrichment activities or learning new things and to provide regular instruction and
training for development of computer skills (i.e., teaching about computer literacy). 100% of schools were using ICT
for the development of abilities to use basic application programme (i.e., word processing, database management,
spreadsheets, presentations, graphics, etc). 70% of schools were using ICT for communicating with others (email etc).
At intermediate level 100% of schools were using digital devices and only 20% schools were doing well by making
students efficient to know how to handle uncomplicated software applications. At advanced level 100% use of ICT
was in audio-visual communication, use of ICT in presentations. 100% of schools were using ICT for collaborative
learning in which various activities organised are video conferencing, quiz competitions, practical sessions of
students, sessions on carrier counselling, legal literacy clubs etc. 100% of schools were doing well by spreading
awareness of cyber security and ethical use of ICT by organising various guest lectures, industrial field visits, bank
visits etc.70% of teachers had received training for enriching their knowledge and some teachers had received the
training more than one time in their working tenure. 71.43% of ICT teachers who received the training had said that
the duration of training was adequate as per the requirements but 28.47 % of teachers who received the training have
said that the duration was inadequate and suggested that the period of training must be increased with follow-ups.
100% of the ICT teachers had said that that the trainings are relevant for upgrading their existing knowledgeas the
new technologies are being developed all the times. 100% of ICT teachers had said that the content provided in the
training had applicability. Only 10% of schools provided opportunities for the utilization of ICT laboratories by the
community.

Table 3 revealed that 80% of teachers were aware about the implementation of the scheme. Other teachers also knew
about ICT implementation but they had no specific knowledge about the ICT@School Scheme. Only 20% of teachers
had diploma in computer applications. 100% of general teachers find ICT integration relevant in teaching learning.
100% of the teachers had said that ICT is relevant in teaching learning as it prepares learners for real world, make
learners equipped with skills, broadens access to quality education, for guidance and counselling, provides a
platform for collaborative learning and helps in integrating theory with practice.60% of general teachers had received
training. 100% of teachers had said that the training programmes are very beneficial for updating their knowledge.
66.67% of teachers who received the training had said that the training duration is sufficient but 33.33% of teachers
said that the duration must be increased with follow-ups. 100% of teachers who had received the training said that
the training provided to them has applicability in the teaching and learning.100% of teachers had said that they use
ICT while teaching some topics to the students.100% of teachers had said that there is shortage of time.70% of
teachers had said that they face problems while handling ICT equipments as they had least knowledge of handling
computers and digital equipments even though they try to integrate ICT with the support of ICT teacher.100% of
teachers had said that the ratio of computers per student was insufficient.100% of teachers said that a large
proportion of educational software were available in English and the language become a barrier in integrating ICTs
especially in rural areas. 100% of teachers emphasised the need of regular training on methodology for successful
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integration of ICT in education.100% of teachers suggested that regular training must be given and quality content
should be provided in these training programmes.

FINDINGS AND DISCUSSION OF THE RESULTS

Showkat and Salma (2015)revealed that state government (J&K) has taken many initiatives for the successful
implementation of the scheme and there is improvement in physical infrastructure but the integration is in the early
stages. The present study is supported by the findings that in all schools the ICT infrastructure provided under
ICT@School scheme but quantity of ICT equipments is very less. Bingimlas,2009; Mulhim, 2014; Parsad et
al.,2015revealed various barriers in the successful implementation of ICT in schools that include lack of competences,
lack of effective training, lack of time, lack of access to connectivity, teachers’ usage characteristics such as
proficiency in computers, computer experiences etc. The findings of the present study related to the issues and
challenges faced in embedding ICT in teaching learning is in line with respective studies. Despite the willingness of
the educators, the limited availability of ICT infrastructure poses a significant barrier. Insufficient access to
computers, internet connectivity, and other necessary technological resources restricts the full potential of ICT
integration in the educational process. The slow internet speed in rural areas hampers the real-time access to online
resources, collaboration platforms, and interactive learning materials, leading to a communication gap in ICT
implementation. This poses a challenge for teachers in delivering dynamic and engaging lessons, as well as for
students in accessing relevant and up-to-date information. The study highlights that subject teachers were utilizing
various ICT tools in their classes, with the assistance of ICT teachers. Teachers with computer training demonstrate
higher usage of ICT resources, while others rely on the support of ICT teachers. This emphasizes the importance of
both teacher training and collaboration between subject and ICT teachers to ensure effective integration of ICT in
classroom instruction. There was a prevailing misconception among some experienced teachers that ICT is primarily
intended for younger generations and they were hesitant to embrace this transformative change in their teaching
practices. The findings of the study unveiled that the primary hindrance to maximizing computer utilization in
schools lies in the insufficient and untimely provision of technical support, particularly in rural areas. Furthermore,
the study highlighted the irregularity in providing ongoing training to teachers for embedding ICT in education. In
addition, teachers emphasized that the scarcity of time posed a significant obstacle to the adoption and integration of
ICT in education. Insufficient time for collaborative integration of ICT with subjects emerged as a prominent
challenge faced by the teachers.

CONCLUSION

In conclusion, this research study has focused on the status of implementation of ICT in schools. This research
endeavour seeks to contribute to the ongoing efforts to promote effective ICT integration in classrooms and provide
a comprehensive understanding of the current landscape. Different policies at national level have sought to enhance
teacher training across all levels, ensuring the development of competent and future-ready educators therefore an
attempt has also been made to explore the extent of usage of ICT by the teachers in their classroom. The study has
identified and discussed the views of principals, ICT teachers and general teachers towards the integration of ICT in
teaching learning. By shedding light on the issues and challenges for implementation of ICT at school level, this
study offers valuable implications for educational practitioners and policymakers. The study highlights several
barriers that impede the successful implementation of ICT in schools. These include low ICT awareness, inadequate
funding, connectivity issues, lack of competence among teachers, limited access to technology, ineffective training,
lack of administrative support, and time constraints. These factors need to be addressed comprehensively to ensure
the smooth integration of ICT in education. It underscores the need for continued research and efforts to support
teachers in adopting and integrating ICT effectively, ultimately enhancing teaching and learning experiences for
students. To ensure the successful implementation there is an immediate need to strengthen capacity building
programs, professional development initiatives and adequate allocation of resources.
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Item Item Description

no.

Response Category

Frequency

Percentage

Material Support

1 Improvement in school’s physical infrastructure

> Yes
> No

10

100

2 ICT resource room
> Available
> Notavailable

10

100

3 Broadband facilities
>  Accessible
» Notaccessible

70
30

4 Financial assistance for electricity charges

» Provided
» Not provided

100

5 Financial assistance for generator

» Provided
» Not provided

100

6 Awareness of implementation of objectives of ICT

> Nil
> Tosome extent
» Large extent

100

7 Receipt of support from state government

» In-time
»  With delays

100

Non-Material Support

8 ICT Coordinator
>  Yes
> No

100

9 Utilization of labs by students and teachers

» Mostly
» Sometimes

» Noteven single time

100
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Table 2Existing Engagements and Roles of ICT Teacher

Item Item Description Response Category
no. Frequency Percentage
1. | Existing engagements and roles:
1) School Nodal Officers of ICT 10 100
1(b) | Additional responsibilities
» Maintenance of ICT labs 10 100
» Imparting vocational education 4 40
»  Official and clerical work 10 100
» Resource management 10 100
» Technical support to other teachers and school 10 100
administration
» IT elective subject teacher to 10+2 classes 1 10
2. | Extent of Utilization of Material and Non- Material
Resources
2(a) | Extentof utilization of professional capabilities
»  Over utilization-7 7 70
»  Proper utilization-3 3 30
» Under utilization-0 - -
2(b) | Extent of utilization of labs by teachers and students
»  Over utilization-0 - -
»  Proper utilization-0 - -
» Under utilization-10 10 100
2(c) | Manner of utilization of labs by teachers and students
»  Academic-10 10 100
» Non -academic-0 - -
3. | Provision of requisite Support Facilities
> Internet facilities 10 100
» UPS for computers 10 100
» Power backup 10 100
»  Fully Functional Infrastructure 10 100
4. | Purpose for Use of ICT at various Levels
4 (@) Basic level
» Learning enrichment and learning new things 10 100
» Development of computer skills 10 100
» Develop abilities to wuse basic computer 10 100
applications
» Communicating with others 7 70
4(b) Intermediate level
» Use of digital devices
> Install, uninstall and troubleshoot 10 100
uncomplicated software applications 2 20
4(c) Advanced level
»  Audio-visual communication 10 100

ISSN: 0976 — 0997
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» Use of ICT for presentations 10 100

» Collaborative learning through web-based 10 100
networks

» Awareness of issues of cyber security and ethical 10 100
use of ICT

5. | Training of ICT Teachers
Training received

»  Yes 7 70
> No 3 30
Training duration*

» Adequate 5 71.43
» Inadequate 2 28.57
Upgradation of existing knowledge*

> Relevant 7 100

> Irrelevant - -
Application of content provided*
» Applicable 7 100
» Notapplicable - -

6. | Community Engagement

Utilization of ICT laboratories by community
>  Yes-1 1 10
> No-9 9 90

Table 3-Analysis of interview schedule for general teachers

Item no. Item Description Response category
Frequency Percentage (%)

1. Notion of General Teachers Regarding ICT
Integration
Awareness about implementation of the scheme
» Yes 16 80
> No 04 20
Diploma in computer application
» Yes 04 80
> No 16 20
Views regarding relevance of ICT in teaching-
learning
» To make learning interesting 20 100
»  Wide exposure to students 20 100
» For provision of advanced and updated 20 100

knowledge
» Productive learning 20 100
Reasons for considering ICT relevant in teaching-
learning
»  Prepare learners for real world 20 100
»  Skill oriented 20 100
» Broadening access to quality educational 20 100
services

»  For guidance and counselling 20 100
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» Collaborative learning 20 100
» Integrating theory with practice 20 100
2. Exposure and Experience in Training in Use of
ICT by General Teacher
Training received
> Yes 12 60
> No 08 40
Upgradation of existing knowledge
» Relevant 12 100
> lrrelevant 0 0
Training duration
»  Sufficient 08 66.67
> In-sufficient 04 33.33
Application of training received
» One-learning 12 100
» Using software’s 12 100
» Using smart board 12 100
3. Issues Related to Integration of ICT in Teaching-
Learning
Usage of ICT while teaching
» Mostly 0 0
»  Sometimes 20 100
» Noteven single time 0 0
Problems faced while integrating ICT in teaching-
learning
» Shortage of time 20 100
» Handling ICT equipments 14 70
»  Shortage of equipments 20 100
»  Challenge of language and content 20 100
Suggestions regarding successful integration of
ICT in teaching-learning
» Regular training on methodology to integrate 20 100
ICT
» Quality content to support the curriculum 20 100
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ABSTRACT

Vitiligo is a pigmentary disorder in the skin that is acquired in nature because of the destruction of melanocytes
featured by depigmented patches and macules. The disease has no prominent sex predilection. It is a not life-
threatening disease but it will cause self-esteem and psychological stress. It is common in all races of people with
socioeconomic status. Various herbal preparations are mentioned in Siddha literature for the management of vitiligo.
Amongst them "Elathychooranam” is a simple formulation with 8 herbals mentioned for vitiligo in Siddha texts.
Docking calculations were carried out using Auto Dock 4. Ligand atoms were added with Gasteiger partial charges.
In that merged and rotatable bonds in non-polar hydrogen atoms were defined. Docking calculations were carried
out against the protein target Tyrosinase for the retrieved phyto components with PDB 1WX3. By Solis & Wets, local
search method docking simulations were performed. Randomly orientation and molecular torsion were done during
docking. The bio-active compounds like Kaempferol, Eugenol, Piperic acid, Cinnamic acid, Rhodoxanthin, Germacrone,
Gingerenone-A, 6-Gingerol, Nerolidol, Elemene, Orientin, and Vitexin that are present in the Siddha formulation reveals
significant binding against the target protein by interacting with amino acid present on the active site of the
Tyrosinase enzyme. From the results it is concluded that these compounds might exert promising anti-vitiligo
properties.

Keywords: Vitiligo, Docking analysis, Elathychooranam, Tyrosinase, Siddha medicine.
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INTRODUCTION

Vitiligo is a pigmentary disorder that is acquired in nature due to the reduction or absence of melanin cells in the
epidermis of the skin which causes white patches and macules in the body [1]. Various theories that explain
pathogenesis and the etiology of vitiligo are unknown. Clinically vitiligo presents with white patches that are
symmetrical in distribution. It is more obvious in dark skin people. It affects both males and females equally. Vitiligo
is represented by well-bound patches with the distribution of centrifugal. Marginal inflammatory, trichome and
quadrichrome are different versions of vitiligo [2]. Vitiligo is classified as segmental & non-segmental vitiligo. The
frequency of vitiligo in both adults and children was about 0.5-2% worldwide. Vitiligo is clearly defined under
autoimmune disease, it is also associated with environmental, genetic factors, oxidative stress, and cell detachment
abnormalities. In vitiligo, oxidative stress plays a crucial role in melanocyte degeneration [3]. Hypopigmentation in
the skin leads to distress, self-depreciation, and disgrace. Vitiligo is due to various mechanisms such as oxidative
stress, melanocyte detachment and autoimmune condition [4]. The copper-containing 75 kD tyrosinase enzyme
contains tyrosin-related protein 1 as dopachrome and protein 2 as tautomerase. Tyrosinase is the enzyme that
controls melanogenesis [5]. There were stimulators based on plant and synthetic models for the formation of melanin
pigment. Mostly plant stimulators provide significant biological activities having chemical structures. Both crude
and plant extracts stimulate melanogenesis [6]. The prehistoric Siddha system had unique and abundant herbal
preparations for autoimmune diseases. There are enormous medicines mentioned for the management of vitiligo.
Elathy chooranam is a polyherbal preparation mentioned in Siddha sastric literature. Most of the herbs in this
formulation have anti-inflammatory and anti-oxidant activities used in the treatment of vitiligo. This study focuses to
analyse the anti-vitiligo activity of Elathy chooranam by in-silico docking analysis.

Objective

The Objective is to observe the active amino acids His 63, His 38, His 190, His 54, His 194, and His 216 which produce
the synergetic action on the tyrosinase enzyme. This is the key enzyme for melanogenesis improvement. Through the
auto dock program, the lead molecules according to the target protein were analyzed. After the interaction study
analysis, the best docking pose was selected.

METHODOLOGY

By auto dock 4 calculations of docking were carried out with the addition of gasteiger partial charges [7]. After
merging non-polar hydrogen atoms & rotating bonds were defined. Phytocomponents that were retrieved for
docking such as Eugenol, Piperic acid, Cinnamic aid, Germacrone, Rhodoxanthin, Piperidine, 6- Gingerol, Nerolidol, Elemene,
Oleic acid, Orientin, Gingerenone-A, Vitexin. Through auto dock the hydrogen atoms, salvation & Kollman united atom
charges were added [8]. Autogrid program was generated with the affinity of xx A grid points & 0.375 A. For the
observation of van der Waals and electrostatic terms Autodock parameter set and distance-dependent dielectric
functions were adopted. By availing the Lamarckian genetic algorithm & the Solis & Wets local search method the
docking simulations were carried out [9]. The torsions present in rotatable bonds were released. Ensuring the
maximum of 250000 energy evaluation 2 different runs were set to close with the population size range at 150. About
0.2 A translational step, torsion, and quaternion put in during the search

PDB Name of the Target
1WX3 Tyrosinase

RESULTS AND DISCUSSION

A total of 14 bioactive lead compounds were retrieved from the herbs present in the Siddha formulation. From the
herbs, the lead compounds such as Kaempferol, Eugenol from Syzygium aromaticum [10], Piperic acid, Piperine from
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Piper nigrum [11], Cinnamic acid from Cinnamomum Zeylanicum [12], Rhodoxanthin from Taxus buccata [13], Germacron,
Oleic Acid from Curcuma anustifolia [14], Gingerenone-A, 6 Gingerol from Zingiber officinale [15] Nerolidol, Elemene from
Elettaria cardamomum[16], Orientin, Vitexin from Saccharumofficinarum [17] interacting against the core target amino
acids (His38, His54, His190, His194, His216) present on the protein —Tyrosinase enzyme.

The binding affinities of phytocompounds mentioned in Table 2, it was found that Gingerenone-A showed the highest
binding affinity of -8.14 kcal/mol to the amino acid residue 38 His, 54 His, 190 His, 194 His with 4 interactions.
Orientin had the second highest binding affinity with a binding free energy of -7.08 kcal/mol followed by vitexin, 6-
gingerol, Germacrone, and Nerolidol with a binding energy of -6.42 kcal/mol, -5.96 kcal/mol, -5.69 kcal/mol, -5.63
kcal/mol respectively. Oleic acid had the lowest binding energy of -3.17 kcal/mol to the aminoacid residue 54 His and
190 His with 2 interactions. Most of the lead phytocompounds such as Kaempferol, Eugenol, Piperic acid, Cinnamic acid,
Rhodoxanthin, Germacrone, Oleic Acid, Gingerenone-A, 6-Gingerol, Nerolidol, Elemene, Orientin, Vitexin had interaction
with common amino acid residue 190 HIS. Kaempferol, Eugenol, Piperic acid, Cinnamic acid, Rhodoxanthin, Germacrone,
Gingerenone-A, 6-Gingerol, Nerolidol, Elemene, Orientin, Vitexin had interaction with common amino acid residue 194
His. Kaempferol, Eugenol, Piperic acid, Cinnamic acid, Rhodoxanthin, Germacrone, Oleic Acid, Gingerenone-A, 6-Gingerol,
Nerolidol, Elemene, Vitexin had interaction with common amino acid residue 38 His. Kaempferol, Eugenol, Cinnamic acid,
Germacrone, Oleic Acid, Gingerenone-A, 6-Gingerol, Nerolidol, Elemene, Orientin, and Vitexin had interaction with
common amino acid residue 54 His. Eugenol, Rhodoxanthin, and Piperidine had shown interactions with 216 His.
Eugenol had the highest 5 interactions with aminoacid residue 38 His, 54 His, 190 His, 194 His and 216 His.

As a whole, while considering the bonding affinity and the interactions with the aminoacid residue, out of 14
bioactive compounds maximum of 13 compounds had interaction with 190 His amino acid residues in the
Tyrosinase enzyme. The second maximum of 12 phytocompounds showed interaction with 194 His. Then 11
compounds interact with 54His amino acid residue. The phytocompounds against 38 His protein was 10. Only 3
phytocompounds have interaction with 216His amino acid residue in the Tyrosinase enzyme (1WX3). The above-
mentioned lead bioactive compounds possess 3-5 interactions accounting for 50-83% of binding efficacy by
interacting with core target amino acids (His 38, His 54, His 190, His194, His 216) present on the protein —Tyrosinase
enzyme.

CONCLUSION

Based on the analysis, it was concluded that Kaempferol, Eugenol, Piperic acid, Cinnamic acid, Rhodoxanthin, Germacrone,
Gingerenone-A, 6-Gingerol, Nerolidol, Elemene, Orientin, and Vitexin present in the Siddha polyherbal formulation
"Elathy chooranam" revels significant binding against the target protein by interacting with amino acid present on the
active site of the tyrosinase enzyme so that in turn improves melanin pigment production which was found to be
deprived in hypopigmentation medical condition like vitiligo.

REFERENCES

1. Mazzei Weiss ME. Vitiligo: to biopsy or not to biopsy? Cutis. 2020 Apr;105(4):189-190.

2. Ahmed jan N, Masood S. Vitiligo. [Updated 2022 Aug 8]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing;2022 Jan-. Available from: https://mwww.ncbi.nlm.nih.gov/books/NBK559149/

3. Laddha NC, Dwivedi M, Mansuri MS, Gani AR, Ansarullah M, Ramachandran AV, Dalai S, Begum R. Vitiligo:
interplay between oxidative stress and immune system. Exp Dermatol. 2013 Apr;22(4):245-50. doi:
10.1111/exd.12103. Epub 2013 Feb 21. PMID: 23425123.

4. Xuan Y, Yang Y, Xiang L, Zhang C. The Role of Oxidative Stress in the Pathogenesis of Vitiligo: A Culprit for
Melanocyte Death. Oxid Med Cell Longev. 2022 Jan 22;2022:8498472. doi: 10.1155/2022/8498472. PMID: 35103096;
PMCID: PMC8800607.

61930



http://www.tnsroindia.org.in
https://www.ncbi.nlm.nih.gov/books/NBK559149/

Indian Journal of Natural Sciences

Vol.14 / Issue 80 / Oct / 2023

10.

11.

12.

13.

14,

15.

16.

17.

International Bimonthly (Print) — Open Access

www.tnsroindia.org.in ©[JONS

ISSN: 0976 — 0997
Archana et al.,

Baharav E, Merimski O, Shoenfeld Y, Zigelman R, Gilbrud B, Yecheskel G, Youinou P, Fishman P. Tyrosinase as
an autoantigen in patients with vitiligo. Clin Exp Immunol. 1996 Jul;105(1):84-8. doi: 10.1046/j.1365-2249.1996.d01-
727 .X. PMID: 8697641; PMCID: PMC2200479.

Niu C, Aisa HA. Upregulation of Melanogenesis and Tyrosinase Activity: Potential Agents for Vitiligo.
Molecules. 2017 Aug 4;22(8):1303. doi: 10.3390/molecules22081303. PMID: 28777326; PMCID: PMC6152334.
Bikadi, Z., Hazai, E.Application of the PM6 semi-empirical method to modeling proteins enhances docking accuracy of
AutoDock. J. Cheminf. 1, 15 (2009)

T. A. Halgren. Merck molecular force field. 1. Basis, form, scope, parametrization, and performance of MMFF94. Journal of
Computational Chemistry 17 (5-6), 490-519 (1998)

G. M. Morris, D. S. Goodsell, et al. Automated docking using a Lamarckian genetic algorithm and an empirical binding
free energy function. Journal of Computational Chemistry 19 (14), 1639-1662(1998)

Batiha GE, Alkazmi LM, Wasef LG, Beshbishy AM, Nadwa EH, Rashwan EK. Syzygiumaromaticum
L.(Myrtaceae): Traditional Uses, Bioactive Chemical Constituents, Pharmacological and Toxicological Activities.
Biomolecules. 2020 Jan 30;10(2):202.

BahareSalehi. Piper Species: A Comprehensive Review on Their Phytochemistry, Biological Activities and
Applications. Molecules. 2019 Apr; 24(7): 1364.

Singh N, Rao AS, Nandal A, Kumar S, Yadav SS, Ganaie SA, Narasimhan B. Phytochemical and pharmacological
review of Cinnamomumverum J. Presl-a versatile spice used in food and nutrition. Food Chem. 2021 Feb
15;338:127773.

Dumitrag DA, Bunea A, Vodnar DC, Hanganu D, Pall E, Cenariu M, Gal AF, Andrei S. Phytochemical
Characterization of Taxusbaccata L. Aril with Emphasis on Evaluation of the Antiproliferative and Pro-Apoptotic
Activity of Rhodoxanthin. Antioxidants (Basel). 2022 May 24;11(6):1039.

NeeranjnaMehra.Comparative phytochemical screening of Curcuma angustifolia, Curcuma decipiens and
Curcumalonga by using GC-MS.Journal of Pharmacognosy and Phytochemistry 2019; 8(2): 1227-1234

Rampogu S, Baek A, Gajula RG, et al. Ginger (Zingiberofficinale) phytochemicals-gingerenone-A and shogaol
inhibit SaHPPK: molecular docking, molecular dynamics simulations and in vitro approaches. Ann Clin
Microbiol Antimicrob. 2018;17(1):16.

Ashokkumar K, Murugan M, Dhanya MK, Raj S, Kamaraj D. Phytochemical variations among four distinct
varieties of Indian cardamom Elettariacardamomum (L.) Maton. Nat Prod Res. 2020 Jul;34(13):1919-1922. doi:
10.1080/14786419.2018.1561687.

Singh, A, Lal, U. R., Mukhtar, H. M,, Singh, P. S., Shah, G., &Dhawan, R. K. (2015). Phytochemical profile of
sugarcane and its potential health aspects. Pharmacognosy reviews, 9(17), 45-54. https://doi.org/10.4103/0973-
7847.15634

Table 1: Ligand Properties Of The Compounds Selected For Docking Analysis

Molar weight Molecular H Bond H Bond Rotatable
g/mol Formula Donor Acceptor bonds

Kaempferol 286.239 g/mol C1sH1006 4 6 1
Eugenol 164.2 g/mol C1oH120: 1 2 3
Piperic acid 218.2 g/mol C12H1004 1 4 3
Piperidine 85.15 g/mol CsHuN 1 1 0
Cinnamic acid 148.16 g/mol CoHsO: 1 2 2
Rhodoxanthin 562.8 g/mol CaoHs002 0 2 9
Germacrone 218.33 g/mol CisH220 0 1 0
Oleic Acid 2825 g/mol CisH3z402 1 2 15
Gingerenone-A 356.4 g/mol CaH240s 2 5 9
6-Gingerol 294 .4 g/mol CuH2604 2 4 10
Nerolidol 222.37 g/mol C1sH260 1 1 7
Elemene 204.35 g/mol 0 0 3
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CisHas
Orientin 448.4 g/mol Ca1H20011 8 11 3
Vitexin 432.4 g/mol C21H20010 7 10 3

Table 2: Summary Of The Molecular Docking Studies Of Compounds Against Tyrosinase (1wx3)

Compound Est. Free Energy Est. Inhibition Electrostatic Total Intermolec. Interact. Surface
of Binding Constant, Ki Energy Energy
Kaempferol -4.48 kcal/mol 522,65 Um -0.19 kcal/mol -4.92 kcal/mol 591.617
Eugenol -4.30 kcal/mol 707.25 uM -0.21 kcal/mol -4.72 kcal/mol 473.349
Piperic acid -4.49 kcal/mol 508.15 uM -0.18 kcal/mol -5.37 kcal/mol 522.741
Piperidine -5.41 kcal/mol 108.22 uM -0.85 kcal/mol -5.41 kcal/mol 242.041
Cinnamic acid -3.77 kcal/mol 1.74 mM -0.04 kcal/mol -4.36 kcal/mol 439.44
Rhodoxanthin -4.88 kcal/mol 264.65 uM -0.12 kcal/mol -6.69 kcal/mol 584.579
Germacrone -5.69 kcal/mol 67.33 uM -0.11 kcal/mol -5.69 kcal/mol 560.596
Oleic Acid -3.17 kcal/mol 471 mM -0.13 kcal/mol -3.47 kcal/mol 357.602
Gingerenone-A -8.14 kcal/mol 1.08 uM -0.10 kcal/mol -6.80 kcal/mol 663.595
6-Gingerol -5.96 kcal/mol 42,74 uM -0.25 kcal/mol -7.39 kcal/mol 644.562
Nerolidol -5.63 kcal/mol 74.37 uM -0.06 kcal/mol -7.63 kcal/mol 624.114
Elemene -5.60 kcal/mol 78.62 uM -0.01 kcal/mol -6.76 kcal/mol 552.195
Orientin -7.08 kcal/mol 6.46 uM -0.12 kcal/mol -5.52 kcal/mol 693.544
Vitexin -6.42 kcal/mol 19.74 uM -0.03 kcal/mol -5.82 kcal/mol 739.475
Table 3: Amino Acid Residue Interaction Of Lead Against Tyrosinase (1wx3)
Compounds | Interactions Aminoacid Residues
38 42 182 184 190 191 194 195 206
Kaempferol 4 His | e | 24P GLu | TR | HIS | ASN | HIS | VAL | SER
38 42 190 191 194 195 206 216
Eugenol > s | e [4HS BHIS s | Asn | His | vaL | sEr | His
Piperic acid 3 38 42 188 190 191 194 195 | 206
HIS ILE ASN HIS ASN HIS | VAL | SER
Piperidine 1 60 63 64 216 219 220 223
LEU | HIS | ARG HIS VAL ASP | TRP
Cinnamic 4 38 42 54 HIS 190 191 194 195 206
acid HIS ILE HIS ASN HIS | VAL | SER
. 4 38 67 70 83 184 190 191 194 206 | 216
Rhodoxanthin 4 ARG | HIS 63 HIS LEU PHE ILE TRP | HIS | ASN | HIS | SER | HIS
38 42 182 184 190 191 194 206
Germacrone 4 His | e | 24P GLu | TRP | HIS | ASN | HIS | sER
Oleic Acid ) 42 54 55 59 182 184 190 191
ILE | HIS | ARG PHE GLU TRP HIS | ASN
Gingerenone- 4 38 42 54 HIS 182 184 190 191 194 206
A HIS ILE GLU TRP HIS | ASN | HIS | SER
6-Gingerol 3 42 54 55 182 184 190 191 194 195
ILE | HIS | ARG GLU TRP HIS | ASN | HIS | VAL
. 38 42 55 184 190 191 194
Nerolicol 4 His | 1te | 4P| arc | TRP | HIS | ASN | HIS
38 42 182 184 190 191 194 195 206
Elemene 4 His | e | 24P GLu | TR | HIS | ASN | HIS | VAL | SER
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Orientin 5 42 | 54 | 182 184 190 | 191 | 194 | 195
tentt ILE |HIS| GLU | TRP | HIS | ASN | HIS | VAL
. 38 | 42 59 63 184 | 190 | 191 | 194 | 195 | 206 | 216
Vitexin 4 His | e | ™S pue | His | TRP | HIS | AsN | HIS | VAL | SER | HIs
Figure 1: Tyrosinase(1wx3)
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Figure 2: 2d And 3d Structures of Ligands with Target Protein
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ABSTRACT

Regression testing is one of the most critical activities of software development and maintenance.

Whenever software is modified, a set of test cases are executed, and the comparison of new outputs is
done with the older one to avoid unwanted changes. If the new output and old output matches it implies
that the modifications made in one part of the software never affect the remaining software. It is
impractical to re-execute every test case for a program if changes occur. The problem of regression test
case selection can be solved by prioritizing the test cases [9]. Regression test prioritization techniques
reorder the execution of a test suit to ensure that faults are revealed at the earlier stage of the testing
process. Test case prioritization techniques schedule test cases for execution so that those with higher
priority, according to some criteria are executed earlier than those with lower priority to meet some
performance goal. In this work, efficient optimization techniques based Test Case Priorities model is
formulated to prioritize test cases based on the rate of fault detection and fault impact[10]. The work
proposes, an Improved Glowworm Swarm Optimization (IGSO) based on Glowworm Swarm
Optimization (GSO), which uses a technique of evolutionary computation, a strategy of quantum
behaviour based on the principle of neighbourhood, offspring production and random walk, to achieve
more efficient test case prioritization with reasonable costs. These techniques may treat all faults equally.
With prioritization, the rate of fault detection is improved, thus allowing testers to detect faults earlier in
the system-testing phase. In this work, the results illustrating the effectiveness of algorithm is evaluated
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with the help of APFD metric.The main aim of this work is to determine the effectiveness of prioritized
and non-prioritized test case with the help of APFD[11].

Keywords: Testing , Prioritization , Testcase, Regression Testing , Swarm Optimization, Optimization
Techniques, Glow Worm Optimization.

INTRODUCTION

Software program testing ensures that the created software is error-free and operates as intended. Software testing is
a procedure for determining if the software's output matches the intended output and ensuring that built system is
fault-free. Software is changed to fix a bug, to introduce a new feature in response to new client requests, or to
update some existing features. Changes made to a new version in response to customer requests or to fix a defect
need confirming that all changes made to the new version have not damaged the functionality of the old version. To
accomplish this, RTs (Regression Tests) are utilized[12]. RTs are carried out in many stages of system development,
including Unit, Integration, and System testing, as well as during the maintenance phase. It will take additional time,
money, and resources to retest all of the regression test cases. Owing to time and resource constraints,
comprehensive test suite executions of RTs are not always possible[12]. To reduce RTs executions costs, subsets of
test cases from test suites are used as they can discover bugs. These election of RTs needs to be accurate, as well
while reducing maintenance costs. RTs approaches include TSMs (Test Suit Minimizations), TCSs (Test Case
Selections) and TCPs (Test Case Prioritizations) [16]. The research is based on regression testing's test case selection
approach.

TCSs identify test case subsets from test suites. They choose test cases that are linked to parts which have changed in
software. The difference between TSMs, TCPs and TCSs is that TSMs find jobless or extra test cases which are
removed from test suites for resizing them, whereas TCSs does not remove test cases; instead, they selects test cases
that are associated with modified portions in new versions of software. TCPs approaches reorder test cases to
maximize attributes like total fault exposure and coverage. In TCPs, test cases are prioritized in order to identify
software defects quickly [17]. TCPs approaches perform poorly with respect to APFDs (Average Percentage of Fault
Detections) and time executions, making software testing optimization a serious issue. The focus of previous
researches on RTs has been on optimizing methods. These methods, nevertheless, are known to yield poor results,
since they create solutions that only represent local minima inside search spaces. To decrease the complexity of
RTs, a variety of approaches are typically utilised. Figure 1.4 depicts the key approaches for improving the efficacy of
RTs: test case reduction, test case selection, and test case priority

TCMs (Test Case Minimizations)
These are processes that seek to identify and eliminate redundant test cases from the test suite.

TCSs (Test Case Selections)
These selections deal with the problem of selecting a subset of test cases that will used to test modified parts of the

software

TCPs (Test Case prioritizations)
These prioritizations concern with the identification of perfect ordering of test cases.
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TCPs (TEST CASE PRIORITIZATIONS)

The goal TCPs is to reorder test suites for capturing feasible regressions that occur in software evolutions and work
in sharp contrast to TCSs where test cases are re-run every time changes are made. TCPs are intended to be
performed rarely and to re-use the prioritised ordering for a long time. Rothermel et al. [12] formally describe TCPs
in Definition 1.1. The superset comprising all potential orderings of the original test suite (T) that maximises the
value of a function f yields a prioritised test suite (T'). Ideally, f would be a function that expresses how effective a
given ordering is in detecting regressions. However, until the complete test suite has been performed, it is impossible
to determine whether a change has created a regression. As a result, f is a rough approximation of fault detection; as
a result, finding an appropriate f has been the focus of a lot of test case prioritisation research to date.

Definition 1.1. Test Case Prioritisation

Requirements:

T, a test suite

P T, the set of permutations of T

f, a function that produces a score for a permutation P T

Problem: Find T' € PT such that

(VT)(T € PT) 11)

Considering Definition 1.1, it is important to note that the concept of test case prioritisation is not reliant on a
particular software version, nor is it aware of any modifications to the software.

CLASSIFICATION OF PRIORITIZATION TECHNIQUES

As previously stated, the techniques for prioritising test cases are dependent on a number of criteria.

Coverage Based: Prioritizing of test cases is based on the quantity of source code connected with a programme
practised during testing in coverage-based prioritisation techniques. The term "coverage" in the context of testing
refers to the portion of code that has been included in the testing process, as well as "requirement coverage," "total
requirement coverage,” and "additional requirement coverage." In this strategy, test cases that can test the major
component of code are prioritised first, and so on[9].

Cost effective: Test cases are prioritised using this method depending on the factor of cost. Cost implies cost of
obtaining requirements, the cost of RTs, the cost of running and validating test cases, the cost of supporting a test
case, and the cost of prioritising test cases. As a result, the test cases with the lowest cost might be given higher
priority[12]. The four elements are also given for weighing the importance of the need. These elements are briefly
covered below-

Technical value Measure: This is a factor in which needs are ranked according to their importance. The most
significant criterion is given the highest number (10), while the least important condition is given the lowest number

@.

Project Change Volatility: This component is dependent on how the project requirements of the customer change
during the software development cycle. The absence of user involvement, as well as shifting and inadequate
requirements, are the most major causes for the project's failure[12].

Development Complexity: The complexity of the development phase is determined by development efforts,
development technologies, environmental constraints, and time used or required[12].

Fault Proneness of Requirements: This is a relatively straightforward problem when it comes to establishing the
weight-to-requirement ratio. This factor identifies those needs that may be prone to mistake based on previous data,
such as a customer-reported requirement failure. Every need is given a weight and then prioritised based on this[12].

PRIORITIZATION for RTs
TCPs approaches for RTs are detailed
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= No prioritization: In such instances, no methods are used, and the test suit is used as a control as well as an
untreated test suit.

= Random prioritization: This is an added prioritization control where test cases are sorted randomly within a test
suite.

= Optimal prioritization: This method makes use of discovered flaws so that the results may be used to evaluate
the impact of other prioritising approaches that must be employed.

= Total statement coverage prioritization: This function injects any test cases into the programme and determines
which test cases include covered statements; after that, these test cases may be prioritised based on the reports
they contain and added rules or randomized order in suites when test cases have similar count of statements[10].

Additional statement coverage prioritization: test cases that offer maximum statement coverage are selected in this
technique and coverage information changed for other test cases to discover covered statements. This is iterated
until at least one test case verifies claims are correct.

= Total branch coverage prioritization: This strategy is equivalent to statement coverage priority; it just uses test
coverage assessed in the form of programme branches, as would be the case with statements using another
method.

= Additional branch coverage prioritization: The main difference between this technique and extra statement
coverage priority is that it uses test coverage evaluated in terms of programme branches rather than simply
statements.

= Total fault-exposing potential prioritization: This is an added method to statement and branch coverage adds
context, which means that regardless of whether a statement or branch can be accessed by certain test cases or
not, if context is not provided, certain defects are more easily noticed than others. The fault-exposing potential of
a test case is called after the fact that some test cases can disclose defects with less effort than others.

= Additional fault-exposing potential prioritization: Extensions in complete fault-exposing potential prioritisation
have been produced as a result of the increases in total coverage and branch coverage prioritisation, and as a
result of this technique, we extend total FEP to generate extra FEP prioritisation[16].

EVALUATION MEASURES FOR TCPs

Assuming TCPs maximize detection of faults using test suites at an earlier stage, any proposed solution should
forewarn defects early. APFDs metric for fault detection was established by Rothermel et al. [12], which are AOCs
(Area Under the Curve) and quantify identification of faults detected at each test suite execution point. Though it is
not possible to locate production issues without running complete test suites, empirical assessments provided by
studies show it is an achievable target. APFDs can be explained mathematically using Equation 1.2 [12],

TF; 1

APFD=1-2=Fi 1 1.2)

nxm 2n
Where, m —faults count, n - test case count, and TF; - test case’s index in the current suite

Because final problems are not identified until the very last test case is performed in the original ordering , the APFD
score is low. However, in the faults are detected significantly faster, with the first two tests detecting all ten
problems, and the first test discovering seven errors in particular, resulting in a substantially higher APFD. This
principle is used to assess the success of a variety of test case prioritisation approaches.

SWARM BASED OPTIMIZATION

The collective behaviour of decentralised, self-organized systems, whether natural or artificial, is referred to as
swarm intelligence. Swarm intelligence is based on the concept of a "population” of local interactions with the
environment that produces a global system. The term "swarm intelligence" was originally used to describe emergent
collective behaviour in robotic systems in 1989. This novel approach to collective behaviour is now being used in a
variety of fields, including biology, social structure, engineering, artificial intelligence, visualisation, and
architecture. Furthermore, a group of individuals, such as pedestrians [11], can display swarm behaviour.
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Steven Johnson talked in his book "Emergence" about developing a "form" of life to explained how ant’s swarm logic
can illustrate human ways of life. Swarm intelligence investigates the role of agency in generative design processes.
Large populations of self-organized components can be turned into intelligence by processing or digital parametric
algorithms. This concept can be used to investigate tectonic hierarchies. The application of swarm concepts to
architectural research spans visualisations, multi-agent system’s self-organizations, design architectures urbanization
etc.

Though the word swarming implies insects, it can also be applied to any animal exhibiting similar behaviour.
Similarly, flocking implies swarm behaviour of birds, herding is quadrupeds swarm behaviour and
shoaling/schooling refers to swarm behaviour in fishes. These are depicted in Figures 1,2 and 3.

Figure 4 shows how mathematical models were used in the early studies of swarm behaviour to mimic and explain
the behaviour. The simplest mathematical models of animal swarms usually describe individual creatures as
following three rules:

1. Separation: Follow your neighbours in the same direction.
2. Alignment: Keep your distance from your neighbours.
3. Cohesion: Make sure you don't collide with your neighbours

NEED FOR OPTIMIZATION OF TEST CASES

Due to time and resource restrictions, rerunning all previous test cases is typically expensive, if not impossible. As a
result, test cases must be optimised to increase coverage and avoid redundancy while using the least amount of time
and resources possible. Not only will an optimised test case aid in providing a baseline assessment of the current
version, but some of the tests will also be reused in the future release or version of the programme. Testers will be
able to swiftly re-verify modifications and respond to new function requirements thanks to this streamlined test case.

SWARM BASED OPTIMIZATION TECHNIQUES FOR TCPs

Sls are adaptive strategies using collective intelligence to mimic individual behaviour without centralized controls. Si
based approaches are simple and self-organizing evolutions which have been applied for optimization, searches,
DNA research, computational improvements, heating system planning etc. Though Sis follow the collective
behaviour of birds in searches, animals and fishes, two dominant sub-areas of Sls are ACOs inspired by ant’s
pheromone trails and PSOs based on flocking of birds [5].

In recent years, optimizations have been effectively applied in generation of test cases and TCPs. In spite of the
application of multitude of approaches and techniques results have not been satisfactory mainly due to issues like
data complexity, dynamic data, high convergence times which occur frequently in traditional technique
optimizations. Hence, this research work focuses is aimed at finding appropriate optimizations of TCPs which can
provide optimality of results obtained. This work uses Sls for prioritization of test cases as many Sl based approaches
have produced significant results in terms of accuracy, convergence, reduction of execution times etc.,, The SI
approach chosen for this is a recently introduced, yet efficient GSOs, Hybrid CSOs and Hybrid fuzzy BAs for giving
optimality in TCPs results.

PROBLEM IDENTIFICATION

The previous research works have proposed the usage of FA (Firefly Algorithm) for selecting optimal test cases. FAs
are used to improve ordering of test cases. They use a fitness function created based on similar distance for
modelling. The benefits of such deterministic algorithms are that they are generally efficient for certain applications
and only require a limited number of repetitions. Nevertheless, since they are local search methods, one of their
primary drawbacks is the high likelihood of being caught in local optima.
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It is important to investigate possible improvements to this specific swarm intelligence method, with an emphasis on
coverage efficiency; Firefly is nota high-convergence algorithm.
Firefly's disadvantage is that it's difficult to find the best solution in a reasonable amount of time.

LITERATURE REVIEW

e Change-aware IRs (Information Retrievals) for TCPs (Test Case Prioritizations) was proposed by Peng et al [28]
where original approaches were examined. The study utilized both cost-aware and cost-unaware metrics using
voluminous real-world software evolution datasets with genuine failure entries. The study created and tested
hybrid approaches that combined IRs, test failure frequencies and historical test execution times.

e Using historical records, Huang et al [18] presented a method of cost-cognizant test case prioritizations.
The study gathered data from most recent RTs and suggested GAs (Genetic Algorithms)for identifying the most
successful order.

e System level TCPs were proposed by Krishnamoorthi et al. [10]. Their proposal was based on SRSs (Software
Requirement Specifications)for enhanced user satisfactions and cost-effective high-quality software with reduced
fault detections.

e The variables used in the study to prioritize system test cases were: Customer priority; implementation
difficulties; changes in requirements; completeness; fault effects and traceability. Their prioritizations were tested
on 3 sets of student and 2 sets of industrial projects where results demonstrated their proposed prioritisation
technique could increase severe defect’s identification rates.

e Do et al [31] enhanced rates of fault identifications in their proposed TCPs. The proposed schema when
compared to mutation faults indicated that prioritization’s success was dependent on evaluation of faults. The
study also revealed how efficacies vary based on test suite features and issues. Their comparison of results with
hand-seeded defect assessments indicated that there was scope for researchers to investigate testing approaches
in general and TCPs.

e Srivastava et al. [32] proposed a novel TCPs that estimated the average of defects discovered in a minute. The
study presented their algorithm's efficacy measured using APFD measure. The main aim of this study was to use
APFD to assess the efficacy of non-prioritized and prioritised test cases.

e Luo et al. [33] tested static TCPs and compared them with dynamic TCP approaches of test-cases at the method
and class levels. The study evaluated approaches in terms of efficacy, efficiency, and fault similarities. Their test
on thirty real-world Java applications totally to 431 KLoC. At the class level, their proposed call-graph-based
methodology outperformed other static techniques, but at the method level, topic model-based methodology
outperformed other static techniques.

Review on Test Case Prioritization using Optimization Algorithms

e Kaur et al. [46] proposed GAs to prioritize RTs based on total code coverage. The scheme used GAs to automate
TCPs. The study used APCC(An Average Percentage of Code Covered ) measure in evaluations where their
results displayed the effectiveness of their proposed algorithms.

e Goldberg's idea was used by Srinivas et al [47] to sort GAs. In addition, the study used specific technique to
identify multiple Pareto-optimal locations concurrently. The results achieved by Schaffer and colleagues on three
multi-objective issues showed that the suggested technique could also be expanded into higher dimensional and
more challenging problems. The study also presented multiple recommendations for algorithmic expansion.

e GAs were modified by Konsaard et al [18] in their study where their approach based test on complete codes. The
study compared its performances to with five other approaches in terms of execution times and average
percentage.
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Test Case Prioritization Using Improved Glow Worm Swarm Optimization For Software Testing

Current business environments places successes based on the factor of time [15]. Quality is significant for the success
of a project where it is increased while costs are reduced with better performances of models. Software testing
process is arduous and expensive where studies reveal that almost half development cost is spent towards testing
during creation of software [16]. Companies frequently encounter time and budget constraints, limiting their ability
to properly execute testing initiatives. Hence, software engineering teams are frequently forced to terminate their
testing efforts abruptly and deliver systems with degraded software quality.

The effectiveness of the proposed algorithm is displayed as results where APFDs (Average Percentage of Defects
Detections) metrics are used in evaluations. The main aim of this work is to determine the effectiveness of prioritized
and non-prioritized test case using APFDs values.

PROPOSED METHODOLOGY

This work proposes IGSO based on GSOs which are evolutionary computational techniques. based on GSOs which
use evolutionary computations. GSOs quantum behaviours based on offspring productions, neighbourhood
principles and random walks. These strategies help in achieving more efficient TCPs with reasonable or reduced
costs. Most techniques treat all faults equally, but prioritizations help in improving fault detection rates. This early
detections allow testers to identify faults earlier and thus work on them in a system’s testing phase. This research
work illustrates the effectiveness of the proposed algorithm using APFD metrics. The main objective of this research
work is to determine the effectiveness of prioritized and non-prioritized test cases using APFDs. The figure 5. shows
the overall process of the proposed methodology.

GSO

GSOs are novel swarm intelligence algorithms used for optimizations. They mimic glowworms’s flashing activities.
Glowworms carry an amount luciferin (luminescence) with them. GSOs decide on the luciferinvalue using a
function that locates the current position of the glowworm. These worms move towards brighter neighbors based on
local domains and a neighbor which has a higher luciferin value is selected using a probabilistic mechanism. GSOs
have been applied for many complex optimization issues. Standard GSOs follow the steps detailed below:

Step 1. Defining key GSO parameters or parameters that affect GSO algorithm’s performance namely [J, [J, [J, [Jo,
and(] .

Step 2: Setup initial values of glowworms by randomized distributions within a search space using a fitnessfunction
and have equal values of sensor range and luciferin value. Set current iteration count= 1.

Step 3: This phase is the update phase where luciferin values are computed by a function based on the current
position of a glowworm. As its position changes corresponding luciferin values are updated in each iteration of the
algorithm. These positional updates are based on Equation (3.1) given below:

LE+1)=@01-p); (B1)

Where [;([7) - luciferin value of glowworm( at time step [, [I- luciferin decay constant where (0 <(I< 1), [I- luciferin
improvement constant, and J;((1) — computed function’s value.

Step 4: Glowworms get attracted to brighter one and start moving. The worms move based on a local-decision
domain variable. This variable is bound by a radial sensor range [ /(.

In their movements, the search is on for a brighter neighbor where a probabilistic method is used and they move
towards the brighter worms. For any glowworm(J, the probability of movement towards neighbours can be depicted
as Equation (3.2)

P © = ZkENi(t)(ll [r(®)-1:(6)) (32)

where OOOO(D)FO, DO(0) ={0: 00,0(0) <00 0(0) DO e0(0) <e0(0)} - glowworm(l’s neighbours set, [1001(1)
— local domain decision variable, and [1(],[1(1J) - Euclidean distance of glowworm(ifrom [J at time [1.The movements
of glowworms can be represented as Equation (3.3)
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x-(t)—xi(t)
xi(t+1) =x(t)+s (llxj(t)T(t)ll) 33)

Where ([1) —glowworm(]’s location at time step [1,- step size, and || [J II - norm Euclidean operator.

Step 5: GSOs in this step update (1) values which change dynamically and peaks counts is obtained. Adaptive
updates occur in GSOs based on ([1) range values for glowworms, the rule is stated as Equation (3.4)

ri(t +1) = min {ry, max{0,ri(t) + fn. — IN(OD}}  (3.4)

Where, - constant parameter and [1(J- threshold parameter used for controlling neighbour counts.

IGSO

This research offers an improvement for GSOs in proposing IGSO. GSOs are based on the principles of evolutionary
computations, quantum transitions, offspring generations, and random walks. The proposed methodology builds on
fundamental GSO concepts of neighbourhoods.

All offspring and parent Glowworms have their strengths compared after offspring generations, and poor
glowworms get eliminated to maintain consistency in population counts. IGSO offspring productions are depicted in
Equation (3.5) while Equation (3.6) depicts chosen/eliminated offspring’s

xlk(t) = xi(t) + Toff x (2 x rand( ) - 1),]( ENI1L k< Norf (35)

x;(t) = min (exec (xi"(t))) ,ifmin (exec (x{‘(t))) < execxf(t) (3.6)

In the above equations, roit — denotes the radius of the derivation domain, noi— elite glowworm’s produced offspring
counts. xf - ithglowworm’skth offspring and x;(t)- generation t's location of ithglowworm. rand() function generates
real numbers in a consistent randomized manner. Equation (3.6) uses the function exec(). In real life, the derivation
domain depicts a Glowworm's individual search area. When the offspring densities are higher, best children are
checked in the direction of gradient vectors.

x(t+1)=x(t+1)+5 (2 rand( )—-1) (3.7)

Where, xi—~Glowworm population’s ith non-elite element with j as the best neighbour, t -iteration count, and rand() -
uniformly generates random numbers between0 and 1. The goal of this method is to eliminate unnecessary
computations where the idea of neighbourhood is a crucial element. IGSO employs the aforementioned offspring
productions while following random walks to escape from local optima.

Random walks

o Elite glowworms may or may not be the local optimum, according to its definition (a glowworm with no
nearby neighbours). Random walks are based on a few conditions detailed below

. (1) If the local optimum is not found, offspring production and evolutionary computing can identify the
direction of the local optimum and move into it.

o (2) A random walk will be required to move out of the local optima if it is a local optimum, which indicates

that all of the children did worse than their parent as depicted in Equation (3.8):
. x;(t) = boundary x rand( ),if <(exec (xfe“(t)) - execxi(t)) > 0,01) Al # globaly,s;  (3.8)

. where boundary implies solution space’s boundary, rand() generates random values in the interval [0,1],
exec() is a proposed function from Equation (3.8). x?*‘stands for the best offspringofx.. Because the value of
the derivation domain cannot be zero, 0.01 is used as a control; otherwise, there may be a tiny mistake while
migrating from the local optima. Since, present global best values can keep convergence curves steady, they
cannot be altered. Assuming that the solution space is divided into multiple regions, each with a local
optimum value, Area G can be the base for global optima. The IGSO algorithm's pseudocodes are displayed
as Algorithm 3.1

Algorithm 3.1- Task assignments using the proposed TCO-IGSO Approach
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Input: Random task
Output: Priority based tasks
Initialize dimensions count m
Initialize glowworms count n
Let x;(t)be glowworm i’s location at time t
Create initial population of glowwormsx;(i = 1,2,....,n)
fori=1tondo [;(0) =,
Té(O) =10,
set maximum iteration number = iter_max
sett=1
While(t<iter_max)do
{
s(t)=3-(3-0.001)*(t/iter_max)™
foreachglowwarm i do
Lt +1)=Q-p);@®) +y)(t+1)
for each glowwarm i do
{
N;(®) = {j:d; ;) < ra(©); i (t) < ;)

U i@ -uw)
ZkENi(t)(ll |k(t) - li(t))

) M)

ri(t +1) = Rs = 255;

for each glowwarmj € N;(t)do

P;(t) =

j = select_glowwarm(p)

for k=1 tom do
14 (t + 1) = min {r;, max{0, 4 (t) + B (n, — IN;(D)])}
x{‘(t) = x,-(t)+ Tofr X (2 x rand( ) - 1),k EN,1<k< Norr

x;(t) =min (exec (x{‘(t))) ifmin (exec (x{‘(t))) execxf(t)
xi(t+1) =x;(t+1)+5 (2 rand( )-1)

x;(t) = boundary x rand( ), if <(exec (Xf’e“(t)) execx; (t)) 0.0l) Al # globalpes;

end
}
t—t+1,

}

The above mentioned algorithm clearly discusses the Task assignments of the proposed TCO-IGSO Approach.

RESULTS AND DISCUSSION

This research work’s proposed TCP-IGSO approach was implemented in MATIab. A bank’s application system was
used for RTs whose results are displayed as figures and graphs wherever necessary. Test cases were created for the
banking application to ensure that they worked properly. When a user inputs information, certain constraints are
placed, and data has to be saved in the database for banking applications to function properly. When the criteria for
the specified procedures were not met, the proposed system generated a sufficient number of test cases for each
incorrect detail supplied by the user.

The APFD measure is used to assess the success of the suggested prioritization approach, and its results are
benchmarked with randomly ordered executions. This work’s test suite includes 5 test cases and 5 faults which were
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created specifically for the banking application. The RTs test suite T’s default ordering is T1, T2, T3, T4, and T5, while
the order F1, F2, F3, F4, and F5 is of failure counts in RTs. Table 1 displays the outcomes of the test cases.

APFD Metric

The metric of APFD was used to evaluate the proposed TCP-IGSOstrategies. Assuming test Suite T has n test cases
and F isa collection containing m faults as disclosed by T. TFibe is the first test case index in T that discloses fault i.
The APFD value for ordering T' is depicted as Equation

APFD =1-—

TF1+TF2+ ~'.+TFm+ 1)
nm (Zn

The average number of defects identified in a test suite was measured using APFD metric with values ranging from 0
to 100. The AUCs (Area Under the Curve) was plotted against the proportion of test cases run to discover error
percentages.

APCC metric

Code coverage testing has been evaluated using APCC (Average Percentage of Condition Coverage) where the
metric evaluates average of test suites to be against average condition’s that need to be covered. APCC can be
computed using Equation .

_IRTC 1

APCC =1
nm 2n

Where, T - test suite, n - test cases count, m — branches count and TCi - first test case of T covering ith branch.
The table 2.tabulate the APFD (%) comparison between the proposed and existing methods.

In the below Figure 4.4, APFD metric utilised in this study for recommended test sequences {T3, T1, T5, T4, and T2}
are compared for both prioritised and non-prioritized test suites. From the test cases it is identified that the proposed
TCP-IGSO based techniques predict the testing sequences effectively.

As in GSOs, worms cover fixed steps which is large, in this work worm take a larger jump (=step-size). Hence,
improved worms move very fast missing optimum solutions during updates. The worms oscillate when distances
between them and their best neighbor is lesser than actual values, but with decreasing step-sizes, convergence rates
start slowing down resulting in a complexity of deciding appropriate step-sizes. This issue is overcome in this work
by varying the worm'’s step-size in each iteration. Further, this work’s proposed quantum strategy accelerates speed
of convergence early in searches and thus improving accuracies of later searches. The step-size function showed in
Figure 4.5. Figure 4.6 illustrates 5 different TCPs values with No Order, Reverse Order and Random Order, optimum
order and Proposed IGSO order as control groups. Comparative code coverage performances are evaluated using
APCC values where IGSO order covers 98% of the code.Test case 5 found a greater number of defects when
compared to others as illustrated in Figure 4.7. In this study for recommended test sequences {T3, T1, T5, T4, and T2}
are compared for both prioritised and non-prioritized test suites.The proposed scheme when compared with
random execution of test sequences, prioritised test suites identified greater number of defects as illustrated .

The table 3.tabulates the performance of the TCP-IGSQis significant in terms of the percentage of defects detected
under varied percentage of test cases executed.

t+1
Xi

Figure 4.4 — Comparative results of faults identified
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It is evident from Figure 4.4 that TCP-IGSO value is higher for prioritized test cases as it reveals more defects. Thus,
TCPs provide better fault detections than non-prioritized test cases. Moreover, TCPs approaches minimize
processing time of model their prioritization of only important test cases.

This research work has proposed and implemented IGSO based on GSOs which use evolutionary computations, a
quantum behaviour strategy formed from neighbourhood principles, offspring productions and random walks, to
achieve greater efficiency in TCPs with minimized costs. The proposed algorithm is evaluated with APFD
percentages for completed test cases against detected defects. It's critical to adhere to the percentage of executed test
cases with early fault detection since RTs don't always finish with all test cases executions. The results of this study
show that suggested methods can improve executions in situations where TCPs are required. The results also
demonstrate that the suggested method is far superior to the random strategy in terms of early defect identifications.
The graphical depiction of these results is located at the bottom of the page which were also confirmed using
conventional APFD metric.

Future Scope of the work

As a result, the prioritized test cases approach resulted in greater fault detection than non-prioritized test cases. The
proposed BITCPE approach attained 93% APFD where as the other approaches such as HCSA-DFACO, TCP-IGSO,
TCP-GA and TCP attained APFD results of 89%, 84%, 78% and 74% respectively.Particularly, considering 90
percentage of test cases execution, the percentage of defects detected by the proposed BIT-CPE is observed to be 97%
where as the other proposed approaches such as HCSA-DFACO and TCP-IGSO attained 94% and 90% respectively.
Similarly, the existing approaches such as TCP and TCP-GA attained 74% and 87% defects detection respectively. By
prioritizing the most essential test cases, further test case prioritization approaches will minimise the model's
processing time.
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Table 1 - . Fault Detected in Test Suites of the Banking Application

Testeases! Faults T1 T2 T3 T4 T5
Fl X
12 X X X

F3 =

F4 X X

E5 X X X X
No.of faults 1 2 3 3 2

Table 2. Comparison table for APFD (%)

Metrics APFD (%)
TCP 74
TCP-GA 78
TCP-IGSO 84

Table 3. Comparison table for percentage of test case execution Vs Percentage of defects detection

No.of testcases | TCP | TCP-GA | TCP-IGSO
10 61 62 68
30 68 74 79
50 74 76 84
70 79 81 88
90 81 84 91
Regression erroms
T R.egrtssl_ux:ll Il'c!tmg
| Activitics
F N = N .,-’L\-. '/?I‘I
- P@ngﬁsﬁw ofrmel ] e e
-_ - T W
1 | Test Selection Test Minimuzaiion Test Prinritization
Figure 1 Maintenance Process Model [17] Figure 2: Various activities that are carried out
during RTs
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ABSTRACT

Cervical Pathology is one of the most common debilitating conditions which can be caused by a number
of reasons. It causes the compression of nerve roots which may result in changes of neurological
functions in the upper limb like numbness, muscle weakness and loss of fine movements of the upper
limbs. Hand eye coordination is the capacity to use motor and visual inputs to produce a coordinated
movement. This study helps to understand the influence of Cervical Conditions on the Hand eye
Coordination. Aim of this study is to find out the relationship between the cervical conditions and its
influence on hand eye coordination. This study was conducted at the Out Patient Department of UCA
College of Physiotherapy. 93 participants were selected from the 120 participants enrolled. All the
participants were included based on predetermined selection criteria. Every individual’s neck disability
was measured using neck disability index (NDI), hand function and hand to eye coordination skills using
balloon tossing task (BTT) and wall ball bounce task (WBB). Every participant was given three chances
and the mean value is taken for analysis. The mean score for the NDI was 42.70 with SD of 3.94, BTT was
15.79 and SD was 4.53 and for WBB the mean score was 14.73 and the SD was 3.28. The spearman’s
correlation showed that there was a perfect negative correlation between the NDI and BTT with a R value
of -0.995 and p value of <0.001. The analysis of NDI and WBB also showed similar results with R value of
-0.831 and p <0.001. The purpose of the study is to identify the relationship between the cervical
conditions and its influence on hand eye coordination. This study also identifies that there is slowness in
the hand eye coordination and reactions when compared with the normal individuals. This study
concludes that the Neck disability negatively influences hand Eye Coordination. The major clinical
inference from this study is that, therapist should consider assessing and treating hand eye coordination
in patients with Neck disorder.

Keywords: Balloon Tossing Task, Cervical Conditions, Hand eye coordination, Neck Disability Index,
Wall ball Bounce test.
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INTRODUCTION

Prolonged repetitive work with high frequencies in the wrist and hand may lead to pain and impairment of the
functions in hand. There may be weakness found in the hand due to repetitive activities [1]. Many researches showed
that hand function was influenced by variety of factors including age, sex, body weight, occupation, leisure activities,
muscle strength, nutritional status, upper body positioning, body posture and positioning in the space [2]. Cervical
pathology is one of the most common musculoskeletal problems to every individual at some point of their lives [3]. It
is considered as chronic if it is more than 3 months of duration. The life time prevalence of neck pain is about 34.4—
54% on general population [4]. Around this population of neck pain about 5% are reported to have neck disability [5].
Cervical pathology occurs in normal population is because of various reasons, long work hours, awkward postures,
improper sleeping patterns, faulty use of neck, use of laptop and long use of smart phones [6]. Cervical pathology
includes variety of conditions which commonly encountered like cervical spondylosis, intervertebral disc prolapse,
trapezius spasm, trigger point, forward head posture, postural neck pain and so on [7].

Neck pain causes symptoms and problems radiating into the upper limb. There was an extensive relationship
between the neck pain intensity and the disability which leads to difficulty in management. The disability and the
mechanisms of neck pain are clearly not well understood. Disability in particular has been examined from a variety of
perspectives which includes several structural, psychological and social determines [8, 9]. Studies pertaining to the
neck pain and its role on the upper limb functions are all much limited. However, it is not known to what extent, neck
pain patients’ experiences problems in the upper limb also. Mechanical loading around the neck, cause stress on the
articular and ligamentous structures around the neck, which result in increase of mechanical loading of the upper
limb [10]. Prolonged loading cause pain in the upper limb and difficulties in performing upper limb activities which
may inhibit usage of the upper limbs and result in disability in the upper limbs [11].

Literatures reported that body positions and upper limb positions can influence the measurement of hand grip
strength[12]. Researchers reported an influence of head-neck position on motor unit activity in infants, healthy
adults, and neurologically impaired persons [13]. However few studies have investigated the influence of head-neck
position on the hand grip, it was also noted that highest hand grip seen when the patient head-neck rotation to left
side and similarly the grip is more in rotation than in neutral head position [14,15]. The purpose of this study was
therefore to investigate the relationships between cervical pathology and the hand and eye coordination, in addition
to that it also investigated the relationship between pain intensity, duration and age category.

MATERIALS AND METHODOLOGY

Ethical clearance was obtained for the study from the Institutional Ethics Committee of Saveetha Institute of Medical
and Technical Sciences, Chennai (vide Certificate N0.003/04/2018/IEC/SMCH dated 12/04/2018). A clear explanation
to the participants about the study was given prior to the beginning of the study. A total of 120 participants were
initially enrolled for the study, after screening their selection criteria about 93 participants were included in the study.
All the participants were included based on predetermined selection criteria which includes, participants with
chronic neck pain with or without radiating symptoms to either one or both the upper limb, participants with neck
pain due to spondylitis, cervical nerve root compression, postural neck pain or forward head posture or straightened
cervical spine, age group of 25—45 years were included and both genders were included (45 male and 48 female).
Participants with preexisting congenital neck problems; myotomal symptoms with severe upper limb muscle
weakness, history of trauma were excluded from the study. A consecutive sampling was adopted for the study and
patients were assessed on pre fixed appointment in the outpatient department. Every individual’s neck disability was
measured using neck disability index (NDI), hand function and hand to eye coordination skills using balloon tossing
task and wall ball bounce task. Every participant was given three chances and the mean value is taken for analysis.
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Statistical analysis

The statistical analysis for the study was performed using the SPSS software version 25. The mean and standard
deviation were taken or the correlation analysis. The significance level was fixed at 0.05 and a confidence interval was
determined as 95%. As the data involved a set of ratio scales and an ordinal scaleanon-parametric test was
considered. Correlation analysis was performed between the disability scores and pain scores with hand eye
coordination scores using spearman’s correlation test.

RESULTS

A total of 93 subjects accounted for the study results and their demographic data are presented in the table 1. The
demographic data shows that there was a marginal difference in the sex distribution and the majority of the
participants were Para medical staffs and office workers. Majority of the participants had a work history of 7-11 years
which coincides with the average age of the participants. The mean score for the NDI was 42.70 with SD of 3.94, BTT
was 15.79 and SD was 4.53 and for WBBthe mean score was 14.73 and the SD was 3.28.The spearman’s correlation
showed that there was a perfect negative correlation between the NDI and BTT with a R value of -0.995 and p value
0f<0.001. The analysis of NDI and WBB also showed similar results with R value of -0.831 and p <0.001.The results of
the correlation are displayed in table 2 and 3 and the distribution of scores are presented in figure 1 and 2.

DISCUSSION

The purpose of the study is to identify the relationship between the cervical conditions and its influence on hand eye
coordination. Neck pain is more prevalent in office workers due to increase use of computers and long hours of usage
[16]. Most of the office workers (about 50%) reported to have a strong relationship between the work and the neck
pain, while 14% of the population experience limited activity due to neck pain [17]. Chronic neck pain individuals
have been reported to have various sensory deficits. Altered pain sensitivity may affect physical activity levels in
chronic neck pain population, however the relationship doesn’t not examine well in literatures [18]. Studies have
identified that there is a marked relationship between neck pain and hand grip [19]. There has been hypothesised
that hand function deficits in cervical conditions are due to compromises in the myoneural conductions and tissue
blood flow and oxygenation [20]. There is an alteration in the nervous systems to activate the hand muscles [21]. It
was also found that the neck pain may lead to deficit in the quality of sensory information that generates motor
output [19].

This study also identifies that there is slowness in the hand eye coordination and reactions when compared with the
normal individuals. This result was supported by study done by Sittikraipong et al., 2020 [22], study concludes that
individuals with neck pain has slower hand and foot reactions and response time as well as impairment in hand-eye
coordination which suggest it as a sensorimotor deficit [22]. Sensory receptors around the neck as affected by various
changes in the neck muscles and the neck pathologies. Pain alters the muscle spindle activity and this result in
impairment of neck function. There is an alteration of the cervical afferent input by changing proprioception, joint
mechanics and sensitivity of the muscle spindles [23]. Studies also found that the degenerative changes in the cervical
spine, plays a major role on motor, sensory, and autonomic neurons in a hyperexcitable state, it also increases blood
vessel tone and render connective tissues and more susceptible to injury [24].

Limitations of this Study

All participants are not having similar conditions; this study uses variety of cervical conditions, the study design in
which participants have their own control, sample size of the study also less. Further studies should use the single
cervical condition and evaluate the hand-eye coordination using various other tools.
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CONCLUSION

This study concludes that the Neck disability negatively influences hand Eye Coordination. The major clinical
inference from this study is that, therapist should consider assessing and treating hand eye coordination in patients
with Neck disorder.
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Table 1 - Demographic data of the participants.

SN Characteristics Mean S.D
1 Age 34.09 5.95
2 Gender No.

Male 45
Female 48

2 Occupation
Doctor 7
Paramedical 30
Office work 26
IT 14
Banker 2
Business 4
Mechanic 6
House keeping 2
Teacher 2

8 Years of Work

2--6 yrs 8
7-11yrs 55
11-15yrs 11
>16yrs 19

4 Conditions
Cs 33
IVDP 09
Postural neck pain 12
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Neck Strain 08
Trapezius spasm 15
Combination 6

CS - cervical spondylosis, IVDP- intervertebral disc prolapse

Table 2 — Spearman’s correlation analysis
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Correlations

NDI BTT
Correlation Coefficient 1.000 -.995™

NDI/BTT Sig. (2-tailed) . .000

Spearman's rho N 93 9
Correlation Coefficient 1.000 -.831™

NDI/WBB Sig. (2-tailed) . .000

N 93 93

**. Correlation is significant at the 0.01 level (2-tailed).
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Figure 1 — Correlation between NDI and BTT

Figure 2 — Correlation between NDI and WBB
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ABSTRACT

In automatic traffic monitoring system, it is very essential to maintain the quality of the video. But in real
time, due to poor weather, light luminous and quality of the web camera, the presence of noise is
unavoidable and this might affect the entire process while performing moving object detection in videos.
Though there are many existing noise removal techniques are available, due to the uncertainty and vague
information of the moving objects, the process of denoising is still a challenging task. Hence, in this paper
a novel fuzzy weighted adaptive noise filter technique is developed to handle the vague noisy pixels
with low complexity. The proposed model converts all the crisp pixel values into fuzzy values using
degree of membership and determines the noisy pixel alone instead of processing entire frame in a video.
This avoids the computation complexity by utilizing the neighbouring noise free pixels nearer to the
location of noise pixels. Depending on noisy pixels’ location, the number of neighborhood pixels used for
denoising differs. The size of the neighbouring pixels is enlarged adaptively and by using the median
weight operator, the balancing of pixel intensity is achieved. The simulation results proved that when
compared with other existing noise filtering techniques, the proposed model Fuzzy weighted adaptive
noise filter produced high peak to signal noise ration with least mean square error in video denoising.

Keywords: Video processing, Noise pixel, denoising, fuzzy weighted adaptive filter, membership,
vagueness, inconsistency.
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INTRODUCTION

Itis a difficult challenge to monitor and track objects and individuals while stepping up communal and private video
surveillance systems [1]. This has led to an increase of interest in monitoring moving objects using efficient
techniques. In tracking moving objects, noise is infact frequently disregarded. Although there are many reasons why
visuals might be noisy, it always has a detrimental impact on performance [2]. Image noise is a result of image
acquisition errors, characterized by irregularities in the color output generated by the scanning devices, cameras, or
image detectors. Noise in images is frequently viewed as an unintended result. Actual images are created with
misleading intensities due to these noises. Thereare instances for few noisesto occur[3].Video denoising is the process
of removing noise from videos, and it involves reducing imagine noise within as well as across individual frames.
Applications like traffic control, medical imaging, and TV broadcasting employ video sequence noise reduction
extensively [4]. A video recovery technique called denoising tries to salvage information from a corrupted frame.
Depending on the video and its types, various denoising approaches make a variety of assumptions.

Related Work

A hybrid noise removal model designed [5] which works in two stages, detection of noise and removing it. The
authors used classification model known as support vector neural network which maps binary values. To discover
the weight, genetic algorithms is deployed to denoise impulsive noise. A switching median filter constructed [6] uses
soft threshold, trimming process using fuzzy logic to conduct denoising process. The maximum window size based
soft computation is used and it is used for lung CT images noise environment. M. C. Sheeba et al [7] conducted a
detailed survey on video preprocessing using denoising which is the primary task to improve the quality of video.
They conducted comparative analysis of various noise types on the images and analysis removal of noise using
variety of noise filter types and their performance.

Hongyi Zheng et al [8] introduced a dictionary learning based on deep convolutional model to perform denoising.
The image denoising issue is used to validate the efficacy of this approach. The denoising performance is shown in
terms of both visual quality and quantitative measurements. It can replicate subtle visual structures and textures in
particular, which are difficult for many denoising DNNs to recover. Syed Waqgas Zamir et al [9] designed an
architecture based on synergistic model which understands the functionality of restoration for the noisy pixels. The
algorithm fine grains the entire recovery process step by step, like feature extraction, understanding correlation
among pixels, to maintain their originality during restoration function. Gregory Vaksman et al [10] used a regular
convolutional design to provide an innovative approach for utilizing similarities in the framework of video
denoising. This work explores the idea of patch-craft frames per second, which are made with matched tiles and
resemble real frames in appearance. The system combines patch-crafted frames to video sequences and passes the
resulting data to a CNN.

Background Study

There are different types of noises occurred in videos depending on various situation like poor lighting, quality of
the camera, scanning devices etc. The most common noises which affects the quality of the videos are Salt and
pepper noise, Gaussian noise, Periodic noise and Quantizationnoise.

a) Gaussian Noise: It occurs when there is a random fluctuation in the signals and present in dark areas of
videos. Depending on the noise, the probability of density has a specific value and when distributed based on the
gaussian principle, then the gaussian noise occurs [11]. A relatively small percentage of all pixels’ original value will
be changed in the event of Gaussian noise.

b) Impulse / Salt and Pepper Noise: The color and intensity of the pixels in the video frame differ greatly from
those of the pixels around them. Salt and pepper deterioration, which often affects only a tiny portion of the frame’s
pixels, but it causes sharp and abrupt disturbances in the visual signal. The Salt and Pepper Noise may be referred to
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as the appearance of black and white dots when the image is seen. Vacant pixels, bit errors while transmission, and
faults in the analog-to-digital converter can all result in this kind of noise.

C) Periodic Noise: This kind of noise is generated as a continuous pattern on the video frame, and it is also one
of the toughest one which affects the quality of frames because of electromechanical interference during acquisition
of video.

d) Quantization Noise: While the acquired video frame’s pixel is quantized into a number of isolated levels,
quantization noise occurs [12]. This kind of noise is distributed uniformly. It behaves as either dependent or
independent to signal based on the presence or absence of dithering.

There are many existing denoising models available to perform the filtering of noises in video object tracking and the
most common filters are Average filters, Median filter, Wiener filter Gaussian filter, etc. These algorithms are used
for comparing with the proposed denoised algorithm constructed in this work.

Average Filtering

Average filtering is a technique that evens out images by minimising the intensity fluctuation among nearby pixels.
It functions as a low pass filter. The average filter operates by scanning pixel by pixel throughout the image and
substituting every value with the mean of its adjacent pixels, which involves itself. But the main problems while
using average filtering are:

. The mean value of each of the pixels in a given area might be greatly impacted by one of their pixels having
an extremely inaccurate value.
. The filter interpolates fresh values for pixel arrays on the border when its neighbourhood crosses an edge,

blurring the edge. If the output needs sharp borders, this might be a challenge.

Median Filtering

The median filter computes the median value of the selected input window and it belongs to the non-linear filter.
The input pixel values are sorted and then its middle value is used for performing denoising process. Additionally, it
helps keep a frame’s borders while lowering random noise [13]. In the median filter, a frame moves along the video
frame, and the output brightness of the processed pixel is determined by the median brightness measurement for the
pixels inside the window.

Wiener Filtering

An ideal trade-off among inverse filtration and noise reduction is used to implement the Wiener filtering. In Wiener
filtering, the average square error is optimised. In the reverse filtration and noisy flattening process, it reduces the
total mean square error [14]. Wiener filtering is linearly calculated on the original video frames. The major problem
while using wiener filter is that it requires prior knowledge about the power spectral density of input frames. In this
phase, the pre-processing of input video is done to improve the quality of video as it is affected by the presence of
different types of noise in the video frames. The input video might be with noise and affects the robust tracking of
moving objects. The video sequences may be corrupted by interlacing and motion blur. To overcome this problem a
robust fuzzy weighted adaptive filtering (FWAF) model is developed to remove three different types of noises such
as impulse noise, gaussian noise and quantization noise as depicted in Figure 1. FWAF algorithm handles the
outliers and noisy pixels more accurately by defining each pixel in the frame by means of degree of membership to
determine if they belong to the foreground or noisy pixel with the weight computation.

METHODOLOGY

In this proposed model, the denoising process is done by the selective process, where the pixels corrupted by noise
alone is focused and the remaining uncorrupted pixels are not processed in order to maintain the frame information.
But during denoising process, the neighbouring pixels of the noisy pixels which are surrounding it is used for
estimating the intensity. Also, when the surrounding neighbouring pixels are very less, then use the adaptive size to
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increase the number of fixed pixels to denoise the noisy pixel. Calculate the fuzzy membership value y; ;(z)for each
pixel in the video frame as of each pixel

( 0; z < Imn
| ( z—Imn )Z—E : Imn<z< Imn+Imx
u (Z) — 4 Imx—Imn )
i,j _
Il_z(zlmx) —e: Imn+1mxsx<1mx
Imx—Imn
1-€ ; x = Imx

where z is pixel level value that has to be fuzzified, Imn is the lowest intensity pixel and Imx is the maximum pixel
intensity of whole frame. Once all the pixel values are converted to the fuzzy values, the process of weight adaptive
filter process continues. Neighbouring pixels which are nosie free are only used in the proposed fuzzy weighted
adaptive noise removal processing. If the noise pixels lie at the edges, then only one noise-free pixel neighbourhood
of both sides is used. While noisy pixel is present in the middle, then the neighbouring pixels selected are 3X3. If
there are no noisy pixels found in the border of 3X3 neighbourhood selection, then the size is extended adaptively
into 5 X 5. At the borders of 5X 5, only noise free pixels are used at the border. After that the median value of the
noise free pixels is used for intensity estimation to perform denoising.

To avoid the impact of border lying noise free pixels during denoising, each border pixels are computed by weighted
operator to determine their weights and then their weighted median is considered as intensity for noisy pixel. The
following fuzzy weighted adaptive median method is applied to every noisy pixel (NP).

fw(p) = MmN, (D) * We(D)

Apply weighted processing using the weighted operator Wt(l) to the noise-free pixels, and then calculate the
intensity of p by taking the median of the weighted pixels, here 7 refers to median and fw refers to the fuzzy weight
operator with [ size. The frame quality must be excellent prior to beginning any video processing procedure.
Improved frame quality is considered at this phase and the video is evaluated with three different noise types:
impulse noise, Gaussian noise, and quantization noise. These noises have a greater potential to degrade the quality of
the video. The optimal filters for each type of noise are considered when denoising each noise employing a variety of
filtering approaches.

a) Choose three films with a mixture of the three noise types—Impulse Noise, Gaussian Noise and
Quantization Noise.

b) Frame conversion for videos

C) The frames with noise pixels are denoised using fuzzy weighted Adaptive filters

d) Use the PSNR and MSE to determine which filter is most appropriate.

€) Process the resulting frames.

SIMULATION RESULTS AND DISCUSSIONS

In this section, the performance of the proposed fuzzy weighted adaptive denoising filter is analyzed. The proposed
model is simulated using python software. The traffic monitoring video dataset is collected from Kaggle repository
with 15 various videos [15]. The noises used in this work are gaussian noise, quantization noise and impulse noise.
The existing noise filtering methods used for comparison with proposed model are average filter, median filter,
wiener filter and gaussian filter. The metrics used for evaluation are MSE and PSNR.

Metrics used for Evaluation
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Mean Square Error

The most often used metrics in video processing and computer vision are differences between the original and coded
frames, with the mean square error (MSE) or peak signal-to-noise ratio (PSNR). The mathematical tractability of
these measures and the ease with which it is frequently possible to create systems that minimise the MSE but do not
capture artefacts such as blurred or blocked artefacts are the reasons for their widespread appeal. Having the lowest
MSE maximises the algorithm’s efficiency, which is computed by

1 . . e
MSE= LM, S¥ (frm(i.j) — frm (i.}))?
Where M, N is the size of video frame with M rows and N columns

Peak Signal — To — Noise-Ratio

A lower distinction among the original (noise-free) and reconstructed image is indicated by a higher PSNR. This
metric is the most commonly used objective image quality/distortion metric. This measure's main benefit is its
simplicity of computation; however, it does not correspond to the perceptual quality. An important PSNR feature is
that a little spatial shift of an image might result in a large numerical deformation but no visual distortion, and vice
versa, if all the error occurs in a small, important region, a minor mean deviation can produce a devastating visual
artefact. This measurement ignores overall and composite errors. PSNR is determined by applying.

(255)2
MSE

PSNR = 10log

The figure 3 a)- 3e) illustrates the outcome of the various denoising filters applied on the noise effects of the video. In
this work it is shown that fuzzy weight adaptive filter produced improved quality of video frames compared with
other conventional filters. Figure 4 illustrates the performance of five different filtering techniques to denoise the
three different noises, which commonly occurs in traffic monitoring videos based on Mean Square Error (MSE). The
denoising process done by the proposed fuzzy weight adaptive filter represents each pixel in the frame in terms of
grade of membership. To understand whether the pixel intensity is below the threshold or not, the corresponding
weight computation is done in an adaptive manner to speed up the denoising process. The fuzzy weight adaptive
filter achieves lowest mean square error for improving the quality of videos compared with the other existing
filtering algorithms.

Figure 5 explores the peak signal-to-noise ratio produced by average filter, median filter, wiener filter, gaussian filter
and the proposed fuzzy weight adaptive filter (FWAF) during the noise removal of impulse noise (salt and pepper
noise), quantization noise and gaussian noise. The proposed fuzzy weight adaptive filter achieves highest rate of
peak to signal noise ratio, which handles the vagueness in discriminating the noise and original pixel by computing
the weight values and done in the repeated manner to improve the quality of videos. The conventional filtering
models can able to work on one or two noises whereas the proposed algorithm suits for all three types of noises
occurred in videos.

CONCLUSION

The main objective of this paper, is to design and deploy a novel uncertainty based denoising filter, which has the
ability to filter more type of noises in video surveillance system. While performing the moving object detection, the
quality of the video plays a vital role. In real time applications, the quality of the raw video may be poor due to the
weather condition, darkness or due to the quality of the devices. By utilizing the video without performing denoising
may result in high chance of error rate in detection of moving objects. Hence, in this research a novel fuzzy weight
adaptive denoising filter is introduced to remove noises form the traffic monitoring videos. The performance of the
proposed FWADF achieves highest peak signal-to-noise ratio and lowest mean square error compared with other
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existing noise removal techniques used in this research. This proposed work can be applied to video surveillance
systems to detect the moving objects more precisely, as it enhances the noise removal process.
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Kaggle
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—
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Convert each frames
pixel to fuzzy pixel
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given frame
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R
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Figure 1: Workflow of the proposed fuzzy weighted
Adaptive filtering for Denoising inmoving object
detection Videos

Figure 2 a) Gaussian Noise

Figure 2 b) Quantization Noise

Figure 2 c) Impulse Noise

Figure (2a): gaussian noise,(2b): quantization noiseand (2c): impulse noise

Figure 2 shows three different noises which occur commonly in low quality video, poor light luminance and
weather conditions.
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Figure 3a) Average Filter

Figure 3b) Median Filter

Figure 3c) Weiner Filter

Figure 3d) Gaussian Filter

Figure 3e) Fuzzy Weight

Figure 3 (a-e): Outcome of various denoising filters applied on the noise in the video
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ABSTRACT

Nowadays, across all age groups of people worldwide, mental problems are the most common. Most people find it
difficult to regulate their emotions as a result of working stress, and they are more likely to suffer from mental
problems. Anxiolytics, Antidepressants like tricyclic antidepressants and selective serotonin reuptake inhibitors are
frequently used in modern system of medicine. In recent days, society turns towards the herbal medicine due to low
side effects and high therapeutic values. One of the ancientt traditional Indian medical systems with a written code is
the Siddha system. Lemuria was submerged by this mechanism, which the ancient Siddhars established, thousands
of years ago, in the southern region of India. By adhering to the natural principles, Siddha argues that one can live a
healthy life both physically and mentally. As per Siddha system of medicine, mental disorder is mentioned as
“Brammai”. Sagalanoi Chooranam is the polyherbal Siddha formulation widely prescribed for psychiatric disorders in
clinical practice. The scientific review of the ingredients of this chooranam revealed their excellency in anxiolytic,
antidepressant and anti epileptic activities. Hence the neuropsychiatric effect of Sagalanoi chooranam is validated with
available literature.

Keywords: Sagalanoi chooranam, brammai, psychiatric disease, mental disorders, Siddha.
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INTRODUCTION

Mental disorders are extremely commonin all the age groups of people around the world. According to
epidemiological studies, India has prevalence rates for psychiatric diseases ranging from 9.5 to 370/1000 people. [1]
Most people find it difficult to balance their lives because of stress at work and in their families, and they are more
likely to acquire mental problems as a result. [2] Anxiolytics, Antidepressants like tricyclic antidepressants and
selective serotonin reuptake inhibitors are frequently used in modern system of medicine. [3]. People in our society
now prefer herbal medicine because of its low side effects and high therapeutic values. [4] One of the ancientt
traditional Indian medical systems with a written code is the Siddha system. Lemuria was submerged by this
mechanism, which the ancient Siddhars established, thousands of years ago, in the southern region of India. By
adhering to the natural principles, Siddha argues that one can live a healthy life both physically and mentally. [5].
As per Siddha system of medicine, mental disorder is mentioned as “Brammai” [6]. In ancient Siddha literature,
Brammamuni karukkidai nigandu elucidates about the polyherbal formulation “Sagalanoi Chooranam”. This formulation
has enumerated for various ailments [7]. Nowadays this formulation has gained its iconic significance as a potent
medicine in Siddha system of medicine among the Siddha practitioners especially for psychiatric illness. As Sagalanoi
chooranam is a natural herbal formulation in Siddha medicine, it may overcome the adverse effects of conventional
antipsychotics. The current review is aimed to substantiate the traditional efficacy of ingredients of this formulation
through Siddha literatures and various scientific literatures. The pharmacological review of the ingredients of this
chooranam revealed their excellency in anxiolytic, anti-convulsant, anti psychotic activities. Hence the
neuropsychiatric effects of Sagalanoi chooranam are validated with available literature.

INGREDIENTS OF SAGALANOI CHOORANAM

o Kothamalli Vidhai (Coriandrum sativum)
o Seeragam (Cuminum cyminum)

. Athimadhuram (Glycyrrhiza glabra)

. Madhana kaamapoo (Cycas circinalis)

. Karunjeeragam (Nigella sativa)

Method of preparation

The ingredients of this formulation should be purified. Then all the ingredients are powdered, filtered and stored in
the airtight container.

Indications
Incurable psychiatric illness, excess salivation, ear diseases, deafness, slurred speech, mouth deviation, disorders of
head, throat ulcer [7].

REVIEW OF INGREDIENTS OF SAGALANOI CHOORANAM:

Kothamalli vidhai

Synonyms: Urul arisi, Dhaniya.

Properties

Suvai (Taste)- Kaarpu(pungent); Thanmai (Character) — Seetha vetpam; Pirivu (Division)-Kaarpu (pungent) [l
Action: Stomachic, carminative, stimulant, diuretic.

Chemical constituents:

Linalool, Gallic acid, thymol, and bornyl acetate [,
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Neuro pharmacological review

Antidepressant activity

Coriander seeds have been used in the Indian traditional medicine to relieve stress and other neurological disease
conditions. Seeds of Coriandrum sativum ethanolic extract were screened for antidepressant effect by using forced
swim test and anxiolytic effect by using locomotor activity at doses of 100 and 200 mg/kg in mice. Distilled water and
diazepam were employed as negative and positive control groups, respectively. Antidepressant activity and
anxiolytic assessment of seeds of Coriandrum sativum ethanolic extract (CSEE) shows significant decrease in
immobility time locomotion as compared to standard treatment group. The results of this revealed the traditional
usage of seeds of Coriandrum sativum as antidepressant and anxiolytic medicinal plant [0 11,

Anxiolytic activity

Anxiolytic effect of aqueous extract of coriander seeds was examined in male albino mice using elevated plus-maze.
In the elevated plus-maze, aqueous extract at 100 mg/kg showed an anxiolytic effect by increasing the time spent on
open arms and the percentage of open arm entries, compared to control group. These results suggest that the
aqueous extract of Coriandrum sativum seed has anxiolytic effect and may have potential sedative and muscle
relaxant effects [12.13 14,

Sedative effect

The aqueous or hydro-alcoholic extracts or essential oil of coriander seeds (100, 200, 400 and 600 mg/kg) were
administered intraperitoneally to male albino mice, 30 minutes before pentobarbital injection (40 mg/kg). Latency to
sleep and sleep duration were recorded. The extracts and essential oil of coriander seeds possess sedative-hypnotic
activity and it is strongly suggested that the major active component(s) responsible for the hypnotic effect is mainly
present in the aqueous extract 129,

Seeragam
Synonyms: Asai, seeri, ubakumbapeesam, narseeri, pithanaasini, posanakudori, methiyam, thuthasambalam,
piraththi — viga.

Properties
Suvai (Taste) - Kaarpu(pungent), inippu(sweet); Thanmai (Character) — thatpam; Pirivu (Division) - inippu.
Action: Stomachic, carminative, stimulant, astringent [8].

Chemical constituents
b-pinene, p-cymene, g-terpinene, and cuminaldehyde [16].

Neuro pharmacological review

Antidepressant and anxiolytic activity:

Antidepressant effects of the essential oil of cumin seeds evaluated on the forced swim test (FST) and tail suspension
test (TST) in male mice. Cuminaldehyde followed by cymene, y-terpinene, phenylglycol, 2-caren-10-al, 2-3-pinene,
acoradiene, and cuminic acid were the major components of the essential oil. This study revealed the components of
the Cuminum cyminum has memory enhancing activity and antidepressant activity similar to that of fluoxetine and
imipramine in both tests [17, 18]. Essential oil of Cuminum cyminum revealed their effect on anxiolytic, muscle
relaxant & locomotor activity [19].

Adhimadhuram
Synonyms: Adhingam, atti, madhugam, kundriver.

Properties

Suvai (Taste) — inippu (sweet); Thanmai (Character) — Seetham; Pirivu (Division) - inippu.

Action: Emolient, demulcent, mild expectorant, laxative, tonic [8].
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Bioactive components
Glycyrrhizin, 18@-glycyrrhetinic acid, glabrin A and B, and isoflavones [20]. .

Neuro pharmacological review

Antidepressant and anxiolytic activity

The hydro alcoholic extract of Glycyrrhiza glabra and anxiolytic activity was assessed using different paradigms like
elevated plus maze, foot shock-induced aggression, and amphetamine-induced stereotypy. Diazepam or
ondansetron served as standard anxiolytic agents. This study possesses the efficacy of anxiolytic activity [21, 22].
Ethanolic extract of Glycyrrhiza glabra possesses the neurological properties such as antidepressant, anxiolytic, and
anticonvulsant effects [23].

Memory enhancing activity

Aqueous extract of Glycyrrhiza glabra evaluated to test learning and memory through elevated plus-maze and passive
avoidance paradigm. The dose of 150 mg/kg of the aqueous extract of liquorice significantly improved learning and
memory of mice. scopolamine-induced amnesia was reversed by liquorice, it is possible that the beneficial effect on
learning and memory was due to facilitation of cholinergic-transmission in mouse brain. It has shown promise as a
memory enhancing agent in all the laboratory models employed [24, 25].

Anti convulsant activity

The anticonvulsant activity of ethanolic extract of roots and rhizomes of Glycyrrhiza glabra (10, 30, 100 and 500
mg/kg, i.p.) in mice was assessed using maximum electroshock seizure (MES) test and pentylenetetrazol (PTZ) using
albino mice. The lithium-pilocarpine model of status epilepticus was also used to assess the anticonvulsant activity in
rats. The ethanolic extract of G. glabra inhibits PTZ and lithium-pilocarpine-induced convulsions but not MES-
induced convulsions [26]. Chowdhury et.al studied the aqueous and ethanol extract of Glycyrrhiza glabra (EEGG) for
its anti-convulsant activity using pentylenetetrazole (PTZ)-induced seizure in rat. The effect of EEGG on oxidative
stress markers like malondialdehyde (MDA), superoxide dismutase (SOD), and catalase (CAT) of rat brain tissue
homogenate. This study demonstrated that EEGG poses anti-convulsant potential and ameliorates ROS induced
neuronal damage in PTZ-induced seizure [27]. The anticonvulsant effects of aqueous extract of Glycyrrhiza
glabra root investigated in PTZ-induced seizure in mice. Nassiri-asl et.al revealed the efficacy of the aqueous extract
of glycyrrhiza root possesses anticonvulsant activities which may be effective in the management of petit mal seizure
[28].

Madhana kaamapoo
Synonyms: Kaamapoo, madhanakamesurapoo, madhanakamiyapoo.

Properties

Suvai (Taste) — inippu (sweet); Thanmai (Character) — thatpam; Pirivu (Division) — inippu (sweet).
Action: Narcotic, stimulant, aphrodisiac [l.

Bioactive compounds:

a-D-Glucopyranoside, a -D-glucopyranosy| (77.73%), Decanoic acid, ethy! ester (11.92%) 91,

Neuro pharmacological review

Antidepressant and anxiolytic activity

The polyherbal extract of Cycas circinalis, Nardostachys jatamansi and Artemisia absinthium ethanolic fraction was
explored for its antidepressant property using Forced swim test (FST) and Tail suspension test. The ethanolic extract
of the polyherbal combination exhibited significant antidepressant activity as indicated by its ability to decrease
swim stress and tail suspension induced immobility time in rats as compared with that standard Fluoxetine [,

Karunjeeragam
Synonyms: Aranam, ubakunjigai.
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Properties
Suvai (Taste) — kaippu (bitter); Thanmai (Character) — veppam; Pirivu (Division) - kaarppu.
Action: Carminative, diuretic, emmenagogue, galactogogue, anthelmintic, stomachic, parasiticide, emollient [8].

Bioactive compounds
Thymoquinone, thymohydroquinone, dithymoquinone, thymol, carvacrol, nigellimine- N-oxide, nigellicine,
nigellidine and alpha-hederin [31].

Neuro pharmacological review:

Antidepressant activity:

Nigella sativa seeds are reported to be used for the feeling of wellbeing, stimulating energy and recovery from
fatigue and dispiritedness. Recently, Hosseini et.al studied the antidepressant activity of Nigella sativa in rats using
forced swimming test and open field test. This study reported that hydro-alcoholic extract of N. sativa and its active
principle, thymoquinone, could prevent lipopolysaccharide-induced depression-like behaviour in rats. N. sativa in
the prevention of depression and relief of anxiety in animal studies a placebo controlled randomised clinical trial was
carried out at a boarding school on young healthy adolescent human volunteers to investigate the effect of N. sativa
seed on mood and anxiety [32]. Bin Sayeed et.al suggested that the use of N. sativa seed as a nutritional supplement
had a positive effect on mood and anxiety [33].

Anti-anxiety activity:

Hole-Board test is frequently used for the validation of the anxiety in small animals.

Hole-Board test is frequently used for the validation of the anxiety in small animals.

Hole-Board test is frequently used for the validation of the anxiety in small animals. A significant decrease in
exploratory conduct in the mice was produced by the aqueous and methanolic extracts of N. sativa, using hole-board
test. The extract of these extracts on spontaneous motor activity and motor coordination was also observed. The
spontaneous motility was recorded in a photoactometer, whereas the motor coordination was examined by Rota-Rod
test. Both of these extracts caused a significant decrease in the spontaneous motility as well as motor coordination
[34].

CONCLUSION

Sagala noi chooranam is known to possess a wide variety of medicinal properties and has been used as a natural
remedy for many diseases since ancient times. In the present article neuropsychiatric effects are reviewed separately
for the first time. Neuropsychiatric effects of each ingredient in this formulation have been reviewed. Further invitro
and invivo studies are needed to confirm these observations.
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ABSTRACT

In this paper, | introduce a new class of generalized closed sets called d-closed and weakly a-closed sets
which contains the above mentioned class. Also, we investigate the relationships among related
generalized closed sets.

Keywords: d-cld, wa-cld, gsp-cld, gs-cld, sg-cld.

INTRODUCTION

Sheik John [17] introduced w-closed sets in topological spaces. After the coming of these ideas, generalized
topological spaces presented different types of generalized closed sets and concentrated on their major properties.
Levine [11] introduced generalized closed sets in general topology as a generalization of closed sets. This idea was
viewed as valuable and many outcomes overall generalized topology were gotten to the next level. Many researchers
like Veerakumar [19] introduced g-closed sets in topological spaces. Sheik John [17] introduced o-closed sets in
topological spaces. After the coming of these ideas, generalized topological spaces presented different types of
generalized closed sets and concentrated on their major properties. Ravi and Ganesan [16] presented and {j -closed

sets in general topolgy as one more generalization of closed sets and demonstrated that the class of {j -closed sets
appropriately lies between the class of closed sets and the class of g-closed sets. Pious Missier et al. [15] presented
the idea of g " _closed sets and concentrated on their most basic properties in topological spaces.
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In this paper, | introduce a new class of generalized closed sets called @-closed and weakly @-closed sets which
contains the above mentioned class. Also, we investigate the relationships among related generalized closed sets.

PRELIMINARIES

Throughout this thesis (X, 1), (Y, o) and (Z, n) (or X, Y and Z) represent topological spaces ( briefly TPS) on which no
separation axioms are assumed unless otherwise mentioned. For a subset P of a space X, cl(P), int(P) and P or X | P
or X — P denote the closure of P, the interior of P and the complement of P, respectively.

We recall the following definitions which are useful in the sequel.

Definition 2.1

A subset P of a space X is called:

0] semi-open [10] if P < cl(int(P));

(i) a-open [13] if P < int(cl(int(P)));

(iii) semi-preopen [1] if P < cl(int(cl(P)));

(iv) regular open [18] if P = int(cl(P)).

The complements of the above mentioned open sets are called their respective closed sets.

Definition 2.2

A subset P of a space X is called a

0] generalized closed (briefly g-cld) [11] if cl(P) < B whenever P — B and B is open in X.

(i) generalized semiclosed (briefly gs-cld) [3] if scl(P) < B whenever P — B and B is open in X.

(iii) a -generalized closed (briefly o g-cld) set [12] if ¢ cl(P) < B whenever P < B and B is open in X.
(iv) generalized semi-preclosed (briefly gsp-cld) set [9] if spcl(P) < B whenever P < B and B is open in X
(v) semi-generalized closed (briefly sg-cld) [5] if scl(P) < B whenever P < B and B is semi-open in X.

The complements of the above mentioned closed sets are called their respective open sets.

WEAKLY a-CLOSED SETS
We introduce the definition of weakly a-closed sets in TPS and study the relationships of such sets.

Definition 3.1

A subset P of a TPS is called

(i) a a-closed (briefly a-cld) if cl(P) = B whenever P < B and B is sg-open in X.

(i) a weakly d-closed (briefly wa-cld) if cl(int(P)) < B whenever P — B and B is sg-open in X.
The complements of the above mentioned closed sets are called their respective open sets.

Theorem 3.2

Any closed is wa-cld but reverse is not true.

Proof

Let P be a closed set. Then cl(P) = P. Let P < B and B be sg-open. Since int(P) < P, cl(int(P)) < cl(P) = P. We have
cl(int(P)) < P < B whenever P < B and B is sg-open. Hence P is wa-cld.

Example 3.3

Let X = {wi, we, ws}and t = {¢, {wai}, {wz}, {w1, wz}, X}. Then the set {wi, w2} is wa-cld set but not closed in X.

Theorem 3.4

Any a-cld is wa-cld but reverse is not true.
Proof

The proof is straight forward.

61974



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©lJONS

Vol.14 / Issue 80 / Oct / 2023 International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997
Thasleem Rani

Example 3.5
Let X = {wi, we, ws}and 1 = {¢, {wa}, {wz}, fw1, wz}, X}. Theset {wi, wz}is wa-cld set but not d@-cld in X.

Theorem 3.6

Any regular cld is wa-cld but reverse is not true.

Proof

Let P be any regular cld set and let B be gs-open set containing P. Since P is regular cld, we have P = cl(int(P)) < B.
Thus, P is wa-cld.

Example 3.7

Let X = {wi, wa, ws}and t = {¢, {wa}, {wz}, {wi, w2}, X}. The set {w1} is wa-cld but not regular cld in X.

Theorem 3.8

Any wa-cld is gsp-cld but reverse is not true.

Proof

Let P be any wa-cld and B be open set containing P. Then B is a sg-open containing P and cl(int(P)) < B. Since B is
open, we get int(cl(int(P))) < B which implies spcl(P) = P v int(cl(int(P))) < B. Thus, P is gsp-cld.

Example 3.9

Let X = {wi, wa, ws}and t = {¢, {wa}, {wz}, {wi, w2}, X}. Then the set {w:} is gsp-cld but not wa-cld.

Theorem 3.10

If a subset P of a TPS X is both closed and ¢ g-cld, then itis wa-cld in X.

Proof

Let P be an & g-cld set in X and B be an open set containing P. Then B o ¢ cl(P) = P U cl(int(cl(P))). Since P is closed,
B o cl(int(P)) and hence P is wa-cld in X.

Theorem 3.11

If a subset P of a TPS X is both open and wa-cld, then it is closed.

Proof

Since P is both open and wa-cld, P o cl(int(P)) = cl(P) and hence P is closed in X.

Corollary 3.12
If a subset P of a TPS X is both open and wad-cld, then it is both regular open and regular cld in X.

Theorem 3.13
Suppose that B < P < X, B is a gs-cld relative to P and that P is both open and sg-cld subset of X. Then B is gs-cld
relative to X.

Proof

Let B < O and suppose that O is open in X. Then B c P n O and scla(B) P n O. It follows then that P » scl(B) <
PN OandP < Owu (scl(B))c. Since P is sg-cld in X, we have scl(P) < O u (scl(B)): since the union of open set and semi-
open set is semi-open. Therefore scl(B) < scl(P) < O v (scl(B))c and consequently, scl(B) < O. Then B is gs-cld relative
to X.

Corollary 3.14
Let P be both open and sg-cld and suppose that F is closed. Then P N F is gs-cld.

Proof
P nFisclosed in P and hence gs-cld in P (Apply Theorem 3.13).
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Theorem 3.15

A set P is wa-cld if and only if cl(int(P)) — P contains no non-empty gs-cld.

Proof

Necessity: Let F be a gs-cld such that F < cl(int(P)) — P. Since Feis gs-open and P < F¢, from the definition of wa-cld it
follows that cl(int(P)) < Fe. ie. F < (cl(int(P)))c. This implies that F < (cl(int(P))) N (cl(int(P)))c = ¢.

Sufficiency: Let P < G, where G is both closed and sg-open set in X. If cl(int(P)) is not contained in G, then cl(int(P)) N
Ge is a non-empty gs-closed subset of cl(int(P)) — P, we obtain a contradiction. This proves the sufficiency and hence
the theorem.

Theorem 3.16

Let X bea TPSand P c Y < X. If P is open and wa-closed in X, then P is wd-cld relativeto Y.

Proof

Let P <Y n G where G is gs-open in X. Since P is wa-cld in X, P < G implies cl(int(P)) c G. Thatis Y n (cl(int(P))) c Y
N G where Y n cl(int(P)) is closure of interior of P in Y. Thus, P is wa-cld relativeto Y.

Theorem 3.17

If a subset P of a TPS X is nowhere dense, then it is wa-cld.

Proof

Since int(P) < int(cl(P)) and P is nowhere dense, int(P) = ¢. Therefore cl(int(P)) = ¢ and hence P is wd-cld in X.
The converse of Theorem 3.17 need not be true as seen in the following example.

Example 3.18

Let X = {wi, wa, ws}and t = {¢, {w}, {wz, ws}, X}. Then the set {w1} is wa-cld but not nowhere dense in X.
Remark 3.19

The following examples show that wa-cld and semi-closedness are independent.

Example 3.20
Let X = fwi, we, ws}and 1 = {¢, {wai}, {wz, ws}, X}. The set {wz} is wa-cld but not semi-cld in X.

Example 3.21
Let X = {wi, wz, ws}and t = {¢, {wa}, {wz}, fw1, wz}, X}. Then the set {w2} is semi-closed set but not wa-cld in X.

Definition 3.22
A subset P of a TPS X is called wd-open set if Acis wa-cld in X.

Theorem 3.23

Any open set is wa-open.

Proof

Let P be an open set in a TPS X. Then P ¢ is closed in X. By Theorem 3.2 it follows that P ¢ is wa-cld in X. Hence P is
wd-open in X.

The converse of Theorem 3.23 need not be true as seen in the following example.

Example 3.24
Let X = {wi, wz, ws}and t = {¢, {wa}, {wz}, w1, wz}, X}. The set {ws} is wa-open set but it is not open in X.
Proposition 3.25

0] Any wa-open set is wa-open but reverse is not true.
(i) Any regular open is wad-open but reverse is not true.
(iii) Any g-open set is wa-open but reverse is not true.

(iv) Any wa-open set is gsp-open but reverse is not true.

It can be shown that the converse of (i), (ii), (iii) and (iv) need not be true.
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Theorem 3.26

A subset P of a TPS X is wa-open if G < int(cl(P)) whenever G — P and G is gs-cld.

Proof

Let P be any wa-open. Then P ¢ is wd-cld. Let G be a sg-cld contained in P. Then Ge¢ is a sg-open set containing P ¢.
Since P ¢is wa-cld, we have cl(int(P ¢)) < Ge. Therefore G < int(cl(P)).

Conversely, we suppose that G < int(cl(P)) whenever G c P and G is sg-closed. Then Gt is a sg-open set containing P¢
and G¢ o (int(cl(P)))c. It follows that Ge o cl(int(P¢)). Hence P is wd-cld and so P is wa-open.
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ABSTRACT

Bio-medical waste management is a crucial issue of healthcare structures to make sure the secure coping
with, remedy, and disposal of waste generated in healthcare facilities. This waste, which includes
infectious substances, sharps, prescribed drugs, and chemical substances, poses sizeable dangers to
public health and the environment if not controlled properly. This abstract offers an outline of bio-
medical waste control, highlighting key considerations, challenges, and techniques for powerful waste
management. The paper discusses the significance of waste segregation at the point of generation and
emphasizes the need for committed collection and transportation systems to limit the risk of
contamination. It explores various treatment strategies together with incineration, autoclaving, and
opportunity technology, highlighting the significance of selecting appropriate strategies based totally on
waste characteristics and nearby guidelines. Additionally, the abstract emphasizes the importance of the
right waste disposal to save environmental pollutants and protect public fitness.

Keywords: Bio-medical waste, healthcare waste, waste management, waste segregation, treatment
methods, disposal, regulations, infrastructure, sustainable practices.

INTRODUCTION

Bio-medical waste management is an important element of healthcare structures internationally. Healthcare centers
generate a sizable quantity of waste that can pose risks to public health and the surroundings if now not managed
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well. Bio-scientific waste includes diverse styles of waste, inclusive of infectious materials, sharps, prescribed drugs,
and chemical compounds, which require specialized dealing with, remedy, and disposal strategies [1]. The right
management of bio-scientific waste is critical for several reasons. Firstly, it helps prevent the unfolding of infections
and illnesses by minimizing the risk of publicity to potentially harmful microorganisms [2]. Secondly, it protects
healthcare workers, waste handlers, and most people from accidents and contamination, especially when it comes to
sharps waste. Additionally, effective bio-scientific waste management reduces the capability of environmental
impact with the aid of stopping the discharge of unsafe materials into soil, water, and air [3]. Bio-clinical waste
control includes numerous key approaches. Waste segregation is a vital preliminary step, in which extraordinary
types of waste are taken care of to separate infectious waste, sharps, pharmaceutical waste, and non-dangerous
waste. Dedicated series systems and transportation methods are employed to make sure the secure transfer of waste
from healthcare facilities to treatment centers. Treatment methods together with incineration, autoclaving, chemical
treatment, or alternative technologies are utilized to reduce the capability risks of bio-clinical waste. Finally, the right
disposal strategies, along with landfilling or managed sanitary landfills, are hired to minimize the environmental
effects. Bio-scientific waste control is vital for keeping public fitness, ensuring the safety of healthcare workers, and
defending the surroundings. By implementing suitable waste management practices, healthcare structures can
mitigate the dangers related to bio-medical waste and make contributions to a more fit and sustainable future [4,5].

PROBLEMS RELATED TO BIOMEDICAL WASTE

Lack of Awareness and Training

One of the primary challenges is the lack of awareness and proper training among healthcare workers, waste
handlers, and the general public regarding the hazards associated with biomedical waste. This can lead to improper
handling, segregation, and disposal practices, increasing the risk of infections and injuries [6].

Inadequate Infrastructure and Facilities

Many healthcare facilities, especially in resource-limited settings, lack the necessary infrastructure and facilities for
proper biomedical waste management. This includes insufficient storage areas, treatment facilities, and
transportation systems. The lack of appropriate equipment and resources hampers effective waste management
practices.

Inadequate Regulatory Compliance

While there are regulations and guidelines in place for biomedical waste management, their implementation and
enforcement can be inconsistent. Some healthcare facilities may not comply with the regulations due to a lack of
monitoring, penalties for non-compliance, or accountability [7].

Insufficient Collection and Transportation Systems

Efficient and dedicated collection and transportation systems are crucial for the timely and safe transfer of
biomedical waste from healthcare facilities to treatment facilities.[8] However, in many areas, there is a lack of proper
waste collection infrastructure, resulting in delays, improper storage, and potential risks of contamination during
transportation.

Improper Segregation and Mixing of Waste

Improper segregation of different types of biomedical waste, such as infectious waste, sharps waste, and non-
hazardous waste, can occur due to a lack of knowledge or inadequate waste management practices. This can result in
the mixing of hazardous and non-hazardous waste, making it challenging to treat and dispose of the waste safely [9].

Inappropriate Disposal Practices

Improper disposal of biomedical waste, such as dumping in open areas, water bodies, or regular landfills, poses a
significant risk to the environment and public health. It can lead to the contamination of soil, water sources, and air,
causing potential health hazards and ecological damage.
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Financial Constraints

Effective biomedical waste management requires financial resources to invest in infrastructure development, training
programs, and proper treatment and disposal methods. Limited financial resources can hinder the implementation of
adequate waste management practices [10].

HEALTH HAZARD FROM BIOMEDICAL WASTE

Infections

Biomedical waste often contains infectious agents such as bacteria, viruses, or other microorganisms. If healthcare
workers or individuals meet contaminated waste, they can be at risk of acquiring infections. This can result in
diseases like hepatitis, HIV/AIDS, or other communicable illnesses [11,12,13].

Needlestick injuries

Improper disposal of sharps waste, such as needles and syringes, can increase the risk of needlestick injuries. These
injuries can transmit bloodborne pathogens, including hepatitis B, hepatitis C, or HIV. Needlestick injuries are a
significant concern for healthcare workers and waste handlers [14].

Contamination of water and soil

Biomedical waste this is improperly disposed of, inclusive of being dumped in open areas or water bodies, can
contaminate the surroundings. Pathogens and toxic materials from the waste can leach into the soil or water, posing
a threat to the surrounding ecosystem and probably coming into the meals chain.

Airborne hazards

Certain biomedical waste, such as laboratory waste or materials containing chemicals, pharmaceuticals, or
radioactive substances, can release harmful particles or gases into the air if not handled properly. Inhalation of these
airborne hazards can lead to respiratory issues, allergic reactions, or other health problems [15].

Occupational hazards

Healthcare workers, waste handlers, and individuals involved in the collection, transportation, and disposal of
biomedical waste are at increased risk of exposure to health hazards. Lack of proper training, personal protective
equipment (PPE), or adherence to safety protocols can further heighten the risks [16].

BIOMEDICAL WASTE MANAGEMENT TECHNIQUES

Waste Segregation

Proper segregation of biomedical waste is a fundamental technique in waste management. It involves categorizing
waste into different types, such as infectious waste, sharps waste, pharmaceutical waste, and non-hazardous waste.
Color-coded containers and labels are used to facilitate easy identification and segregation [17].

Collection and Transportation: Dedicated series structures and transportation techniques are vital to prevent pass-
contamination and make sure the secure transfer of biomedical waste. [18] Specialized containers, inclusive of leak-
evidence luggage or puncture-resistant sharps bins, are used for waste collection. Transportation automobiles geared
up with suitable protection measures are employed for transporting waste from healthcare facilities to remedy
facilities.

Treatment Methods: Various treatment methods are used to reduce the potential hazards of biomedical waste. Some
common techniques include:

Incineration

This thermal treatment method involves burning waste at high temperatures, effectively reducing its volume, and
killing pathogens. Incinerators are equipped with pollution control devices to minimize emissions.
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Autoclaving
Autoclaving utilizes steam under high pressure to sterilize waste. It is particularly effective for infectious waste and
sharps, eliminating microorganisms and rendering the waste safe for further disposal.

Chemical Treatment

Chemical treatment involves the use of disinfectants, such as chlorine-based solutions or other suitable chemicals, to
neutralize the infectious components of waste. This method is often employed for liquid waste or certain types of
solid waste.

Microwaving
Microwaving uses microwave radiation to heat and disinfect biomedical waste. It is an efficient and rapid treatment
method that can be used for a variety of waste types.

Alternative Technologies
Alternative technologies, such as plasma gasification or waste-to-energy processes, are emerging as sustainable
options for biomedical waste treatment. These methods can convert waste into useful energy or inert byproducts.

Disposal

Proper disposal of treated biomedical waste is essential to prevent environmental contamination. Disposal methods
can include landfilling, deep burial, or environmentally controlled sanitary landfills, depending on local regulations
and waste characteristics. Efforts are made to minimize environmental impact and ensure compliance with disposal
guidelines.

Recycling and Reuse

Where applicable and safe, recycling and reuse practices are encouraged for certain biomedical waste materials. This
can include recycling of plastics or metal components, provided they undergo appropriate decontamination
processes[19]

Training and Awareness

Training programs and awareness campaigns are essential to educate healthcare workers, waste handlers, and the
general public about the proper techniques and importance of biomedical waste management. This includes
promoting best practices, highlighting safety protocols, and raising awareness of environmental and health impacts
[20].

KNOWLEDGE, ATTITUDE AND PRACTICES IN BIOMEDICAL WASTE

Knowledge

Knowledge refers to the understanding of concepts, guidelines, regulations, and best practices related to biomedical
waste management. It includes awareness of waste segregation, treatment methods, disposal techniques, safety
protocols, and potential health and environmental risks associated with improper waste management. Knowledge is
essential for healthcare workers, waste handlers, and other stakeholders to make informed decisions and take
appropriate actions during waste management processes [21].

Attitude

Attitude refers to the individual or organizational perception, beliefs, and values towards biomedical waste
management. Positive attitudes involve recognizing the importance of proper waste management, prioritizing safety,
and taking responsibility for handling waste responsibly [22]. Attitudes influence behavior and can determine the
level of commitment and adherence to waste management protocols. A positive attitude fosters a culture of
compliance, continuous improvement, and a sense of environmental and social responsibility [23].
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Practices

Practices encompass the actions and behaviors exhibited during the various stages of biomedical waste management.
This includes waste segregation at the point of generation, proper collection and transportation, adherence to
treatment methods, and appropriate disposal practices. Practices should align with established guidelines and
regulations, ensuring the safety of personnel, preventing cross-contamination, and minimizing environmental
impacts. Regular monitoring, audits, and compliance checks are necessary to evaluate and improve practices [24].
Improving knowledge, attitude, and practices in biomedical waste management involves several strategies:

Education and Training

Providing comprehensive education and training programs to healthcare workers, waste handlers, and relevant
personnel is crucial. [25] These programs should focus on imparting knowledge about waste management
guidelines, safety protocols, and the potential consequences of improper practices. Training should be practical,
interactive, and ongoing to reinforce knowledge and update individuals on emerging waste management
technologies and regulations [26,27].

Awareness Campaigns

Conducting awareness campaigns targeting healthcare professionals, patients, and the general public can help raise
awareness about the importance of biomedical waste management. [28,29] These campaigns can highlight the health
and environmental risks associated with poor waste management practices and promote responsible behaviors and
waste reduction [30].

Regulatory Framework

Implementing and enforcing strong regulatory frameworks that define standards and guidelines for biomedical
waste management is essential. Regulations should cover waste segregation, treatment, disposal, and penalties for
non-compliance. Regular monitoring and inspections should be conducted to ensure adherence to regulations and
promote a culture of compliance [31,32].

Infrastructure and Resources: Providing adequate infrastructure and resources for waste management is crucial for
ensuring proper practices. [33] This includes the provision of suitable waste storage containers, transportation
vehicles, treatment facilities, and disposal sites. Adequate staffing, personal protective equipment, and waste
management tools are also necessary to facilitate safe and efficient waste management practices [34,35].

Collaboration and Stakeholder Engagement

Collaborating with relevant stakeholders, including government agencies, healthcare facilities, waste management
companies, and community organizations, is vital for improving biomedical waste management [36,37,38]. Engaging
stakeholders in decision-making processes, sharing best practices, and promoting knowledge exchange can foster a
collective effort towards effective waste management practices [39].

DISCUSSION

Bio-medical waste management includes various approaches and issues to make certain the secure handling,
treatment, and disposal of bio-scientific waste. The key components of bio-medical waste control encompass waste
segregation, collection, transportation, remedy, and very last disposal.

Waste Segregation

Proper segregation of bio-medical waste at the point of generation is crucial. It involves separating different types of
waste, such as infectious waste, sharps waste, pharmaceutical waste, and non-hazardous waste, to minimize the risk
of contamination and facilitate appropriate treatment.
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Collection and Transportation

Efficient and dedicated collection and transportation systems are necessary to ensure the timely and safe transfer of
bio-medical waste from healthcare facilities to treatment facilities. This involves using suitable containers, properly
labelled and color-coded, and employing trained personnel equipped with necessary protective gear.

Treatment

Bio-medical waste requires treatment to reduce its potential hazards. Common treatment methods include
incineration, autoclaving (steam sterilization), microwaving, chemical treatment, or alternative technologies like
plasma gasification or waste-to-energy processes. The choice of treatment method depends on factors such as waste
type, volume, and local regulations.

Disposal

After treatment, the safe disposal of bio-medical waste is essential. Final disposal methods may include landfilling,
deep burial, or environmentally controlled sanitary landfills, depending on the type of waste and applicable
regulations. Efforts should be made to minimize the environmental impact and prevent any potential contamination
of soil, water, or air. Bio-medical waste control is regularly conscious of addressing challenges and improving
practices, consisting of enhancing infrastructure, selling awareness and schooling, ensuring regulatory compliance,
and enforcing sustainable waste control techniques. Stakeholders, such as authorities’ groups, healthcare
establishments, waste management businesses, and the public, want to collaborate and paint in the direction of
powerful bio-scientific waste control structures to safeguard public fitness and the surroundings.

CONCLUSION

In the end, powerful bio-medical waste management is crucial to defend public health, limit environmental impact,
and ensure the safety of healthcare employees and the general populace. Proper handling, treatment, and disposal of
bio-medical waste are critical to save you the unfold of infections, lessen occupational hazards, and mitigate
capability risks related to risky substances. By imposing these measures and addressing the challenges associated
with bio-scientific waste management, we can make certain the secure handling, treatment, and disposal of bio-
clinical waste, shielding public health, retaining the environment, and promoting a sustainable destiny.
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ABSTRACT

Pancreaticadenocarcinoma is a type of pancreatic cancerthat leads to the patient’s death if it is not
detected or treated earlier.It can be seen earlier in CT examination, specifically contrast-enhanced CT. It
appears hypoattenuating in the parenchymal phase, which differentiates it from the pancreatic
parenchyma, and the portal-venous phase shows if there is any vascular invasion. In the presence of
secondary findings such as the main pancreatic duct dilatation, etc.,the pancreatic adenocarcinoma can
be more confirmed on CT.If the vascular supply is involved in cancer, the resection should be avoided;
otherwise, the resectability of the tumor is only one treatment for pancreatic adenocarcinoma. The review
is based on the articles, which compare CT with other modalities in assessing pancreatic cancer based on
parenchymal enhancement, and vascular involvement and are dated from Most of the literature showed
that CT is the best modality in detecting pancreatic adenocarcinoma by performing the contrast study.
The study proves that CT is the best and first modality to assess pancreatic adenocarcinoma. The earlier
detection of pancreatic adenocarcinoma on CT increases the patient’s survival rate and confirms whether
the tumor's resectability is required; otherwise, the patient will undergo laparotomy unnecessarily. The
contrast-enhanced CT shows excellent parenchymal enhancement and vascular supply in the pancreatic
and portal-venous phases. Many other features are shown in the CT images, which help to detect
pancreatic adenocarcinoma, such as the secondary findings.

Keywords: pancreatic adenocarcinoma, CT, MRI,main pancreatic duct, portal-venous phase.
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INTRODUCTION

In developed countries, pancreatic adenocarcinoma is the fourth-to-fifth leading cause of death in the population. In
pancreatic adenocarcinoma, only 6% of patients have a chance of surviving for five years, and 91% of the patients
have unresectable disease at the time of the diagnosis(1).It arises from the ductus pancreaticus epithelium,which
further leads to the occlusion of the pancreatic duct and shows different findings on the CT scan (secondary findings)
indicative of pancreatic adenocarcinoma(3). Pancreatic adenocarcinoma sometimes shows few symptoms, and the 5-
year survival rate is as great as 58.1% if it is detected in the early stage, proving that early detection and precise
diagnosis can help to give efficacious treatment and better recovery of patients (2). Pancreatic adenocarcinoma is
always found when splenomegaly is not seen, and this mechanism is still unclear. Smoking, long-term diabetes
mellitus, nonhereditary and chronic pancreatitis, obesity, hereditary syndromes such as hereditary pancreatitis, and
HCC are the other factors that can lead to the occurrence of pancreatic adenocarcinoma (1).

The only treatment for pancreatic cancer is surgical resection, but only 15%-20% is resectable at a diagnosis time.
After complete resection of pancreatic cancer, the 5-year survival rate is only 20%, but it is 75% when it is detected
early (4).Earlier detection is possible using different imaging modalities for radiologic examinations or biopsies. In
imaging modalities, CT remains the first choice to detect pancreatic adenocarcinoma.Before the operation, CT images
are taken to check for the tumor's presence and the resectability status. Sometimes MRI is preferred over CT when
the findings are uncertain in diffuse enlargement of the pancreatic head without an identifiable mass(12). The CT’s
sensitivity in identifying pancreatic cancer is very high, within the range of 89%-97%. (16) Preoperative staging helps
to select patients with a removable tumorto undergo surgery to improve their survival chances and prevent
unwanted laparotomy in nonremovable tumors (16). Ultrasound is first done to identify the nonresectable tumors if
there is a presence of liver metastases in a few institutions, but the helical CT always remains the preferred modality
(14).

In the last few years, the accidental detection of pancreatic lesions has become very common. This kind of detection
occurs during the follow-up of chronic diseases or malignancies.31-34% of pancreatic lesions are identified as
pancreatic cancer (2). Advancement in the multidetector CT system increases the temporal and spatial resolution,
more accurate timing of multiphasic imaging, and improved precision in the detection and staging of pancreatic
cancer(4). Prior studies recommended that contrast-enhanced CT helps in the earlier detection of pancreatic
adenocarcinoma than the clinical identification of it, which helps to detect the occurrence of it at a curable stage (1).
Bolus administration of the intravenous contrast, along with the CT, provides us with much information regarding
the significant vasculature involved by allowing us to decide if resectability of the tumor is required. Significant
vessels involvement on which the resection depends are the portal vein, superior mesenteric artery or vein, hepatic
artery, or celiac axis (15)

DISCUSSION

Pancreatic cancer is the fourth leading cause in the population(15). A prior detection of the stage of the diagnosis and
pancreatectomy can enhance the survival rate up to 31.4% at stage IA in 5 years of survival. It is confirmed in 15% of
the asymptomatic pancreatic lesions found in the detection or follow-up of other diseases (1). CT is the first feasible
modality for the detection of pancreatic adenocarcinoma. In CT, the image quality will not be degraded due to the
artifact caused by respiration as compared to the MRI (11). The advantages of using the helical CT over the
conventional CT are; first, the entire pancreas can be scanned in a single breath-hold with a thin slice thickness, and
second, it is a volumetric scan, so there will be less respiratory motion artifact and partial volume artifact (20).Helical
CT is mainly preferred for pancreas imaging as it shows better visualization of the pancreatic tissue and small vessels
and maximal enhancement of the parenchyma without any respiratory artifact on the images.
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Even the data acquired in helical CT from a volume of tissue instead of section by section helps to visualize the small
cancers. (11)In contrast, enhanced CT of the pancreatic parenchymal phase gives better visualization of the
pancreatic adenocarcinoma, and the portal venous phase helps to evaluate the peripancreatic veins and hepatic
metastases (17). The studywas done to see the effect of contrast-enhanced multiphasic imaging on the enhancement
of pancreas, peripancreatic vasculature, and pancreatic adenocarcinoma using the multi-detector row helical CT was
performed by Nancy J. McNulty et al. The tumor appearance was best in the pancreatic phase or PVP than in the
arterial phase (6). Kim et al. also confirmed that the volume and rate of an injectiondirectly contribute to the maximal
enhancement of the pancreatic parenchyma (7).

In the case-cohort study, WataruGonoi et al. anticipated whether the earlier detection of pancreatic adenocarcinoma
is possible using a contrast-enhanced study that was not done to confirm pancreatic cancer, which showed that it is
possible to see it. The patients who have undergone the four-phase dynamic CT as the follow-up for the HCC after
every three months have been included according to the patient’s condition (1).Identifying the presence of pancreatic
cancer on multiphasic CT becomes challenging if the secondary findings are not seen (3). Almost 14% of pancreatic
adenocarcinoma develops without secondary findings such as MPD dilatation, pancreatic duct interruption, and
distal pancreatic atrophy, which other studies proved (1,2,3). In contrast scan, the pancreatic adenocarcinoma always
appears as the hypoattenuating mass or nodule compared with the pancreatic parenchyma (5).The iso-attenuating
pancreatic adenocarcinoma has better survival chances after the surgery than the usual pancreatic adenocarcinoma,
as is seen in the earlier detection of pancreatic cancer (5).This kind of tumor is complicated to find, so we sometimes
might not detect it (4).

Mayumi Higashi et al. have studiedthe determination of pancreatic adenocarcinomas on incident CT detection
during follow-up studies of other diseases. In this study, the scans with single-phase contrast-enhanced CT,
multiphase contrast-enhanced CT, and unenhanced CT was done as a follow-up, out of which the multiphase
contrast-enhanced CT scans were considered as an incident group, and the multiphasic contrast-enhanced CT scans
for the pancreatic adenocarcinoma which was later histologically proved as the pancreatic adenocarcinomas and
detected on CT or ultrasound based on symptoms was sorted out as a non-incident group (2).It is always a problem
when the undiscovered pancreatic cancer patient undergoes only the portal venous phase for other clinical
indications, as we don’t get a better visualization of the arterial supply andtumor in this phase (17). It is true that
early detection of pancreatic adenocarcinoma is better for the treatment and increases the patient's survival rate.

To detect with more than 90% accuracy, know the stage, and decide whether resectability is required for this disease,
multiphasic computed tomography is the modality of choice. (1) Shandra Bipat et al. conducted a study to determine
the diagnosis and necessity of the resection of pancreatic adenocarcinoma by using ultrasound, CT, and MRI. They
found that the specificity of ultrasound is less than the CT as it shows the false nonresectable tumors as
resectabletumors and led to unwanted laparotomy. The sensitivity of MRI and US is also less compared to CT. (14) In
dual-phase contrast-enhanced CT scans, pancreatic cancer can be confirmed by identifying the low attenuated mass
in the pancreatic and portal venous phases. Still, sometimes this mass is not identifiable when it is iso-attenuating,
primarily seen in the smaller tumors (6).The enhancement of the pancreatic parenchyma should be maximum to get
the more significant difference between the tumor and the parenchyma (7).

Biphasic CT is the accepted technique for detecting and staging pancreatic adenocarcinoma.Tumor detection and
staging are possible with CT because of its spatial resolution and consistency (11). Most authors suggested that the
pancreatic phase should be taken first as it provides the more considerabletumor-parenchyma attenuation difference,
provide optimum opacification of the mesenteric venous and arterial to see the vascular invasion, and shows the
tumor clearly (9).Lu et al. and Boland’s colleagues studiedcomparing pancreatic adenocarcinoma images in the
pancreatic parenchymal phase and the PVP and found the maximum enhancement in the pancreatic phase. Still, this
study showed significant enhancement first in the pancreatic parenchymal phase followed by the PVP, which might
occur as the pancreatic phase in the previous study might have overlapped over the pancreatic phase and PVP of this
study (7).
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Some commented that the first phase should be the early arterial phase as it gives better pancreatic enhancement, is
superior to the delayed-phase images, shows the tumor clearly, and allows good visualization of the peripancreatic
arterial supply. At the same time, few think the arterial phase images are not useful. This problem can be solved
using the multi-detector row CT, which allows all three-phase imaging: arterial, pancreatic, and portal phases(9).
MDCT provides 3-D images and uses the curved planar reformations post-processing technique (15). The
resectabilityis possible with a positive predictive value of 87% using MDCT with curved planar reformations has
been proved by the Vargas et al. MDCT is the best modality to determine tumor, check the vascular involvement,
and confirm whether the resectability is required or not as compared to the MRA (18).

Many studies have suggested that MPD dilatation shows the earlier detection of pancreatic adenocarcinoma. This
will further lead to the cut-off of the MPD and mass detection along with the fatty marbling deprivation. (1)Mujica et
al. found that pancreatic cancer obstructs the pancreatic duct, causing ischemia due to a block of a blood vessel or
direct release of the pancreatic enzyme by the cancerous tissue (6). If the diameter of the MPD is more than 3 mm, it
is considered dilated (2). The mechanical compression by the tumor invasion leads to segmental blockage, which
might cause MPD dilatation (6). A ratio of the MPD diameter and the entire width of the pancreatic parenchyma is
greater than 0.50; it is said to have the atrophy of the distal pancreatic parenchyma (2). In the case of cancer of the
head of the pancreas, the biliary and pancreatic ducts are dilated, which is seen in 62-77% of the patients (6). The
inability to distinguish the edges between the intrapancreatic or peri-pancreatic lipomatous tissue and pancreatic
parenchyma was identified as the loss of the fatty marbling (2). Sugiyama et al. described that in some of the cases of
cancer of the head of the pancreas, there is no MPD dilatation because the Santorini duct drains the pancreatic juice
from the distal pancreas even if the MPD is blocked (6).

The Tsutomu Tamadaconducted a study to compare the imaging, clinical and histopathologic features between the
pancreatic adenocarcinoma with and without secondary signs on dynamic contrast-enhanced multidetector CT and
found that the secondary signs help to identify the early pancreatic adenocarcinoma (3).Evaluation of the
enhancement patterns, the prevalence of secondary signs, and histopathologic features of 20 mm or smaller diameter
pancreatic cancers identified on the multiphasic multidetector CT images studied by Soon Ho Yoon et al. They
suggested that the secondary signs on CT images help to identify less than 20 mm and iso-attenuating cancers. (4)

To check whether the vessels are involved or to look for the local tumor extension, better opacification of the
peripancreatic vessels is required. (7) If the slice thickness and increment are thicker,then the assessment of the
vascular invasion is not possible (11). The fat plane obliteration covering more than or equal to 50% of vessel
diameter, tumor present within the vessel, thrombosis or occlusion of the vessel, or presence of the venous collaterals
were the conditions that confirm the participation of the vessel in the tumor. (13)According to Megibow et al.,
vascular involvement can be confirmed if there is a thickening of the vessel’s inner wall and a soft tissue mantle that
blocks the vessels, which are surrounded by the perivascular fat. (15) Many protocols are suggested for the pancreas,
such as the dual phase, which involves the early or arterial phase,and the late or portal venous phase. (7) The
contrast of the lesion is more if images are acquired faster and provide better enhancement images at each phase (9).

But the final phase in the biphasic study will always bethe portal phase which provides better visualization of the
liver metastases and, again, a look towards the tumor. (9) In the preoperative imaging, the cancer was nonresectable
in cases with distant metastasis, multiple liver metastases, peritoneal dissemination with massive ascites, and
involvement of the neighbouring major vascular system. (11)John Dewitt compared endoscopic ultrasonography and
multidetector CT to detect the stage of pancreatic cancer. This study found that both modalities failed to detect the
nodal staging of pancreatic cancer because of a lack ofdetectionof the N1 disease. This is possible when the small
peritumoral lymph nodes are not identified, or each technique uses strict diagnostic criteria. (13)

Along with radiologic findings such as the tumor location and size, contrast enhancement of the tumor, etc., the
attenuation of the tumor is compared with the surrounding parenchyma. The contrast enhancement of tumors is
categorized based on the presence or absence of the enhancement from the portal-venous to the equilibrium phase
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(2). The inhomogeneous parenchyma can be achieved using low-tube voltage and high iodine concentrations. These
can be seen due to several causes, such as inflammation with the pancreatic lesion, small or slow-growing pancreatic
adenocarcinoma blockage at a specific venous or portal flow location, or pancreatitis with pancreatic ductal
obstruction at a particular site. After seeing the above changes in the CT, this should be followed and studied by
using MRI and endoscopic ultrasonography, which improves the clarity of the pancreatic adenocarcinoma (1).

The symptoms like abdominal pain, jaundice, pruritus, and dark urine, which are likely to cause due to the blockage
in the biliary tree, are seen in the suspected pancreatic cancer. The painless jaundice is the early indication of cancer
in the head of the pancreas, which is proved by Kalser et al. In imaging features, the visualization of the small nodule
in the portal phase also suggests pancreatic cancer (2). The condition in which CBD and MPD both ducts are dilated
is called the double-duct sign,a vital sign shown by pancreatic cancer patients (6). Nowadays, it is recommended to
acquire the parenchymal phase instead of the arterial phase as it gives better enhancement of the pancreatic
parenchyma than that is seen in the arterial phase. Due to the multidetector-row, helical CT makes it possible to
acquire the tri-phasic contrast study, including arterial, pancreatic parenchymal, and portal venous phases, with
better enhancement and increased volume coverage(7).

H. Irie et al. conducted a study to compare the helical CT and MRI in detecting and staging small pancreatic
adenocarcinoma, where they found that MRI has more sensitivity in detecting smaller tumors than CT. The reasons
for MRI’s superiority over CT are, firstly, MRI has good contrast resolution, which makes it to identify small
carcinoma less than 0.8 cm, which is not possible with CT; secondly, MRI has another way to detect the tumor(10).
But in the study of Taiji Nishiharu et al., they concluded that helical CT has more applications than MRI in detecting
pancreatic tumors (11). One more study by Muller et al. showed that CT has more sensitivity in finding the small
tumor less than 2 cm than MRI. Claus Koelblinger et al. found no difference in the study done between CT and MRI
in tumor detection and characterization. Still, they also concluded that CT might be superior to MRI because of its
easy availability (21).The spatial resolution must be high for good pancreatic cancer contrast and vessel opacity. It is
achieved by using thin slices, but this increases the image noise, reducing the detectability of the low-contrast
lesions. By using low tube-voltage scanning or iterative reconstruction algorithms, we can get better image contrast
and reduced image noise (17). On CT, we differentiate the tumor based on the unlike vascularity of the tumor and
the normal tissue (10). The MRI is used over CT in a condition like if the patient is allergic to iodinated contrast
media when the clinical and CT findings disagree or when the CT findings are not exactly known (11)

The tumor appears large in size on CT than in the surgery. The resectability rate was found more in tumors that
areisodense to pancreatic parenchyma or moderately heterogeneous, and the lowest was in tumors which is more
than 6 cm on CT (15).If the patient had liver metastasis, lymph nodes, vascular invasion, and extrapancreatic
invasion of neighbouring structures, it concluded that resection of the tumorwas not required (14). 50% of the
patients with pancreatic adenocarcinoma will have liver metastases, and diagnosing the smaller metastases of the
liver becomes difficult in the preoperative staging of pancreatic cancer. When the liver lesion is more than 1 ¢cm, it is
confirmed that there is a presence of liver metastases (16).Because of this liver part should also be examined during
the contrast-enhanced study of the pancreas as there are high chances of finding liver metastases (11). The
UtarohMotosugi et al. study concluded that contrast-enhanced CT and MRI have similar sensitivity in depicting liver
metastases and can detect pancreatic adenocarcinoma (19).

According to Tanaka et al., cancer at the tail and body of the pancreas can be seen due to the change in the
epithelium of the pancreatic duct as the number of cells suddenly increases or mucus-producing mechanisms. The
masses which have not obstructed the pancreatic duct must have originated from the other side branches of the
pancreatic duct. And this kind of mass cannot be seen on the CT images, so further radiologic examination is
required, such as the ERCP or MRCP (6). The pancreatic adenocarcinoma is confirmed with ERCP, endoscopic
ultrasound-guided fine needle aspiration cytology (EUS-FNAC), ERCP-guided needle biopsy, MRI, and PET-CT (3).
But PET/CT cannot detect the vascular supply to pancreatic cancer, but contrast-enhanced CT scans help detect the
diseases and the blood supply to the pancreatic masses. Recently contrast-enhanced PET/CT has been done which
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gives the assessment of the resectability of pancreatic cancer, diagnosis of the postoperative recurrence, and the
detection and presurgical assessment of pancreatic cancer but increases the radiation dose and might cause iodine

allergy (8).

CONCLUSION

CT is always kept as the first modality to detect the suspected pancreatic adenocarcinoma because it helps to identify
most of the tumors and to check the unresectable disease with confidence. The multiphasic contrast-enhanced CT
gives a better assessment of pancreatic adenocarcinoma and provides the earliest diagnosis, which helps assess the
risk of pancreatic adenocarcinoma during the follow-up scans for other diseases. The earlier detection helps to
provide appropriate treatment and increases the chance of survival when the tumor is smaller. The sensitivity and
specificity of the CT are higher than any other radiological modality. The CT is preferred over the MRI as CT gives
more details about the vascular invasion and detection of the tumor. The venous invasion is better seen in the portal
phase, and parenchymal enhancement is better seen in the pancreatic parenchymal phase than in the arterial phase;
therefore, contrast-enhanced CT images need to be acquired to detect the pancreatic adenocarcinoma.

ABBREVIATIONS

CT: - Computed Tomography

MRI: - Magnetic Resonance Imaging

PVP: - Portal-venous phase

HCC: - Hepatocellular carcinoma

MPD: - Main pancreatic duct

MDCT: - Multidetector Computed Tomography

MRA: - Magnetic Resonance Angiography

CBD: - Common bile duct

MRCP: - Magnetic resonance cholangiopancreatography
ERCP: - Endoscopic retrograde cholangiopancreatography
EUS-FNAC: - Endoscopic ultrasound-guided fine needle aspiration cytology
PET: - Positron Emission Tomography
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ABSTRACT

Obesity or being overweight known asSthaulya in Ayurveda is becoming a serious health issue in recent years. It
speeded almost like an epidemic over the globe along with its other manifestations in the form of metabolic diseases
such as diabetes, cardiac diseases, hypertension etc.It is the second commonest avoidable disease in some developed
and developing countries after COPDs. Physically obesity is the excess accumulation of fat on belly, breast or
buttocks which comes along with many other sign and symptoms related to almost every system of the body, that’s
why it is becoming the main causative factor behind many systemic illnesses. Acharya Charaka has mentioned
Sthaulya in one among the Ashta Nindita Purusha which means 8 types of disgusting traits in the people. People who
come in the category of any one of these physical deformities are difficult to treat and considered as despicable
individual. The existing universal criteria to measure the obesity are the Body Mass Index (BMI) in terms of weight
in kg and height in meter square. But BMI only is sufficient to label a person as obese, is still a question. Ayurveda
indicates a set of sign and symptoms to label someone as obese under the term Medoroga. So this review put forth an
idea about what else can be the really deciding criteria except BMI for obesity.

Keywords - Sthaulya, Obesity, BMI, Overweight, Medoroga, Ayurveda
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INTRODUCTION

With the on-going evolution human beings become more and more physically indolent, sitting jobs and
advancement in technology made the life more sedentary which resulted in overweight or obesity. As per National
Family Health Survey-4 prevalence of obesity shoots up drastically in the country in recent 10 years. People coming
in the category of obesity doubled in the number [1]. As per World Health Organisation Obesity is demarcated as
abnormal or excessive accumulation of the fat that may damage the health of people and put an individual for the
serious health risks [2]. Unwholesome diet patterns, sedentary lifestyles, sitting jobs, lack of exercise are the some
main causative agents which trigger the obesity and other metabolic disorders. It is a very common disease in
present scenario but despite being common still it is the most ignored health issue in the developed as well as
developing countries. Studies have revealed that more than 1.9 billion people are overweight and 650 million are
obese globally, more than 135 million individuals are affected by obesity in India [3]. In Ayurveda, obesity is defined
under the category of Santarpanottha Vikara (Diseases caused by over nourishment) [4] and termed as Sthaulya,
Medoroga, Medodushti as its synonyms. Medorogais categorised as the derangement of Medo Dhatuor body fatsdue to
MedovahaSrotasand Agni Dushti [5] Atypical accumulation of Meda Dhatuorfat in the human body is called
as Medodushti which comprises a number of other Medovikaras, together known as Medoroga. As per Acharya Charaka
Vrikka (Kidneys) and Vapavahan (Omentum) both are considered as Medovahasrotomoola [6]. Acharya
Sushruta considered as Kati (loin region) and Vrikka (kidneys) as Medovaha Srotomoola [7]. It means the fat is mainly
accumulated around the abdominal region. llinesses belonging to Meda Dhatu are found as Dhatu Pradhoshaja Vikaras in
Samhitas [8].

To measure the body fat, BMI is the only criteria since years. BMI is intended by dividing a person's weight in
kilograms by their height in meters squared [9]. More than 24.9 kg/m? the person is said to be in the overweight
category which can cause the major health issues [10]. It is an easy way to detect the category of the patient with the
help of a simple formula., which creates a connection in between doctor and patient where a simple observation of a
clinician on BMI provide an opinion regarding health of the patient [11].

BMI IN GENERAL

Body mass index was primarily developed by a Belgian mathematician in 19t century along with a statistician
named Lambert Adolphe. Initially there was no any formula to calculate the BMI but later on when an insurance
company decided to install a standard on weight to charge an amount on insurance as per the health of their clients
in 1940s the formula was made [12]. Adolphe Quetelet as a statistician exposed his curiosity by collecting the data of
the people in terms of weight and height in different age groups and made a formula which is universally known as
BMI calculation for obesity [13]. Apart from weight and height no other factor was taken into account during
creating the formula which was found not accurate demographically later.

BMI RANGES FOR OBESITY [14]

Usually BMI ranges from 18.5 to 40 in which certain categories are there such as the range in between 18.5-24.9
considered as normal. Range in between 25 to 29.9 or equal to 25 considered as overweight category. Above or equal
30 is obesity which is further subdivided into class 1, 2, 3 respectively as per the increasing BMI score (Table.1). More
than 40 ranges considered as morbidly obese. On the other hand if BMI score is below 18 then it is indicative of
specifically not healthy person and below 15 is considered for starvation.

BMI IS AN INACCURATE MEASUREMENT

As per Perelman School of Medicine, University of Pennsylvania, body mass index is measured by weight and height
of a person to find out the obesity of an individual and doesn’t take muscle mass, density of bones, gender
differentiation, complete body structure into account which is necessary to rule out, if the person really comes in the
category of obesity or not. That’s why BMI is said to be erroneous criteria to know about the obesity. Muscle weighs
more than fat therefore; BMI will unavoidably class muscular people, heavier than they actually are [15] BMI alone
can’t be kept as the universal criteria for everyone usually in day to day practice and the clinicians requires the above
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factors also to be considered before diagnosing anyone as obese. But these factors are neglected consistently thereby
giving the false picture of obesity. Director of the Obesity Unit in the Institute for Diabetes, Obesity and Metabolism,
talk over about the issues faced by the wellbeing authority while reviewing about the threats to the health of
individuals related with obesity [16]. Basically BMI is not meant for everyone as the numeric sometimes can deceive
the normal appearance of a human body,for example a muscular man, athlete or a boxer can have high BMI due to
high muscle mass. A professor of Numerical Analysis at Oxford University state that BMI creates misconception and
confusion. Height is one of the indicators of BMI and then short height people can show less or normal BMI and tall
people can show high BMI so the main opinion is that a high BMI is not a proper indicative of obesity in general.

STHAULYA IN AYURVEDA

Ayurveda has different criteria for the obesity. There are certain sign and symptoms mentioned here on the basis of
which a person is said to be obese. Obesity is known as Medoroga here. A person having abnormal accumulation of
Meda Dhatu (Adipose tissue)and Mamsa Dhatu (Muscle tissue)resulting in flabbiness of belly, breast and buttocks is
known as Sthaulya as per Acharya Charaka [17]. Sthaulya is the term which not only includes physical impairment
but also talks about mental and social burden of obesity on human beings. In Ayurveda pathogenesis of Sthaulya
included all the three Doshasi.e. Vata, Pitta and Kapha and among all KledakaKapha is the main culprit for the
pathogenesis of Sthaulya. A lot of dietary and lifestyle factors along with psychological factorshave been mentioned
as the cause of obesity in the Ayurvedic text. Some causative factors are over eating, excessive consumption of heavy
food, Avyayam (Lack of physical exercises), Divaswapna (Sleeping at day time), Shleshmal Ahar Sevan (Intake of food
which aggravates Kapha Dosha) etc.are mentioned in the table below (Table.2) [18]. Sign and symptoms of obesity that
are mentioned in Ayurveda are mentioned in the below table.3. Here we can see a number of sign and symptoms
like exhaustion, perspiration, lack of enthusiasm, shortness of breath, foul odour from the body etc.to detect a person
of obesity. Specific causative factors are also mentioned here in detail. So, the presence of any of these causative
factors along with the sign and symptoms can help to make the diagnosis of obesity.

CONCLUSION

The mere criteria of BMI to diagnose a person of obesity is not the adequate tool as we see there are a number of sign
and symptoms related to obesity according to Ayurveda. As the body mass index of a person can be high due to
increased muscle mass as in athletes or the sport persons, or in some others the bone mass is high in the absence of
any other symptoms, the BMI alone can give the false picture of obesity. The Ayurvedic symptomatic criteria thus
seem to stand well there. Therefore, a diagnostic tool for obesity depending upon the sign and symptoms mentioned
in Ayurveda in addition to BMI can be the appropriate solution.
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Table.1 BMI score as per WHO criteria

CLASS OF OBESITY BMI SCORE
Normal weight 18.5 to 24.9 kg/m?
Overweight >/=25 t0 29.9 kg/m?
Obesity >/=30 kg/m?
Obesity class 1 30 to 34.9 kg/m?
Obesity class 2 35 t0 39.9 kg/m?
Obesity class 3 >/=40 kg/m?

Table.2 showing different Nidanas of Sthaulya as per Ayurveda

S.No. AharatamakaNidanas Modern Correlation
1. AtiSampurana Over eating
2. Guru Aharsevana Excessive consumption of heavy food
3. Adhyashana Eating before digestion of prior food
4. Madhurahaarsevana Excessive consumption of sweet food
5. SheetaAharsevana Excessive consumption of cold diet
6. SnigdhaAharsevan Excessive consumption of unctuos food
7. ShleshmalaAharsevan Kapha increasing food
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8. Nava Anna Sevana Usage of fresh grains
9. Dadhi, SarpiSevana Usage of curd and ghee
10. lkshuVikaraSevan Usage of sugarcane preparations

ViharatmakaNidana

11. Avyayama

Lack of Physical exercise

12. Divaswapna

Day Sleeping

13. Asana evumSwapnaSukha

Luxurious and excessive sleeping

14. BhojanuttarSnan and Nidra

Bathing and sleeping after meals

Mansika and Anya Nidanas

15. Achintan

Lack of mental stress

16. BeejDosha

Heredity

Table.3 showing Lakshanas of Sthaulya

www.tnsroindia.org.in ©[JONS

ISSN: 0976 — 0997

S. No. Lakshanas Modern Correlation

1. Trusha [1] Excessive thirst

2. Kshudha Excessive hunger

3. Moha Delusion,

4, SwapnaKrathan Snoring

5. Sada Exhaustion

6. Sweda Perspiration

7. Durgandha Foul odor

8. AlpaPrana Short breath

9. Javoparodha [2] Early old age symptoms
10. Daurbalya Weakness
11. ChalSphika,Udara, Stana | Flabbiness of buttocks, breast and abdomen
12. Utsah-hani Lack of Enthusiasm
13. Nidraadhikya Excessive sleeping
14. Udar,ParshvaVriddhi Increase in fat
15. Kasa Cough
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ABSTRACT

The intended of my paper is to find the presence of fixed points in Fuzzy 2-Banach Space. E.A Property
plays a major role in fixed point theorems and by using E.A property we can obtain fixed points in fuzzy
2-banach space.

Keywords : Unique fixed point; Fuzzy 2-Banach Space; Property (E.A).

INTRODUCTION

COMMENCEMENT PART:

Fuzzy Sets concept commenced by Zadeh[9]. Katsaras (1984) and Congxin and Ginxuan (1984) alone commenced
the definition of fuzzy norms. E.A property was defined by the Mathematician M. Aamri and D.E. Moutawakil for
self mapping. Let us see some terms of fuzzy 2-Banach space in this paper.
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PRELIMINARIES

Definition 2.1. [4]

Let D be a vector space over a field H (where H is R or C) and * be a continuous t-norm. A fuzzy set N in D2X[0, «<] is
named a fuzzy 2-norm on D if it fulfills the following

conditions:

* N(p,q,0)=0Vp,q€D

* N(p, q,t) = 1Vt > 0 at the minimum two amid the three points are equal

* N(p.q.t) = N(q,p.t)

* N(p+q+rt, +t,+t;3) 2N({,q,t;)* N, t;) *N(q,7,t;)Vp,q,r € Sand t;,t,, t; =0
* For every p,q,€ D,N(p,q,.) is left continuous and lim,_,..N(p,q,t) =1

Triplet(D, N,*) is named as fuzzy 2-normed linear space (F2 — NLS)

Definition 2.2.[4]
If lim,,_.. N(B,,p,t) = 1Vt > 0O, then a sequence {P,,.} ina F2 — NLS(D, N,*) is convergetop € D.

Definition 2.3.[4]
If 1imyynoe N(Pp, Py, t) = 1Vt > 0, where (D, N,*) be a F2 — NLS. Then sequence {P,} in D is named as fuzzy cauchy
sequence.

Definition 2.4.[4]
A linear fuzzy 2-normed space which is complete is named as fuzzy 2-Banach Space.

Definition 2.5.[4]
If N(ASp,SAp,t) = N(Ap,Sp,t)V p € D,t >0 then A and S are named to be weakly commuting where A and S self
maps belongs to the fuzzy 2-Banach Space (D, N,*).

Definition 2.6.[4]
Iflim,, .. (ASpy, SAp,, t) = 1Vt > 0. Every time {P,} is a sequence in D thus and so Ap,,Sp, > pafewp e D asn -
o,Where A and S belongs to the fuzzy 2-Banach Space (D,N,*) then mapping A and S are named as compatible.

Definition 2.7.[4]
If ASp = SAp for all p € D then A and S self maps are named as commuting.

Definition 2.8.[4]
If Ap = Sp afewp € D is named as coincidence point of A and S where A and S are self maps of D.

Definition 2.9.[4]
If Ap = Sp a few p € D then ASp = SAp therefore A and are named as weakly compatible where A and S are self
maps of D.

Definition 2.10.[4].
If Ap = Sp, then w = Ap = Sp is named as point of Coincidence of A and S self maps of the fuzzy 2-Banach Space
(D,N,¥).

Definition 2.11.[1]
If there be a sequence {P,} in D thus and so lim,_.. Ap, =Ilim,_ . Sp, =z a fewzinD. Then (4,S)fulfills
property E. A where pair (4, ) is a Self mapping of a fuzzy 2-Banach Space (D, N,*).

Definition 2.12.[1]
Iflim,_.. Ap, = lim,_.. Sp, = lim,_.. Bq,, = lim,,..Tq, = z
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a few z € D then (A,S) and (B,T) self mapping pairs of a fuzzy 2-Banach Space are announced to fulfills the property
E.A. Every time the sequences belongs to D.

Definition 2.13.[5]

Let {@} be the set and it consists of all real continuous function @: (R*)¢ — R* fulfilling the following condition:
@) d(u,v,u,v,v,u) = 0imply u = v forall u,v € [0,1]

(ii) @(u, v,v,u,u,v) = 0imply u = v forall u,v € [0,1]

(iii)@(u, u,v,v,u,u) = 0imply u = v for allu, v € [0,1]. This relation is named as implicit relations.

Theorem 3.1.
Let (D, N,*) be a fuzzy 2-Banach space and K, L: D — D be two self-mapping fulfilling the following conditions;
0] Pair (K, L) satisfies property (E.A),

(i) A fewo € (¢) and for all p,.q €D and every t >0,
¢{N(Kp,Lq,t),N(Kp,Kq,t),N(Kq,Lq,t), N(Kp,Lp,t), N(Kq,Lp,t), N(Lp,Lq, t)} = 0
(iii) If K(D) is a closed subset of D pairs (K,L) has a coincidence pointin D.

Moreover, if (K, L) is weakly compatible, then mapping K and L have a unique common fixed pointin D.

Proof:
Suppose that (K, L) satisfies the property (E.A), then there be a sequence {P.} in D thus and so lim,_..Kp, =
lim, .. Lp, =z afewz € D.
Since K (D) is a closed subset of D, there be a pointu € Dthus and so Ku = zafew z € D.
~Kp,=Lp,=z=Ku
ToproveLu =z
&{N(Kp,Lq,t),N(Kp,Kq,t),N(Kq,Lq,t), N(Kp, Lp,t), N(Kq, Lp, t), N(Lp, Lq,t)} = 0
Put p = p, and g = u in equation (ii) then
¢{N(z,Lu,t),N(z,z,t),N(z, Lu, t),N(z,zt),N(z,zt),N(z,Lu,t)} = 0
~Lu=z.
Now we have Lu = Ku =z
Now(K, L) is weakly compatible,
LKu = KLu.
=>Lz=Kz
-~ z is a coincidence point of (K, L).
Put p = p, and q = z in equation (ii), We have
O{N(Kpp, Lz, t), N(Kpy, Kz, t), N(Kz,Lz,t), N(Kp,,Lp,, t), N(Kz, Lp,, t), N(Lpy, Lz, t)} = 0
~ Lz =2z
~Kz=z[vKz=Lz=z].
~ z isa common fixed pointin D.
Next, to prove the singularity.
Let w be another common fixed pointin D.
Putp =zand g = win (ii) we have
¢{N(Kz,Lw,t),N(Kz, Kw,t), N(Kw,Lw,t), N(Kz, Lz,t), N(Kw,Lz,t), N(Lz, Lw,t)} = 0
¢{N(z,w,t),N(z,w,t), Nw,w,t),N(z,zt), Nw,zt), N(z,w,t)} =0
>Z=Ww.
Hence z is a common single fixed pointof K, L in D.

Theorem 3.2. Let (D, N,*) be a fuzzy 2-Banach space and K, L, R: D — D be three self-mapping fulfilling the following
conditions;

0] One of the pairs (K, R) and (L, R) satisfies property (E.A) and A(D) < R(D) and L(D) <€ R(D).
(i) A fewg € (¢) and forall p,q € D and every t > 0,

¢{N(Kp,Lq,t),N(Rq,Rp,t), N(Kp,Rp,t), N(Rq,Lq,t), N(Lq, Rp,t), N(Kp,Rq,t)} = 0
(iii) If R(D) is a closed subset of D the pairs (K, R) and (L, R) have a coincidence point in D.
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Moreover, if (K,R) and (L, R)are weakly compatible, then mapping K, L and R have a unique common fixed pointin
D.

Proof:
Suppose that (K, R) satisfies the property (E.A), then there be a sequence {P,} in Dthus and solim,_..Kp, =
lim, .. Rp, = zafewz € D.
NowL(D) € R(D), there be a sequence {q,,} in Dthus and soLq,, = Rp,,

~Kp,=Rp,=Lgq,=z
NowR(D) is a closed subset of D, then there be a pointu € Dthus and soRu = z.

~Kpn, =Rp,=Lq,=z=Ru
ToproveLu =z
Put p = p, and g = u in equation (ii), we have

O{N (Kp,, Lu, t), N(Ru, Rpy,, t), N(Kpy,, Rpp, t), N(Ru, Lu, t), N(Lu,Rp,,t), N(Kp,, Ru, t)} = 0
¢{N(Lu,z,t),N(z,z,t),N(z,z,t), N(Lu, zt), N(Lu, z,t), N(z,z,t)} = O
slu=z [+ ¢uv,v,uu,v)=0 =>u=>v]
~Lu=Ru=1z
-~ z is a coincidence point of (K, R).
Now(L, R) is weakly compatible, we have
LRu = RLu.
=>Lz=Kz
Put p = p, and q = z in equation (ii), we have
O{N(Kpp, Lz, t), N(Rz, Rp,,, t), N(Kpy, Rpp, t), N(Rz, Lz, t), N(Lz, Rp,,, t), N(Kp,, Rz,t)} = 0

Rz=z

~Lz=2z
Putp =zand g = u in (ii) we have

¢{N(Kz, Lu,t), N(Ru,Rz,t), N(Kz,Rz,t), N(Ru,Lu,t), N(Lu, Rz, t), N(Kz,Ru,t)} = 0
>Kz=1z
Hence z is a common fixed pointof K, L, R in D.
To prove the singularity
Let w be another common fixed pointin D.
Putp =zand g = win (ii) we have
¢{N(Kz,Lw,t), N(Rw,Rz,t), N(Kz, Rz, t), N(Rw,Lw, t), N(Lw, Rz,t), N(Kz, Rw,t)} = 0

Sw=z
Hence z is a unique common fixed point of K, L,R in D.

Theorem 3.3. Let (D,N,*) be a fuzzy 2-Banach space and K,M,T,R,S: D — D be five self-mapping fulfilling the
following terms;

0] One of pairs (K, TR) and (K, MS) satisfies property (E.A) and K(D) € MS(D) and K(D) < TR(D).
(i) A fewg € (¢) and forall p,q € D and every t > 0,
¢{N(Kp,Kq,t), N(TRp,MSq,t), N(Kq,MSq,t), N(Kp, TRp,t), N(Kp, MSq,t), N(TRp,Kq,t)} = 0
(iii) If (D) ,MS(D) and TR(D) are closed subsets of Dthus and so the pairs (K, TR) and (K, MS) has a coincidence
pointinD.

Moreover, if (K,S), (K,R), (MS,R) and (TR,S) are commuting pairs, then K, M,T,R and S have a unique common
fixed point in D.

Proof:
Suppose that the pair(K, TR) satisfies the property (E.A), so there be a sequence {P,} in Dthus and solim,,_,.. Kp,, =
lim, .. TRp, = zafewz € D.
NowkK (D) € MS(D), there be a sequence {q,,} in Dthus and solim,,_,.. Kp,, = lim,,_,.. MSq,,
s lim, .. Kp, = lim,,_..TRp, = lim,_..MSq,, = z
Put p = p, and g = u in equation (ii), we have
O{N(Kpn,Ku, t), N(TRp,, MSu,t), N(Ku, MSu, t), N(Kpy, TRp,, t), N(Kp,, MSu, t), N(TRp,, Ku, t)} = 0
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Ku=z
~Ku=MSu=z
Now TR(D) is a closed subset of D, there be a point u € D thus and so TRu = z.

~Ku=MSu=TRu=1z
Let (K, MS) be weakly compatible, we have Ku = MSu

= MSKu = KMSu.

> MSz=Kz
Let (K, TR) be weakly compatible.

~ KTRu = TRKu.

= Kz=TRz
-~ z is a coincidence point of each pair (K, MS) and (K, TR).
To prove z is the common fixed point of K, T,R,S,M in D.
Put p = p, and q = z in equation (ii), we have

O{N(Kpn, Kz,t), N(TRp,, MSz,t), N(Kz, MSz,t), N(Kpy, TR, t), N(Kpy, MSz,t), N(TRp,, Kz,t)} =0
MSz =z
Kz =z[w Kz= MSz]
#TRz=2z[wKz=MSz=TRz = z]
Now(K, S), (K,R), (MS,R) and (TR, S) are commuting pairs, we have
KSz=SKz= Sz
KRz = RKz =Rz
MSRz = RMSz = Rz
TRSz =STRz =Sz
Putp = Szand q = z in (iii) we have

¢{N(KSz Kz,t), N(TRSz,MSzt), N(Kz,MSz,t), N(KSz TRSz,t), N(KSz, MSz,t), N(TRSz,Kz,t)} = 0
=>Sz=z
“MSz=z =>Mz=1z
“Mz=2S8z2=2Kz=2TRz=12z
Putp =z and g = Rz in (iii) we have
¢{N(Kz,KRz,t), N(TRSz, MSRz,t), N(KRz, MSRz,t), N(Kz, TRz t), N(Kz, MSRz,t), N(z,z,t)} = 0

~“Rz=12z
~“Rz=12z
“Tz=12z

Hence Sz=Tz=Rz=Kz=Mz=12z

~ z isa common fixed pointin D.

To prove the singularity

Let w be another common fixed pointin D.
Putp =zand g = win (ii) we have

{(11)1(11)1(11)1(11)1(11)1(ll)}20

= =
Hence is the single common fixed point of ,,,, in.

Example 3.4.
Let =[0,<0) be a fuzzy 2-banach space.
Define,: - by
=3 6— =3
= {3 >3; ={ 3 >3
0 <3 0 <3

Consider a sequence {} = {3+ l}.
Here E.A property and all rules of the result are fulfilled

Hence 3 is the single fixed pointof, in.
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Example 3.5.
Let =[0,<0) be a fuzzy 2-banach space.
Define ,L,R:D — D by
0if p<2 0if p<2 0ifp=2
KD={pif p=2;LD={22if p=2;RD={"2if p=2
2if p>2 2 ifp>2 2if p>2

Consider a sequence {p,} = {2 + %} and{g,} = {2 + %}.
E.A property and all rules of the result are fulfilled.
Hence 2 is their single common fixed point of K, L,R in D.

Example 3.6.
Let D = [0, ») be a fuzzy 2-banach space.

Define K,L,R,T:D - D by
p+2

pifp=2 P2 ifp=2 P2 ifp=2 4-p if p=2
KD={2 if p>2;LD={ o ifp>2 iRD=42 ifp>2:TD= 2 ifp>2
0ifp<?2 0 ifp<2 0 ifp<2 0 ifp<2
Consider a sequence {p,} = {2 +>}and {g,} = {2+ 3.
E.A property and all rules of the result are fulfilled.
Hence 2 is their single common fixed pointin D.
Example 3.7.
Let D = [0, ») be a fuzzy 2-banach space. Define K,M,T,R,S:D — D by
pifp=2 P2 ifp=2 2 ifp=2 4-p if p=2
KD={2 if p>2;MD=4 2 ifp>2:TD=92 ifp>22RD={2 ifp>2;
0ifp<2 0 ifp<2 0 ifp<2 0 ifp<2

6-—p? if p=2 , )
SD=< 2 if p=>2 Considera sequence {pn}={2+z} and {qn}={2+;}.
0 ifp<2

E.A property and all rules of the result are fulfilled.
Hence 2 is their single common fixed point of K,M,T,R,S in D.

CONCLUSION

Utilizing E.A Property the existence and singularity of fixed points are proved in this paper. Completeness condition
is reduced using property E.A. in proving fixed points presence respectively. Using this property we can easily find
the presence of fixed points.
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ABSTRACT

Scheduled Tribes in India are a diversified population of indigenous people or original dweller and one
of the most economically poor and minority groups in India. According to 2011 census, Tribal population
contributed 8.6 per cent of the total population of the country. Tamil Nadu has the lowest percentage of
scheduled tribes, at 1.1 per cent. Tiruvannamalai district has the second largest tribal population size in
Tamil Nadu with 11.45 per cent and has the third highest tribal concentration in the district, i.e. 3.69 per
cent to district total. This current paper aims to identify the region-wise Intra-regional disparities in
literacy of Scheduled Tribes and regional disparity between workers and non-workers of Scheduled
Tribes in Tiruvannamalai district. Dominant economic activity and distinctive function of tribes and its
level in different regions has been identified by Nelson’s method. The study found that, the tribal female
literacy rates in all the regions are less than the male literacy rates. Sophers’ disparity index revealed
that, the highest tribal concentrated region of the study area that is eastern region is having low level
tribal educational disparity. Work participation rate for tribal population of total, male and female are
57.44 per cent, 59.87 per cent and 54.97 per cent respectively. Sophers’ disparity index showed that, all
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the regions of the study area are having low regional disparity between workers and non-workers of
tribal population.

Keywords: dominant function, literacy, regions, regional disparity, socio-economic, tribes, workers, non-
workers.

INTRODUCTION

Scheduled Tribes in India are a diversified population of indigenous people or original dweller and one of the most
economically poor and minority groups in India. The tribal communities have been identified by the Government of
India on the basis of (a) pre agricultural level of technology, (b) extremely low level of literacy; and (c) small,
stagnant or diminishing population[1]. There are 550 different tribes in India and they are varying from each other,
geographically, culturally and in terms of their levels of social as well as economic and educational development,
and their problems vary from region to region. Several commissions and committees have recently advocated a
number of initiatives to address the social and economic disparities among tribes, as well as to break down the tribal
territories' long-standing psychological barriers. According to 2011 census, Tribal population contributed 8.6 per cent
of the total population of the country. Tamil Nadu state ranked 22nd among tribal population in India. It has the
lowest tribal concentration in its population with 1.10 per cent of tribal population in Tamil Nadu to total population
of Tamil Nadu and 0.8 per cent Scheduled Tribes in the Tamil Nadu to total Scheduled Tribes population in India[2].
Based on different socio-economic conditions, there are significant disparities in the state among the districts of
Tamil Nadu state. The tribes have been confined to low status and are often physically and socially isolated instead
of being in the main area. It is well understood that the socio-economic problems faced by tribes is very high[3]. In
this research paper, an attempt has been made to investigate to identify the region-wise Intra-regional disparities in
literacy (education) of Scheduled Tribes and regional disparity between workers and non-workers of Scheduled
Tribes in Tiruvannamalai district. Major Tribal communities in Tamil Nadu, are Irulars, Malayalis, Muthuvans and
Kattunayakans who are repeated to have been cultivating traditional cultivars of paddy, millets, pulses and
vegetables (Anburaja, 2012)[4]. There are also 36 sub tribes in Tamil Nadu, with predominant occupation as
cultivators, agricultural labourers, and forest dwellers.

Tiruvannamalai district has the second largest tribal population size in Tamil Nadu with 11.45 per cent (2" highest
number of population among districts) and has the 3t highest tribal concentration in the district, i.e. 3.69 per cent to
district total. Among districts of Tamil Nadu, Tiruvannamalai district having the highest number of Irular tribes. The
total geographical area of the Tiruvannamalai district is 6188 Sq km. Tiruvannamalai district has three
Municipalities, 12 Taluks, and 18 Blocks, 10 Town panchayats, 54 Revenue firkas, 860 Village panchayats and 1067
Revenue villages. Two blocks namely Jawadhu Hills block and Thandrampet block are fully inhabited by the tribes.
One sixth of the area of this district is covered by reserve forest and hills which is part and parcel of Eastern Ghats
under Jawadhu Hills. The important hills in this district are Thiruvannamalai (2668 ft MSL) Jawadhu Hills (2500 ft
MSL) and Kailasagiri (2743 ft MSL). Major tribes in Tiruvannamalai district are Malayali, Irulars, Kurumans and
Malakkuravan. They have been cultivating traditional cultivars of Paddy, Groundnut, Sugarcane, Millets, pulses,
vegetables and fruit crops. Even though they are cultivators and workers, they are suffered for education, health
care, basic amenities, electricity and road connectivity due to their residence in hill region. Absence of urban centre,
inaccessible physiographic conditions, unemployment, unavailability of facilities, and non-accessibility of different
sources in tribal areas are the problems faced by the Scheduled Tribes in Tiruvannamalai district. Geographical area
map of Tiruvannamalai district with blocks is given in Figure 1. For better understanding and interpretation, the
district was further classified into regions based on the geographical direction and the list of Taluks, Community
development blocks and Regions of Tiruvannamalai district has been given in Table 1.
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Objectives

The specific objectives of the study undertaken are:

e To study the concentration and distribution pattern of scheduled tribes population in the study area.

e To analyse the region-wise intra-regional disparities in literacy and regional disparity between workers and non-
workers of scheduled tribes in the study area.

¢ To identify the dominant activities and distinctive functions of scheduled tribes and its level in different regions
in the study area.

MATERIALS AND METHODS

Tiruvannamalai district was purposively selected for this study, since it has the 2@ largest tribal population in Tamil
Nadu with 11.45 per cent and has 34 highest proportion of Scheduled Tribes with 3.69 per cent of total ST population
in Tamil Nadu. Among districts of Tamil Nadu, Tiruvannamalai district has the highest population of Irular tribes.
The research methods followed in this work includes data collection from secondary sources, and statistical analysis.
Secondary data obtained from different sources includes (i) District Statistical Handbook, Tiruvannamalai: 2021, (ii)
Tamil Nadu Government Portal (http://www.tn.gov.in), (iii) Census of India: 2011, (iv) Government of Tamil Nadu,
Department of Tribal Welfare, and (v) www.census.tn.nic.in. For better understanding of the interpretation of socio-
economic conditions and disparities among the Scheduled Tribes of Tiruvannamalai district, we use different
statistical techniques like

Descriptive Analysis

The descriptive analysis was undertaken using simple averages and percentage analysis to study the concentration
of tribal population, distribution of tribal population, spatial disparity in literacy, educational disparity between
tribes, workers participation, dominant economic activity and distinctive economic activity of Scheduled Tribes at
region level in Tiruvannamalai district.

Sophers’ Disparity Index

David E Sopher (1974) [5] developed Sophers’ Disparity Index to measure the disparity between two groups in their
possession of a particular property in terms of the logarithm of the odds ratio. The objective of taking log is to reduce
the leveling of effect that is regions with higher rate of the indicator may show a lower level of disparity than the
region having low rate of indicator even though the gap is the same for both region. This index will be to identify the
disparity between rural-urban literacy group, the disparity between male-female literacy, the disparity between
rural-urban population, and the disparity between workers and non-workers population in Tiruvannamalai district.
Disparity Index (DI) = Log (X2/X1)+Log(100-X1)/(100-X2)

Where, DI = Disparity Index,

X1 = Percentage of Female Literacy or Percentage of Non-Workers (ST),

X2 = Percentage of Male Literacy or Percentage of Workers (ST),

i.e. X2>X1

The value of Disparity Index is zero in case of perfect equality. Thus, the greater the value of Disparity
Index, higher is the extent of disparity, and lower the value, lower is the disparity (Sopher, 1980) [6].

Nelson’s Method to identify dominant and distinctive functions

Harris (1943)[7] made the first attempt towards identification of the dominant economic characteristics of an area. H.
J. Nelson (1955)[8] used almost similar method with a threshold which could be worked out from the mean and
standard deviation (SD) of the occupational structure of a given area (Jana and Ghosh, 2015)[9]. According to
Nelson’s method, first percentages of each occupation to the total labour force of the area are worked out for each
unit area. The mean and standard deviation of these percentages among all the unit area is then calculated separately
for each economic activity. Dominant function means the attribute which shares the highest proportion (percentage)

62007



http://www.tnsroindia.org.in
http://www.tn.gov.in),
http://www.census.tn.nic.in.

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©lJONS

Vol.14 / Issue 80 / Oct / 2023 International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997

Srinath et al.,

is identified as the dominant one. So, each region has its own dominant function. The characteristics of different
economic activities have been given in Table 2. The areas are then classified according to their percentage of each
economic activity / occupation being more than or equal to Mean + SD, Mean + 2SD, Mean + 3SD. Distinctiveness is a
character which makes an area/region different from others. According to him, distinctive functions can be identified
with the help of arithmetic mean and standard deviation. Nelson considered any function having percentage of
workers greater than arithmetic mean +1 Standard Deviation as the benchmark for being considered as a distinctive
function. The percentage of a function less than its Mean+SD is not considered as significant. According to Nelson,
the scale of distinctiveness has been given in Table 3.

Work Participation Rate
Work Participation Rate is defined by following formula, WPR = Percentage of Scheduled Tribes Total Workers
(Main + Marginal)/ Total Scheduled Tribes Populationx100

Statistical tables, chart diagrams, calculations and graphs have been prepared based on secondary data using the
help of Microsoft Office Excel v.2007. The field survey for the secondary data as well as this work was conducted
during the months of January to March 2023.

RESULTS AND DISCUSSION

Region-wise Concentration of Scheduled Tribes in Tiruvannamalai District

According to 2011 census, among 32 districts of Tamil Nadu, Tiruvannamalai district has the 3rd highest
concentration of Scheduled Tribes with 3.69 per cent to district total. Region-wise concentration pattern of Scheduled
Tribes population to total population in Tiruvannamalai district have been worked out and given in Figure 2. It
could be seen from the Figure 2 that, the concentration pattern of Scheduled Tribes varies from region to region in
Tiruvannamalai district. The Western region has the highest concentration and is identified as a tribal dominated
region where the Jawadhu hills located. The concentration pattern of Scheduled Tribes total population was found
more in Western region (12.64 per cent) followed by Southern region (4.26 per cent), Eastern region (1.60 per cent)
and Northern region (0.68 per cent). The concentration pattern of tribal male population found more in Western
region (12.69 per cent) followed by Southern region (4.27 per cent), Eastern region (1.58 per cent) and Northern
region (0.54 per cent). And the concentration pattern of tribal female population was found more in Western region
(12.59 per cent) followed by Southern region (4.24 per cent), Eastern region (1.63 per cent) and Northern region (0.55
per cent).

Region-wise Spatial Distribution of Scheduled Tribes in Tiruvannamalai District

In Tamil Nadu, Tiruvannamalai district has the 2nd highest distributional pattern of Scheduled Tribes with 15.02 per
cent. Region-wise distributional pattern of Scheduled Tribes population to total Scheduled Tribes population in
Tiruvannamalai district have been worked out and given in Figure 3. It could be seen from the Figure 3 that, the
spatial distributional pattern of Scheduled Tribes varies from region to region in Tiruvannamalai district. The
Western region has the highest distributional pattern and is identified as tribal dominated region where the Jawadhu
hills located. The distributional pattern of Scheduled Tribes total population was found more in Western region
(58.63 per cent) followed by Southern region (28.62 per cent), Eastern region (9.38 per cent) and Northern region (3.38
per cent) in that order. The distributional pattern of tribal male population was found more in Western region (58.97
per cent) followed by Southern region (28.60 per cent), Eastern region (9.15 per cent) and Northern region (3.28 per
cent). And the distributional pattern of tribal female population was found more in Western region (58.27 per cent)
followed by Southern region (28.64 per cent), Eastern region (9.61 per cent) and Northern region (3.47 per cent).

Region and Gender-wise Spatial Disparity in Literacy Rate
In Tiruvannamalai district Scheduled Tribes total literacy rate is 46.81 per cent and having 30t rank among districts
of Tamil Nadu. In the study area, tribal male literacy rate is 56.02 per cent and whereas the tribal female literacy rate

62008



http://www.tnsroindia.org.in

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©lJONS

Vol.14 / Issue 80 / Oct / 2023 International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997
Srinath et al.,

is 37.53 per cent. Region and gender-wise literacy rate of Scheduled Tribes in Tiruvannamalai district in percentage
has been given in Figure 4. It could be seen from the Figure 4 that the overall literacy rates of tribes in the regions of
the study area ranges from 40.86 per cent in Eastern region to 52.11 per cent in Southern region. The tribal male
literacy rates ranges from 46.39 per cent in Eastern region to 60.12 per cent in Southern region. The tribal female
literacy rate ranges from 33.58 per cent in Western region to 43.99 per cent in Southern region. It shows that, the
tribal female literacy rates in all the regions are less than the male literacy rates.

Region-and Gender-wise Educational Disparity of Scheduled Tribes in Tiruvannamalai District

It could be seen from the table 4 that, Western region of the study area is having medium disparity among tribes.
According to Sopher’s Disparity Index, the regions of Southern, Northern, and Eastern are having low level tribes
educational disparity. The highest tribal concentrated region of the study area that is Eastern region is having low
level tribal educational disparity. However, this region is having low level female tribal literacy rates than male
tribal literacy rates. The literacy rates of females belonging to Scheduled Tribes community continue to be a major
problem in this study area.

Work Participation of Scheduled Tribes in Tiruvannamalai District

The problem of sustaining the livelihood security among the tribal population is closely linked to their employment
status in the study area. In the study area, the work participation rate of tribal population for total, male and female
are 57.44 per cent, 59.87 per cent and 54.97 per cent respectively. Region wise differences in terms of work
participation rate for the tribal population ranges from 56.54 per cent in Southern region to 57.92 per cent in Western
region. Work participation rate (workers) and non-workers of tribes in different regions of the study area has been
given in Table 5. It could be seen from the table 5 that, the work participation rate or workers population in the
study area for tribal population is high in Western region (57.92 per cent) followed by Eastern region (57.46 per cent),
Northern region (56.80 per cent) and Southern region (56.54 per cent). In study area the percentage of non-workers
population of tribal population is high in Southern region (43.46 per cent) followed by Northern region (43.20 per
cent), Eastern region (42.54 per cent) and Western region (42.08 per cent). The highest tribal concentrated region that
is Western region is having highest tribal workers population and lowest tribal non-workers population.

Region-wise Regional Disparity of Workers and Non-Workers of Scheduled Tribes in Tiruvannamalai District

In the study area, the percentages of tribal workers population of total, male and female are 57.44 per cent, 59.87 per
cent and 54.97 respectively. The percentages of tribal non-workers population of total, male and female are 42.56 per
cent, 40.13 per cent and 45.03 per cent respectively. According to Sophers Disparity Index, it could be seen from the
table 6 that, all the regions of the study area are having low regional disparity between workers and non-workers of
tribal population.

Dominant and Distinctive Economic Activity of Scheduled Tribes in Tiruvannamalai District

Dominant and Distinctive analysis are an important technique to study and identify the dominant and distinctive
functions from the tribal population group of attributes in a particular region. Based on the percentage of different
types of workers among tribes, we have tried to identify the dominant and distinctive functions in different regions
of the study area. In this regard, we have used H.J. Nelson’s Method (1955) to identify dominant and distinctive
functions. According to Nelsons’ method, if percentages of cultivator of a particular region leave behind the overall
mean plus standard deviation value, then that region will be considered as cultivator dominant region. If the value
surpasses the overall mean plus one standard deviation values, then it will be CL1 or the region’s economy is
depended on Cultivation. If the percentages of different types of workers such as Cultivators (CL), Agricultural
Labourers (AL), Household Industry Workers (HIW) and Other Workers (OW) did not cross the overall mean plus
standard deviation value, then it will be a region with diversified economy.

It could be seen from the table 7 that, the dominant economic activity of tribes in Southern region is agricultural
labour work, and having AL1 distinctive function with dependency of agricultural labourers. The dominant
economic activity of tribes in Western region is agricultural labour work, and this region having CL1 distinctive
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function with dependency of cultivators. The dominant economic activity of tribes in Northern region is agricultural
labour work, and having diversified distinctive function with dependency of all the workers. And the dominant
economic activity of tribes in Eastern region is agricultural labour work, and this region having diversified
distinctive function with dependency of all tge workers. According to Nelsons’ method, the highest tribal
concentrated region of the study area that is Western region comes under dominant activity of agricultural labour
work and distinctive economy of cultivators.

CONCLUSION

The tribal areas are located under complete rural blocks in the study area, and it has not yet been developed on the
tribal areas as expected. In the case of tribal households living in the hilly region of Tiruvannamalai district, physical
barriers and insufficient infrastructure such as road communication, railway links, telecommunication facilities and
lack of education using modern technology have been identified as constraints for establishing large industries and
sustainable rural livelihoods. Tribes in the study area are deprived of the all sections of development and lack of
education. Powerful democratic responsibility from both the state and central governments was indeed urgently
necessary to improve services for tribal populations. The allocation of qualified and experienced female teachers,
along with established infrastructure and awareness of accessibility of going to schools and colleges for girls, will
assist in increasing female literacy levels. The highest tribal concentrated region of Tiruvannamalai district that is
Western region comes under dominant activity of agricultural labourer works and distinctive economy of cultivation
which indicates that the region having lower economic condition. Efforts should be taken exclusively for this
Western region for enhancing the capabilities of the tribes to participate in other economic activities also.
Infrastructural development in the study area will support in the development of large industries, which will
generate career opportunities for Scheduled Tribes. Finally, it should have been noted that improved educational
infrastructure and creation of employment opportunities for tribes on a wider scale is preferable. In this
circumstance, expanding education by providing various tribes art, craft and innovations in education methods seem
to be essential for tribes' social and economic development. Many reasons may have contributed to the persistence of
this local knowledge. The lack of modern and government facilities, as well as the various tribes area's remote
geographical features, as well as a strong belief in folk knowledge, all make a contribution to their priority for
traditional knowledge for their culture. The promotion of different new integrated tribal development initiatives for
the designated tribal areas will result in the removal of socio-economic barriers in the study area.

ABBREVIATIONS

ST - Scheduled Tribes, DI — Disparity Index, SD — Standard Deviation, WPR — Work Participation Rate, CD —
Community Development, CL - Cultivators, AL — Agricultural Labourers, HIW - Household Industry Workers, OW-
Other Workers.

REFERENCES

1. Article 366 (25) of the Constitution of India.

Census of India: 2011, https://censusindia.gov.in/census.website/

3. Haseena, V. A. (2015). Poverty and livelihood problems among the scheduled tribes in Kerala-a study on
Attappady. Journal of Poverty, Investment and Development, 14, 94-101.

4. Anburaja, V., & Nandagopalan, V. (2012). Agricultural Activities of the Malayali Tribal for Subsistence and
Economic Needs in the Mid Elevation Forest of Pachamalai Hills, Eastern Ghats, Tamil Nadu, India. International
Journal of Agricultural Research, Innovation and Technology, 2(1), 32-36.

5. Sopher, D.K, (1974) “Measurement of Disparity”, The Professional Geographer, 26/4, (November), pp. 380-392.

6. Sopher, D. K, (1980). Sex Disparity in Indian Literacy. In D. E. Sopher (Ed.), An Exploration of India:
Geographical Perspectives on Society and Culture (pp. 130-188). New York: Cornell Press.

N

62010



http://www.tnsroindia.org.in
https://censusindia.gov.in/census.website/

Indian Journal of Natural Sciences “ www.tnsroindia.org.in ©lJONS

Vol.14 / Issue 80 / Oct / 2023

International Bimonthly (Print) — Open Access  ISSN: 0976 — 0997

Srinath et al.,

7. Harris C. D. (1943): A Functional Classification of Cities in the United States, Geographical Review, vol-33 (1), pp-

86-99.

8. Nelson H.J. (1955): A Service Classification of American Cities, Economic Geography, vol-31 (3), pp-189-210.

9. lJana, N. C & Ghosh, P. K. (2015) Socio-Economic Conditions and Quality of Life in the Tribal Areas of Orissa with
Special Reference to Mayurbhanj District, Space and Culture, India, 3:2.

10. Patra S (2009) Literacy and Health of Tribals in Orissa, Indian Journal of Regional Science, Vol. XXXXI (2).pp. 38-

45,

11. Das A. B. & Sahoo D. (2012): Regional Disparities in Education: A Comparative Study between Kbk and Non-Kbk
Districts of Odisha, India. International Journal of Humanities and Social Sciences Vol.1: 1, pp. 39-52

12. Roy, D. (2012). Socio-economic Status of Scheduled Tribes in Jharkhand. Indian Journal of Spatial Science, Vol-3
(2), 26-34.

13. Paltasingh, T., & Paliwal, G. (2014). Tribal population in India: regional dimensions & imperatives. Journal of
Regional Development and Planning, 3(2), 27-36.

14. Karibeeran, S. (2016). A qualitative study on the health and education of primitive tribal groups (PTGS) of
Gudalur, Tamil Nadu. International Journal of Information Research and Review, 3, 2161-2168.

15. Sathiyanarayanan, S., Muthunarayanan, L., & Devaparthasarathy, T. A. (2019). Changing perspectives in tribal
health: Rising prevalence of lifestyle diseases among tribal population in India. Indian Journal of Community
Medicine: Official Publication of Indian Association of Preventive & Social Medicine, 44(4), 342.

Table 1. List of Taluks, Blocks and Regions in Tiruvannamalai District

S.No Name of Taluks S.No Name of CD Blocks Regions
1 Tiruvannamalai 1 Tiruvannamalai
2 Kilpennathur 2 Keelp.)e.nnathur Southern Region
3 Chengam 3 Thurinjapuram
4 Thandrampet 4 Thandarampet
5 Polur 5 Kalasapakkam
6 Kalasapakk.am 6 Jawadhu hills Western Region
7 Jawadhu Hills 7 Chengam
8 Chetpet 8 Pudhupalayam
9 Arni 9 Polur
10 Cheyyar 10 Chetpet
11 Vandavasi 11 Peranamallur Northern Region
12 Vembakkam 12 Arni
13 West Arni
14 Cheyyar
15 Anakkavur
16 Vembakkam Eestern Region
17 Vandawasi
18 Thellar

(Source: Statistical Hand Book, Tiruvannamalai District)

Table 2. Characteristics of Different Economic Activities to identify the Dominant Function

S.No Economic Activity Characteristics
Cultivator is a person who is engaged as worker in cultivation of certain crops
1. Cultivators on land owned by him or held by him for payment in money, kind and share.
Cultivators include supervision or directions of cultivation.
2. Agricultural Labourers | Agricultural labourer is a person working in another person’s land for wages in
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cash or kind. He has no risk of cultivation.

Household industry worker is a person who works for a major part in
Household Industry Y P jor p

3. Workers household industry. Household industry relates to production, processing,
servicing, repairing or making and selling of goods.

her worker i rson who is en inth her than cultivation

" Other Workers Other worker is a person who is engaged in the activities other than cultivation,

agricultural labourer and household industry.

(Source: Statistical Hand Book, Tiruvannamalai District)

Table 3. Scale of Distinctiveness to identify the Distinctive Function

S.No | Range of percentage of workers | Scale of distinctiveness
1. Mean + SD to Mean + 2SD 1st Order
2. Mean + 2SD to Mean + 3SD 2 Order
3. Above Mean + 3SD 3rd Order

(Source: Nelson, 1955[8)

Table 4. Region-wise Educational Disparity Scheduled Tribes in Tiruvannamalai District

S.No | Regions of Tiruvannamalai District | Disparity Index Value Category
1. Southern Region 0.28 Low Disparity
2. Western Region 0.38 Medium Disparity
3. Northern Region 0.21 Low Disparity
4, Eastern Region 0.20 Low Disparity

(Source: Authors Calculation)

Table 5. Work Participation Rate and Non-workers of Scheduled Tribes in Different Regions of Tiruvannamalai
District (in percentage)

S. No | Regionsof Tiruvannamalai District Tribes Workers (WPR) | Tribes Non-Workers
Total | Male | Female | Total | Male | Female

1. Southern Region 56.54 | 60.92 | 52.07 | 43.46 | 39.08 | 47.93

2. Western Region 5792 | 58.79 | 57.02 | 42.08 | 41.21 | 4298

3. Northern Region 56.80 | 60.55 | 53.17 | 43.20 | 39.45 | 46.83

4. Eastern Region 5746 | 63.26 | 51.81 | 4254 | 36.74 | 48.19

Total 57.44 | 59.87 | 5497 | 4256 | 40.13 | 45.03

(Source: Authors Calculation)

Table 6. Regional Disparity of Workers and Non-Workers of Scheduled Tribes in Tiruvannamalai District

S.No Regions of Tiruvannamalai District Disparity Index Value Category
1. Southern Region 0.23 Low Disparity
2. Western Region 0.28 Low Disparity
3. Northern Region 0.24 Low Disparity
4, Eastern Region 0.26 Low Disparity

(Source: Authors Calculation)
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Table 7. Region-wise Dominant and Distinctive Economic Activity of tribal Workers in the Tiruvannamalai

District
S. Regions of Tiruvannamalai Percer:,t\jlgekof Tribal Dominant Distinctive
No District cL ALor T’_ﬁw oW Function Function
1. Southern Region 2559 | 5528 | 1.61 | 17.52 AL AL1
2. Western Region 38.86 | 52.14 | 184 7.16 AL CL1
3. Northern Region 10.17 | 4476 | 1.92 | 43.15 AL Diversified
4. Eastern Region 3.75 | 4848 | 0.75 | 47.03 AL Diversified
Mean 1959 | 50.16 | 1.53 | 28.72
Standard Deviation (SD) 1578 | 455 | 054 | 19.44
Mean + SD (1%t order) 3537 | 54.71 | 2.07 | 48.15
Mean + 2SD (2" order) 51.15 | 59.26 | 2.60 | 67.59
Mean + 3SD (34 order) 66.94 | 6381 | 3.14 | 87.03
(Source: Authors Calculation)
J’lruvannamllxi District ~ = 1400 -
| Blocks . 16412812 80
:_ NORTHERN REGION W {} £ 1200
i - - < s ; 1000 |
| g iz Il v
o o o e s L — i Fetmales (%)
| om0 i 40
i = E 200 - i_ = TREST .
'E s i 000 - . - ‘ :
¢ L ;";I_T]“_R\Z i : Southern Region Western Region Northern Region Eastern Region
-

A e T —— e e e e e e e e

(Seurce: Sravistical Havd Baok Tiravannamalafistier)

(Source: Figures - Authors)

Fig. 1 Blocks and Regions of Tiruvannamalai
District, Tamil Nadu

Fig. 2 Region-wise Concentration of Scheduled
Tribes Population in Tiruvannamalai District (in
Percentage)
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Fig. 3 Region-wise Spatial Distribution of Scheduled
Tribes Population in Tiruvannamalai District (in
Percentage)

Fig. 4 Region and Gender-wise Literacy Rate of
Scheduled Tribes in Tiruvannamalai District (in

percentage)
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ABSTRACT

Cervical cancer is the fourth most common cause of cancer mortality and the third most prevalent
disease diagnosed globally. Women in India have a 17% higher mortality rate from cancer than women
worldwide. Infection with certain high-risk strains (16 & 18) of Human Papillomavirus (HPVs) is the
primary cause of cervical cancer. Both sexes may be vaccinated against HPV to protect themselves from
contracting the disease. Awareness of the HPV vaccine has to be researched, and action is taken to
increase vaccination rates. Researchers surveyed 100 students from different colleges in the
Chengalpattu area over the course of six months using self-designed questionnaires after receiving
permission from the college’'s administration. Statistical analysis was used to make sense of the data.
This study substantiated that 45% people know about cervical cancer and only 35% people aware about
the HPV vaccination. Overall, 25.8% of students said they wouldn't get the HPV vaccine because they
believe it isn't as effective as other vaccines. The overall study concluded that awareness about disease
and knowledge about its prevention is poor among college students.

Keywords: Knowledge, Cervical cancer, Prevention, HPV vaccination, Cross sectional study, Siddha.
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INTRODUCTION

Cervical cancer is third among all cancers in incidence and mortality among women[1]. About 90% of the 604,000
new instances of cervical cancer & 342,000 deaths from the disease in 2020 will occur in low & middle-income
countries [2]. In India, 17% of the deaths from cancer among women of childbearing age occur in the country.
According to WHO estimates, by 2020, around 18.7 new cases of cervical cancer will be diagnosed per 100,000
women [3]. Cancers of the breast, lungs, intestines, & prostate are the most prevalent types. In poor and lower-
middle-income nations, cancer is caused by diseases like human Papilloma Virus (HPV) & hepatitis around 30% of
the time. Cancer is a disease that, if caught early & treated properly, has a high cure rate [4].

Awareness levels and views about cancer screening are both predicted to shift as cancer rates rise in India. Few
studies have examined Indians' cancer knowledge and screening behavior. The earlier a cancer is diagnosed and
treated, the higher the chances of a positive result [5]. The most frequent signs of cervical cancer are abnormal
vaginal bleeding that does not coincides with menstruation, foul-smelling vaginal discharge, discomfort during
sexual activity, pain in the pelvic region, post-coital hemorrhage, weight loss, and so on[6].

Human Papilloma Virus (HPV) infections affect the reproductive system and are spread via sexual contact. There are
around 200 different types of HPV, about 40 of which cause infections in the anogenital area. Cervical cancer types 16
&18 account for the vast majority (70%) of the disease [7]. In the case of cervical cancer, a lack of education is a
leading cause of death. Cervical cancer might be avoided & controlled if examined & treated before, but it lacks
noticeable symptoms at first. The World Health Organization (WHO) has initiated a global effort to expand
preventive, screening, & treatment measures with the aim of eradicating cervical cancer as a public health concern in
the 21st century[8]. Consequently, there has been a recommendation to implement additional preventive measures
by means of vaccination as a form of reinforcement.

Presently, there is no pharmacological intervention or therapeutic modality available for the management of HPV
infection. However, preventive measures in the form of vaccines are available to provide effective protection against
the acquisition of HPV [9]. The administration of HPV vaccination is advised due to its potential to confer protection
against various other types of HPV. The aim of this study is designed to employ a questionnaire as a means of
evaluating the level of awareness regarding cervical cancer & HPV vaccination among college students with the aim
of overcoming the obstacles that hinder the acceptance of the vaccine and to enhance knowledge pertaining to
Cervical Cancer and HPV immunization.

MATERIALS AND METHODS

This cross-sectional research was conducted in a local community. One hundred female students aged between 18
and above from different institutions in the Chengalpattu area served as informants for this research. The purpose of
this research is to evaluate college students understanding about cervical cancer and HPV vaccination. The National
Institute of Siddha's Institutional Ethical Committee granted permission for this research on November 25, 2021
(NIS/IEC/2021/MP-2); before to the performance of the study, CTRI Registration was completed
(CTRI/2022/03/040800). This study was conducted on 100 college going students from Chengalpattu district. The
target of 100 subjects were achieved from four various colleges on equal proportion based on inclusion criteria and
their availability during the time of survey. The study was carried out between February and April of 2022. Data was
gathered by means of personal interview using a ethical committee approved standardized questionnaire. The
participants completed the questionnaire on own willingness. After completion of the survey the students interacted
about the disease and vaccination. After obtaining data from the required sample size (100 participants) the
frequency for each factor was obtained.
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RESULTS AND DISCUSSION

This cross-sectional investigation examined college students perceptions of the hurdles to HPV vaccine uptake as
well as their awareness of cervical cancer. Majority of the subjects participated in the study contributes to middle
economic status. The age group of all the participants was between18-25 as the focus was to create awareness about
the vaccination before their first sexual contact. This study substantiated that 45% people know about cervical cancer
and only 35% people aware about the HPV vaccination. Most of the subjects (i.e: 98%) were not vaccinated. Because
they believe it isn't as effective as othervaccines.Only19%wasawarethatHPV causes the cervical cancer. 58% of the
subjects have no idea about mode of transmission, 24% of the subjects were aware that sexual contact is the cause.
The signs of cervical cancer include vaginal flow of blood despite of menstruation, vaginal discharge with foul smell,
pain during sexual contact, post coital bleeding, weight loss, lower abdominal pain. Overall, 21.5% were aware of
these symptoms. The various risk factor of cervical cancer was known to 21.3% among 100 subjects.

According to the study the participants thought the disease is more common among girls of younger age and does
not affect the boys. The disease is more likely to be common among women of age of 30-50, 48% of the subjects
known about this fact. 57% of the subjects believe cervical cancer can be prevented. Yet only 10% was aware about
the screening technique for the disease. Among the 10% only 2% was aware that the screening interval is once in 3
years. 83% of the subject have no idea whether HPV vaccine avoid cervical cancer & other cancers. Only 9% of the
subjects were aware at what age they should be vaccinated and 24% thought the vaccine is suitable for both genders.
Only 38% were interested to take vaccination as the rest were afraid because they are lack with the awareness and
knowledge about the vaccination and 3% of their family members were vaccinated which is encouraging. They
believed that the vaccine won't cause any side effects. However, 52% were unwilling to recommend the vaccine to
others as they lack the knowledge and adverse effect over the vaccine. Overall, 25.8% of unwillingness to take
vaccination includes lack of awareness and the mis concept that HPV vaccination has not been widely accepted and
they don’t know about the administrative importance of the vaccination. As awareness alone don’t make any change
unless we encourage them to take vaccination. First step is to make them involve creating awareness about the
disease and the availability of vaccination among their family members. The family members should also support
them by taking vaccination and participating in regular observation for cervical cancer [10].

CONCLUSION

This overall research concluded that awareness about disease and knowledge about its prevention is poor among
college students. There is an urgent need to educate them with knowledge and encourage them to follow the
preventive measures. Providing knowledge to student from with various social & educational background helps to
prevent the disease. Even though there is availabilityofvaccinationthepeoplestilllackaboutthesourcewhereitcanbe
accessed and dosage about the vaccination. The government should develop programmes to popularize the vaccine
among the public and encourage them to take vaccination without any hesitation.
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Table 1: Knowledge about cervical cancer

S.No | Description | Percentage %
1. Yes 45%
2. No 55%

Table 2: Knowledge about HPV vaccine

S.No | Description | Percentage %
1. Yes 35%
2. No 65%
Table 3: Are you vaccinated for HPV
S.No | Description | Percentage %
1. Yes 2%
2. No 98%

Table 4: Recommended age for HPV vaccine

S. No | Description | Percentage
1. 9-16 9%
2. >16 18%
3. Others 7%
4. Don’t know 66%
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Table 5: Are you interested to get HPV vaccine

S. No | Description | Percentage %

1. Yes 38%

2. No 62%

Table 6: Family history for HPV vaccination

S. No | Description | Percentage %

1. Yes 3%

2. No 97%

Table 7: Preventive methods against cervical cancer

S. No Description Yes | No | Don’t know
1L Sexual .relatlonshlp with a 21% | 2% 77%
single partner
2. Personal hygiene 54% | 3% 43%
3. Vaccination 53% | 2% 45%
Regular screening for
4. equiar screeningIor 50 | 594 52%
cervical cancer
Barrier meth for
5. arrier methods fo 19% | 1% 80%
Contraception

Table 8: Reasons for unwillingness

www.tnsroindia.org.in ©[JONS
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S. No Description Yes | No | Don’'t know
1. Lack of awareness 57% | 8% 35%
2. Worry about the price 12% | 29% 59%
3. Fear of side effects 43% | 8% 49%
4. Not considering yourself at risk of cervical cancer | 20% | 21% 59%
5. Not many people a.re aFcepting the HPV 17% | 2% 79%
vaccination.
6. Doctors did not Recommend 17% | 8% 75%
7. Vaccine does not offer Complete protection 7% | 10% 83%
8. not aware of the significance of HPV 3206 | 9% 59%

vaccination
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ABSTRACT

Drug utilization evaluation is one of the tools to study the use of drugs and its impact on the healthcare
system. The main aim of the study is to assess the drug utilization evaluation of antibiotics in the general
medicine department of a tertiary care hospital, Namakkal. The prospective study was conducted for
duration of 3 months in a tertiary care hospital. A total of 100 patients were involved in the study. Out of
which,49% were male patients and 51% were female patients with an average age of 55.09+17.17. Nearly
14% of patients are diagnosed with lower respiratory tract infection and urinary tract infection and most
commonly prescribed antibiotic in the study population was cephalosporins and  lactamase inhibitors.
The rational use of antimicrobial agents is one of the main contributors to control worldwide emergence
of antibacterial resistance, side effects and reduced cost of the treatment.

Keywords: Drug utilization evaluation, antibiotic, cephalosporins, (3 lactamase inhibitors.

INTRODUCTION

The term antibiotic was defined by Waksman as an “antibiotic or an antibiotic substance is a substance produced by
microorganism, which has the capacity of inhibiting the growth and even of destroying other microorganisms”(1).
Antibiotics are powerful and effective in fighting against numerous infectious diseases that are caused by bacteria
and have been frequently used for effective treatment against a wide variety of bacterial infections.
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DRUG UTILIZATION EVALUATION

Drug utilization evaluation is defined as authorized, structured, ongoing review of healthcare provider prescribing,
pharmacist dispensing and patient medication(2). To achieve the optimal benefit of drug therapy in patient’s health
care system, rational drug use is considered as an important factor that has to be checked(3), (4).Irrational use of
drugs may leads to random increase in the cost of the medical care, antimicrobial resistance, adverse effects and DUE
studies which forms as a potential tools in evaluation of health system. Drug utilization studies focuses on factors
related to prescribing, dispensing, administering of medication and associated events.

The basics of the drug dispensing policies at local and national level are framed based on the drug utilization
research(2).Therefore, the ultimate goal of such research is to facilitate rational use. WHOATC/DDD (anatomical
therapeutic chemical/ defined daily dose) methodology is used as a reference standard for drug utilization studies.
For each drug and route of administration, defined daily dose is defined by WHO collaborating center for drug
statistics and methodology as the assumed average maintenance adult dose per day for its main indication(3).

Classification of drug utilization evaluation:

DUE is typically classified into three different categories
1. Prospective DUE

2. Concurrent DUE

3. Retrospective DUE

Steps in drug utilization evaluation:

Drug utilization evaluation process is divided into four phases.
1. Phase 1: Planning

2. Phase 2: Data collection and evaluation

3. Phase 3: Interventions

4. Phase 4: Program evaluation (3),(5).

The main aim of the study is to assess the drug utilization evaluation of antibiotics in the general medicine
department of a tertiary care hospital, Namakkal.

MATERIALS AND METHODS

Study site: The proposed study was conducted at In-patient ward of Thangam hospital, Namakkal. This hospital is
regarded as one of the best health care providers in Namakkal District. It is equipped with advanced medical
equipments and technologies. It provides specialized services in fracture, rheumatology, oncology, urology, thyroid,
radiology.

Study design: Prospective Studies

Study duration: The study was conducted for a period of 03 months from November 2022- January 2023

Study Population: In this study a total of 100 patients were enrolled.

Study criteria: The patients visiting the general medicine department were enrolled in to the study after taking their
consent and by considering following inclusion and exclusion criteria.

Patient inclusion criteria

> Patients who are prescribed with antibiotics in general medicine department.
> Patients aged above 10 years.

» Patients willing to give their consent
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Patient exclusion criteria
» Pregnantand lactating women
» Patients who are not willing to give their consent

Data collection

The data were collected from the patients who met the inclusion criteria. To study the drug utilization of antibiotics,
relevant details of every in-patient who are prescribed with antibiotics were collected in suitably designed form. The
relevant data of each patient were collected from the in-patient record. The demographic data (age, sex), the
diagnosis, co-morbidities duration of stay, number of antibiotics prescribed, reason for antibiotic prescription,
therapeutic outcome of the patients were obtained from the in-patient case records of each patient. The details of the
data collected were transferred into MS Office excel work sheet.

Study procedure

A prospective study was conducted in the general medicine department of a tertiary care hospital Namakkal during
November 2022 to January 2023. Prescriptions were collected from patients attending the general medicine
department. The drug utilization patterns of antibiotics agents were analyzed. No follow up of prescription was
done.

RESULT AND DISCUSSION

The cases were analysed based upon gender, the study population shows 49% of male patients and 51% of female
patients. . This parameter correlates with the study conducted by Harish Handyal et.al.,(6)which concludes that, out
of their study population, 44.72% were male, 55.27% were female patients. Figure no. 1 shows the analysis of the
cases based on gender.

Analysis of the cases based on age

The cases were analysed based upon age, the study population shows 5% of patients from the age group 11-20
category, 4% of patients were under 21-30 category, 9% of patients were under 31-40 category, 10% of patients were
under 41-50 category, 41% of patients were under 51-60 category, 15% of patients were under 61-70 category, 10% of
patients were under 71-80 category, 5% of patients were under 81-90 category and 1% of patients were under 91-100
category. The average age of study population was found to be 55.09+17.17. Based on this analysis, patients under
the age of 51-60 shows increased use of antibiotics when compared to other age category. This result is almost similar
to the study conducted by Farrah Bilal et.al,.(7)which describes, out of 300 patients, nearly 23.7% of the patients lies
under the age group of 50-59.Figure no.2 shows the analysis of the based on age.

Analysis of the cases based on diagnosis

The cases were analyzed based on the diagnosis of the patient, 1% of patients diagnosed with ulcer, 3% of patiens
with acute pulmonary edema, 3% with alcoholic induced gastritis, 9% of patients with bonchial asthma, 10% of
patients with bronchitis, 4% of patients with chronic kidney disease, 7% of patients with COPD, 3% of patients with
coronary artery disease, 9% of patients with dengue fever with thrombocytopenia, 4% of patients with diabetes
mellitus, 6% of patients with diabetic foot ulcer, 1% of patients with hypotensive neuropathy, 1% of patients with
hypothyroidism, 14% of patients with lower respiratory ttract infecion,1% of patients with LV dysfunction, 1% of
patients with diabetic encephalopathy and DKA, 1% of patients with umbilical hernia, 14% of patients with urinary
tract infection, 3% of patients with urosepsis and 5% of patients with viral fever. Figure no.3 shows the analysis of
the cases based on diagnosis that indicates patients with Lower respiratory tract infection and urinary tract infection
are prescribed with antibiotics in higher number.
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Analysis of the cases based on class of antibiotics

Based on study population, the cases were analyzed on class of antibiotics out of which 2% patients were given
carbapenem (CARBA)+ penicillins (PCN) + 3 Lactamase inhibitors (BlaC), 1% cephalosporin (CEP)+ 3 Lactamase
inhibitors (BlaC)+ carbapenem (CARBA), 70% cephalosporins (CEP), 11% cephalosporins (CEP)+ [3 lactamase
inhibitors (BlaC), 1% Cephalosporins(CEP)+ 3 Lactamase inhibitors (BlaC)+ Aminoglycoside antibiotics (AMG), 4%
Cephalosporins (CEP)+ 3 Lactamase inhibitors (BlaC)}+ Quinolone antibiotics (QNs), 1% Cephalosporins (CEP)+ 3
Lactamase inhibitors (BlaC)+ tetracycline (TC)+ aminoglycoside antibiotics (AMG), 6% Cephalosporins (CEP)+ (3
Lactamase inhibitors (BlaC)+ tetracycline (TC), 1% Cephalosporins (CEP)+ @ Lactamase inhibitors (BlaC)+
Tetracycline (TC)+ Quinolone (QNs), 2% Penicillins (PCN)+ [3 Lactamase inhibitors (BlaC)+ Quinolone (QNs), 1%
Quinolone (QNs). This was similar to the study conducted by the SanojPanicker(9) where the cephalosporin
antibiotic was given to 66.5% patients. Figure no. 4 shows the analysis of the cases based on antibiotics which
indicates cephalosporins is prescribed in increased number when compared toother combination of drugs.

Analysis of the cases based on reason for antibiotic prescription

Based on study population, the cases were analyzed on reason for antibiotic prescription. 54% patients were under
BPI category, 27% patients were under Non-BPI category and 19% patients were under the category of prophylaxis.
This parameter correlates with the result obtained from the study conducted by Sanoj Panicke (8)which concludes
that, out of their study popultion 41% of patients were prescribed antibiotics for BPI. Figure no.5 shows the analysis
of the based on reason for antibiotic prescription.

Analysis of the cases based on therapeutic outcome of the antibiotic

Based on study population, the cases were analysed on therapeutic outcome of the antibiotic. 48% of patients were
under controlled category, 46% of patients were under cured category and 6% of patients were under no-
improvement category. Figure no.6 shows the analysis of the based on therapeutic outcome of the antibiotic.

CONCLUSION

Drug utilization evaluation studies plays important role in identifying the prescription pattern among the patients
which helps in provide useful information for improvement of the appropriate and effective use of antibiotics and
also developing the proper protocols for the use of antibiotic in hospitals. Therefore, rational use of antibiotics is
necessary. So, based on the need the present study mainly focuses on the antibiotic prescribing pattern and
therapeutic outcome of the antibiotic during the hospitalization of patient in a tertiary care hospital of Namakkal
district. A number of 100 patients were selected based on the inclusion and exclusion criteria. The patients were
categorized according to their gender, age, social history, no of days of hospitalization, co-morbidity conditions and
diagnosis, class of antibiotics prescribed, reason for antibiotic prescription and therapeutic outcome of the patient.
The current study could assess the prescribing pattern of antibiotics; most commonly prescribed antibiotic in the
study population was cephalosporins.

Therefore, Clinical pharmacists and Clinicians need to play vital role in reducing the problems that are created
during the use of antibiotic through continual awareness programs regarding up-to-date prescribing guidelines in
the hospital and also minimizing the antibiotic resistance. Drug utilization review programme must be carried out to
study the rational use of antimicrobials. The rational use of antimicrobial agents is one of the main contributors to
control worldwide emergence of antibacterial resistance, side effects and reduced cost of the treatment.
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ABSTRACT

Antibiotics are one of the most effective treatments for humans. The ability of antibiotics to treat bacterial illnesses
has long been a pillar of contemporary medicine. But because they can be harmful to bacteria they must be viewed as
important pollutants as well. In addition to being utilised for human medicine, antibiotics are frequently used in
agriculture and animal husbandry. Due to widespread antibiotic misuse and use, antibiotics are regularly found in
soil, surface water, groundwater, drinking water, and other environmental media as well as inadequate sewage
treatment capacity, this leads to increase in Antibiotic pollution in the environment. In addition to having a
carcinogenic effect on the structure and operation of biological communities within ecosystems, such as plants and
animals, antibiotics, as a type of microbiological inhibitor, can also hasten the spread of antibiotic resistance genes
(ARGS) in the environment and cause multi-drug-resistant bacteria, also known as "superbugs,” which can only be
treated with the use of powerful antibiotics. ARGs do not just stay in the environment; they also migrate, change,
propagate, and diffuse to other environmental media, eventually disrupting the environment and infiltrating the
food chain, impacting human health. Antibiotic resistance is one of the greatest threats to humanity in the twenty-
first century, according to the World Health Organization. India has become leading producer of pharmaceutical
products as competition with china due to low cost and quality. There are no known statistics on sales or
antimicrobial usage. The main contributors to pharmaceutical pollution in India include untreated hospital
wastewater, pharmaceutical pollution, and inadequate WASH (Water, Sanitation and Hygiene) conditions.
Antibiotic concentrations in water bodies are higher than in patient's blood, according to many researchers. India has
also developed a National Action Plan (NAP) on antibiotics pollution in 2017. Recently, India has become the first
country in the world to set regulations for the discharges of antibiotic concentrations. The current review is focussed
on the usage and production of antibiotics in India and the effects of antibiotic pollution, control methods are also
discussed.

Keywords: Antibiotic Pollution, Pharmaceutical Wastewater, India, Anti-Microbial Resistance.
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INTRODUCTION

Antibiotics are the most widely prescribed drugs in the planet.(The State of the World’s Antibiotics Report in 2021 -
Center for Disease Dynamics, Economics & Policy (CDDEP), n.d.)In many countries, particularly in LMICs, the use of
these medications has increased dramatically in recent decades. Between 2000 and 2015, global antibiotic use climbed
by 65 percent, with the rate of consumption increasing by 39 percent, from 11.3 to 15.7 defined daily doses (DDDs)
per 1,000 people.(Klein et al., 2018) Antibiotic resistance seems to become more frequent in countries with high per-
capita antibiotic consumption.[3] The current annual death toll from cancer, which is 700,000, would have climbed to
a very alarming 10 million by 2050. AMR also has a very high economic cost in terms of lost world production from
now until 2050, which, if we do nothing, will total an astounding 100 trillion USD.[4]. Antibiotic use has increased
dramatically in India over the last decade, with a 30 percent increase in per capita consumption.(The State of the
World’s Antibiotics Report in 2021 - Center for Disease Dynamics, Economics & Policy (CDDEP), n.d.) Antibiotic resistance
is a worldwide health issue that impacts everyone.

Despite the fact that multi-drug resistant bacteria first appeared in hospitals in the 1950s to early 1960s, their rise was
largely attributed to the improper use of antibiotics that became more prevalent in the decades that followed, which
made treating many infections more expensive and, in some cases, impossible.(Levy & Bonnie, 2004) Unreported
sales of antibiotics in India are a major contributor to the country's high rate of antibiotic resistance.(Koya et al., 2022)
Easy access, self-medication, misuse and overuse are the leading reasons for increased consumption in India(Jaya
Ranjalkar, 2019). India has one of the greatest rates of resistance to antibiotics in both humans and food animals, as
well as one of the largest loads of infectious diseases worldwide. The problem was made worse by the misuse of
antibiotics as growth stimulants in the cattle and poultry sectors. Environmental samples, particularly those taken
from water bodies, have shown the presence of resistant strains or their genes. The containment of resistance is more
difficult in India due to certain socioeconomic and cultural elements that are prominent there. AMR in India is
mostly caused by the inappropriate use of antibiotics and the improper treatment of wastewater.Sludge use in
agriculture, incorrect animal disposal, and the aquaculture industry are all thought to contribute to AMR in other
nations..(Koya et al., 2022)(“Causes of Neonatal and Child Mortality in India: A Nationally Representative Mortality
Survey,” 2010) ( Taneja & Sharma, 2019) There is insufficient information on usage and causes of AMR in India.
Similar too many other nations, private business entities in India largely collect data on the private sector's sales and
use of medicines.(WHO Report on Surveillance of Antibiotic Consumption, n.d.)

As part of a tripartite collaboration with the World Health Organization, Food and Agricultural Organization, and
World Organization for Animal Health, After realising the gravity of the problem, the World Health Assembly
adopted the Global Action Plan on AMR in 2015.Through efficient sanitation, hygiene, and infection prevention
practises, it also seeks to lower the occurrence of infection.(Global Action Plan on Antimicrobial Resistance, n.d.) India's
National Action Plan (NAP) for AMR was unveiled by the Union Ministry of Health and Family Welfare in April
2017. Raising awareness, improving surveillance practises, bolstering infection prevention and control, stimulating
investments, and developing coordinated AMR control operations are some of the objectives of the NAP.(India., n.d.)
in this present article, we have briefly reviewed the usage of antibiotics, consequences related to the overuse,
pollution related to antibiotics and control measures taken by the government

Antibiotics

The word "antibiotics" to describe chemical substances produced by microbes that inhibit the growth of other germs.
Sir Alexander Fleming's discovery of penicillin in 1928 marked the beginning of the modern age of
antibiotics.(Fleming, n.d.) The modern pharmaceutical industry created more than 160 unique antibiotics and semi-
synthetic derivatives between the 1940s and the early 1970s, which laid the groundwork for the treatment of
infectious diseases.(Davies, 2006)Today's antibiotics are either created through microbial fermentation or obtained
through a semi-synthetic process using the already-existing antibiotic backbone structure. They are split up into
several distinctly chemically different groupings. Antibiotics stop bacterial growth or cause cell death by interfering
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with bacterial physiology and biochemistry. While certain antibiotics, such as macrolides, chloramphenicol,
tetracycline, linezolid, and aminoglycosides, target cell walls or membranes, others, such as macrolides,
chloramphenicol, tetracycline, and aminoglycosides, target the machinery responsible for protein
synthesis.(Sengupta et al., 2013). When earning the Nobel Prize, penicillin's discoverer Alexander Fleming was the
first to caution against its improper and excessive use. In 1945, he issued a global warning against the potential for
improper use of penicillin to select for resistant bacteria and cause the emergence of antimicrobial resistance (AMR).

Antibiotic usage in India

India, the second-most populous nation in the world and one of the top consumers of antibiotics, faces particular
social, cultural, and economic barriers.(Jani et al., 1234) Antibiotics are widely used in human and veterinary
medicine, as well as aquaculture, to prevent (prophylaxis) or treat microbial diseases. In human and veterinary
medicine, hundreds of different antibiotics and antimycotics are employed.(K. Kimmerer, 2003)

Human use

Defined daily dose (DDD), a widely accepted standard measure of antibiotic use, is hardly employed in studies
conducted in India. The DDD of a drug is the usual daily dosage for a human being.(WHOCC - Definition and General
Considerations, n.d.) The prevalence of infectious diseases and the nation's increasing sales and use of antibiotics are
correlated. Lack of diagnostic resources, irrational antibiotic prescription, ignorance of and inexperience with proper
antibiotic use, and financial incentives from pharmaceutical companies for lucrative drug sales are factors that
influence antibiotic consumption.(Hasan et al., 2018) Antimicrobial use is increasing worldwide, particularly in low
and middle-income countries (LMICs), as antimicrobials are becoming more widely available and affordable.
Antibiotic use in India doubled between 2000 and 2015, the usage of WHO Watch antibiotics grew 90.0 percent
globally and 165 percent in LMICs.(The State of the World’s Antibiotics Report in 2021 - Center for Disease Dynamics,
Economics & Policy (CDDEP), n.d.) Antibiotic medication use grew by 36% between 2000 and 2010. Brazil, Russia,
India, China, and South Africa (BRICS countries) were responsible for 76% of this rise. When compared to other
BRICS nations, India has a retail sales rise of up to 23 percent, making it one of the top consumers of antibiotics.(Patel
et al., 2017) India was the world's greatest consumer of antibiotics for human health in 2010, consuming 12.9 x 109
units (10.7 units per person). The United States came in third with 6.8 X109 units, while China came in second with
10.0 x109 units (7.5 units per person) (22.0 units per person).(Van Boeckel et al., 2014) Between 2010 and 2020, the
percentage change in overall utilisation was likewise around 48%. (47.40 percent). (The State of the World’s Antibiotics
Report in 2021 - Center for Disease Dynamics, Economics & Policy (CDDEP), n.d.) Coronavirus disease is caused by
infection with the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (COVID-19) could result to an
increase in antibiotic consumption during 2020.[20] Between June and September 2020, when epidemic activity was
at its peak, COVID-19 is predicted to have contributed to extra sales of 216 million non-CAF antibiotics and 38
million non-CAF azithromycin.[21] When comparing the various antibiotic classes using the WHO Access, Watch,
Reserve (AWaRe) classification, third-generation cephalosporin usage was shown to be extremely high across all
Indian states.(WHO Report on Surveillance of Antibiotic Consumption, n.d.)

Animal use

Animals frequently receive the same antibiotic treatments as humans do, and this has implications for public
health.(Scoping Report on Antimicrobial Resistance in India - Center for Disease Dynamics, Economics & Policy (CDDEP),
n.d.) Speaking especially of India, due to the demand for greater milk and meat output as well as aquacultures,
excessive antimicrobial usage is not only common in people but is also common in food animals.(Jani et al., 2017) The
increased use of antibiotics helps improve animal health and also frees up industries from having to maintain
hygienic conditions. As evidenced by the discovery of antibiotic residues in animal-based food items, improper use
of antibiotics in animal feed results in bioaccumulation.(Van Boeckel et al., 2014) In India, the overall use of
antimicrobials in animals was anticipated to be 2,160.02 tonnes in 2020, and is expected to rise to 2,236.74 tonnes by
2030.(Antibiotic Intake in India Rises by 30% in a Decade, Says Report - Hindustan Times, n.d.) There are no regulatory
regulations in India for the use of antimicrobials in cattle, chickens, and pigs reared for human consumption.
Antimicrobial residues in edible animal products have been detected in recent investigations across India.(Kakkar:
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Antibiotic Use and Residues in Chicken Meat... - Google Scholar, n.d.) A greater variety of illnesses are emerging as a
result of increasing antibiotic use in the animal industry. The rapid growth of the chicken industry, especially in
India, where areas with high consumption (30 kg per km2) are expected to rise 312 percent by 2030, is largely to
blame for the explosive growth in chicken consumption.(Van Boeckel et al., 2015) The Food Safety and Criteria
(Contaminants, Toxins, and Residues) Regulations of 2011 established standards for seafood (including shrimp,
prawns, and any other type of fish and fishery products), but none exist for poultry. 2018's Version IIl.((PDF)
Antibiotics in Chicken Meat, n.d.) Additionally, it has been shown that aquaculture uses excessive levels of
antibiotics.(Scoping Report on Antimicrobial Resistance in India - Center for Disease Dynamics, Economics & Policy
(CDDEP),n.d.)

Antibiotics Production in India

The Indian pharmaceutical sector is the third largest in terms of volume and the tenth largest in terms of value in the
world.One of the biggest international producers of inexpensive vaccines is India. Due to their low price and high
quality, Indian medications are sought internationally, earning the nation the moniker "world pharmacy.” Currently,
the pharmaceutical business contributes 1.72 percent of the nation's GDP.(HINDUSTAN ANTIBIOTICS LIMITED,
2021) According to Pharmaceuticals Export Promotion Council of India, there are 3881 pharmaceutical companies in
India by end of fiscal year 2020-21. During FY-21, India's pharmaceutical exports increased by more than 18 percent,
the highest increase in the prior seven years.(PHARMACEUTICALS EXPORT PROMOTION COUNCIL OF INDIA,
n.d.) During the calendar year 2020, the global market generated a turnover of $ 1265.2 billion.(The Global Use of
Medicines 2022 - IQVIA, n.d.) Between

2020 and 2030, India is anticipated to grow at a CAGR (compound annual growth rate) of 12%. This suggests that in
the following ten years, antibiotic production will more than double.(India, a Pharma Super-Power, Must Address the
Serious Threat of Antimicrobial Resistance - Gaonconnection | Your Connection with Rural India, n.d.) The India and China
factories are producing 80-90% of world’s antibiotics.(Antibiotic Pollution by Pharmaceutical Industries a Global Concern,
n.d.) Due to its low production costs, India is a key supplier to Europe. This reliance encourages the discharge of
untreated industrial effluent into local lakes and streams, resulting in antibiotic contamination in many
communities(Pharmaceutical Pollution in India and EU’s Role | StopAMR, n.d.) 60 percent of the world's paracetamol,
90 percent of the world's penicillin, and 50 percent of the world's ibuprofen are produced in India and China, which
together produce 90 percent of APIs for generic medications. India produces a third of the APIs and final
pharmaceuticals sold in Europe.(Scholz, n.d.)

Status of Antibiotic Pollution in India

Surface water, groundwater, and water supply systems have all been discovered to contain antibiotics and ARGs,
posing a serious hazard to both human health and the ecosystem. within the last two decades. (Antibiotics and
Antibiotic Resistance Genes in Waters: Pollution, Risks, and Control | Frontiers Research Topic, n.d.) When it's used for
drinking, it causes nausea and diarrhoea right away. In the lakes, fish Kills are fairly prevalent. Groundwater is also
unfit for agricultural use. (Pharmaceutical Pollution in India and EU’s Role | StopAMR, n.d.) The release of antibiotic
residues from households in the form of sewer waste and pharmaceutical industrial effluents raises the amount of
antibiotics in the environment.(Akiba et al., 2015)(Azam et al., 2016) Antibiotic manufacturing companies in India
were releasing significant amounts of untreated wastewater into the environment.(Antibiotic Pollution by
Pharmaceutical Industries a Global Concern, n.d.) The effluent contains exceptionally high amounts of Ciprofloxacin,
cetirizine, enoxacin, terbinafine, and citalopram due to insufficiency of treatment facilities in the effluent treatment
plant near Hyderabad, India.(Fick et al., 2009) Hyderabad, a heavily populated and growing rich city in southern
India, was formerly a major worldwide diamond and pearl trading centre. It is now a significant international centre
for the pharmaceutical and biotech sectors, with millions of tonnes of drugs, chemicals, and pesticides produced each
year.(No Title, n.d.) Antibiotic residues in wastewater from manufacturing companies end up in lakes, streams, and
wells, resulting in a high level of resistant bacteria.(Pharmaceutical Pollution in India and EU’s Role | StopAMR, n.d.)
Antibiotic-resistant bacteria were found in water and sediment samples taken from Varanasi's five river banks,
including Assi, Bhadaini, Harishchandra, Dr.Rajendra Prasad, and Rajghat. The Varanasi region receives roughly
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309.8 million litres of treated and untreated domestic waste daily, hence the findings were related to household
waste.[38] Significant research was done on an Indian wastewater treatment facility in 2007 by Swedish researchers.
This facility handled effluent from 90 bulk API manufacturers. It was found that exceptionally high API release
levels were occurring into a nearby river. It also shown that the concentration of the commonly used antibiotic
ciprofloxacin was 1000 times higher than levels harmful to some bacteria, which is a substantially higher
concentration of the antibiotic than would be found in a patient's blood after taking the medication.[39].

In industrialised countries, a manufacturing plant can also contribute significantly to total antibiotic concentrations
in sewage treatment plant influent. (Klaus Kiimmerer, 2009) Active pharmaceutical ingredient (API) manufacturers,
who are in charge of producing antibiotics in large quantities, and formulation firms, whose ability to produce
finished goods is technically dependent on API. Both types of pharmaceutical businesses' industrial effluents
seriously damage the water sources. According to reports, the Central Pollution Control Board (CPCB) lacks
regulations to track and regulate the release of leftover antibiotics in effluents. (Scoping Report on Antimicrobial
Resistance in India - Center for Disease Dynamics, Economics & Policy (CDDEP), n.d.) Antibiotic contamination is being
caused by pharmaceutical corporations due to flaws in their manufacturing and treatment methods.(The Antibiotic
Challenge | The Indian Express, n.d.)Many smaller businesses lacked the wherewithal to invest in costly waste-
treatment gear.(The Cost of Cheap Drugs? Toxic Indian Lake Is “superbug Hotspot” | Reuters, n.d.) The discharges of
wastewater treatment plants at India's leading pharmaceutical manufacturers are uncontrolled. In addition, none of
these companies provide names of suppliers or private waste-treatment plants.(Limiting Antibiotic Manufacturing
Discharge in Indian Wastewater, n.d.) WWTPs have been identified as potentially hazardous situations. (Baquero et al.,
2008) India is the first country in the world to enact regulations to prevent antibiotic pollution in bodies of
water.(Antibiotic Pollution by Pharmaceutical Industries a Global Concern, n.d.)

Multiple studies have identified substantial antibiotic concentrations in hospital wastewater from nations as diverse
as India.(Martinez, 2008) According to recent studies from India, hospital trash contains a disproportionately high
amount of antibiotic residues, notably traces of broad-spectrum antibiotics.(Akiba et al., 2015) Hospital sewage and
municipal wastewater can include antibiotic concentrations as high as micrograms/liter because a percentage of the
antibiotics given are not metabolised but instead excreted by treated patients.(Klaus Kiimmerer, 2009) Another
reason for the presence of antimicrobials in wastewater is the self-prescription of these drugs without professional
understanding of the dosage and length of treatment. (Morgan et al., 2011)Poverty, ignorance, overpopulation, and
starvation all contribute to the pollution problem.(Swaminathan et al., 2017) Although the levels of antibiotic residue
in urban WWTPs are normally far lower than those that are therapeutic, they may still be sufficient to provide
selection pressures for the evolution of antibiotic resistance in bacteria.(Gullberg et al., 2011) Specific socioeconomic
and cultural conditions prevalent in India make resistance containment more difficult. In India, inappropriate
antibiotic usage and poor waste water treatment are major contributors to AMR.(Taneja & Sharma, 2019)

The ecological effects of antibiotics and their interactions with other factors (such as toxic pollutants, climatic
conditions, etc.) on various levels of the aquatic ecosystem remain unknown, particularly with regard to
environmental concentration and long-term effects. The risks associated with antibiotics in water environments are
also unknown.(Antibiotics and Antibiotic Resistance Genes in Waters: Pollution, Risks, and Control | Frontiers Research
Topic, n.d.) In India, a scarcity of drugs kills more children than antibiotic-resistant bacterial illnesses.(Laxminarayan
et al., 2016). Antibiotic pollution poses a serious threat of Antimicrobial Resistance (AMR), which will result in a
decrease in disease resistance, resulting in 10 million deaths per year by 2050. Each year, antibiotic-resistant
neonatal illnesses kill about 60,000 new born in India.(The Antibiotic Challenge | The Indian Express, n.d.) Numerous
studies have examined the financial impacts of AMR, which include extraordinarily high healthcare costs brought on
by an increase in hospital admissions, longer hospital stays, more intensive care units and isolation beds, and
expensive, rigorous rehabilitation.(Dadgostar, 2019)

CONTROL AND REGULATION MEASURES OVER POLLUTION
A comprehensive plan including all sectors of society, including hospitals, business, civil society organisations,
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pharmaceutical companies, and individuals, is necessary. Our healthcare ecosystems must prevent antibiotic
overuse, and hospital wastewater must be cleansed to remove antibiotic waste.(India, a Pharma Super-Power, Must
Address the Serious Threat of Antimicrobial Resistance - Gaonconnection | Your Connection with Rural India, n.d.) If most
individuals were unable to identify which prescriptions were antibiotics in the first place, it would be impossible to
persuade the public to stop using antibiotics unnecessarily. With its "Red Line Campaign" concept for antibiotics
packaging, which was introduced in 2016, India has so far taken the lead. Before being adopted broadly, this concept
should be viewed as a starting point, with the labelling and symbols used changed as necessary.(J., 2016) Antibiotic
resistance calls for changes in socioeconomic factors such access to clean water and sanitation, regulation of the
private health-care sector, and improved governance in addition to a reduction in antibiotic consumption.(Hasan et
al., 2018) Other countries believe that improper livestock disposal, sludge in agriculture, and the aquaculture sector
all contribute to AMR, however there are few statistics on these topics in India.(Taneja & Sharma, 2019) To ensure
strong oversight of their antimicrobial supply chains and to ensure that their manufacture does not involve the
release of dangerous levels of antibiotic active pharmaceutical ingredients (APIs) into the environment, the global
pharmaceutical industry may find it useful to improve transparency and labelling. The "Swachh Bharat Abhiyan"
("Clean India Mission") programmes, which aim to increase access to clean water and sanitation globally, are a
significant step in the right way for economic development and will be crucial in fending off the threat of AMR.(J.,
2016)

The sale of antibiotics for human use is actively regulated in India by the federal and state governments, as well as
institutions established under the Drugs and Cosmetics Act of 1940 (DCA) and the Drugs and Cosmetics Rules of
1945. (DCR). The Ministry of Health and Family Welfare, which concentrates on the national executive branch, is the
primary source of many of the legally binding and non-binding regulatory papers that deal with sales of antibiotics
for human use in India. The Directorate General of Health Services (DGHS) is responsible for providing evidence-
based technical support for programme development and policy formation. The DCA and the DCR are under the
control of the Central Drugs Standard Control Organization (CDSCO), a federal regulatory agency under the DGHS's
direction. The Drugs Controller General of India (DCGI), who sets the standards for drug importation, production,
distribution, and retail sales in India, is in charge of the CDSCO. Additionally, the Ministry of Chemicals and
Fertilizers' Department of Pharmaceuticals is in charge of developing and carrying out policies related to
medications, particularly those pertaining to access and price.(Porter et al., 2021) The judiciary in India has a
significant influence on enforcement. In addition to imposing fines or other punishments for violations of the laws
relating to the sale of antibiotics without a valid prescription, courts have directed that the executive branch fulfil its
duties to do so when efforts to enforce these regulations have been ineffective.(“Do Not Sell Drugs without Proper
Prescription: J&K HC Tells Pharmacists’,” 2018)

Antibiotic Residues in the treated effluent of the bulk medicine and formulation industries, as well as CEPT, were
added to schedule -1 of the Environmental Protection Act ( 1986) by the Ministry of Environment, Forest and Climate
Change.(Authority, 2013) In Paragraph D of the draught, antibiotic residual effluent limitations for 121 types of
antibiotics were identified - possibly the first such major endeavour in the world. Paragraph D was removed from
the final notification, which was released on August 6, 2021, due to tough competition with China. Instead, the new
standards say that all effluents must simply be classed as hazardous waste.(Green Ministry Drops Antibiotic Effluent
Limits from New Rules - The Economic Times, n.d.). In order to tackle AMR and antibiotic pollution generally, the
World Health Assembly issued a global action plan in 2015. This laid the framework for specific national action plans
to develop rules and regulations to combat AMR.(Kraemer et al., n.d.)(World Health Organization: Global Action Plan
on... - Google Scholar, n.d.) AMR laws and the tracking of antibiotic contamination have only recently started in India.
The main recommendations from India's medical associations, for instance, were incorporated into the 2017 National
Action Plan (NAP) on Antimicrobial Resistance, which was based on the WHO Global Plan, to promote antibiotic
stewardship.(Ghafur et al., 2013)(India., n.d.) Given that India is a large producer of antibiotics, it is among the first
countries in the world to declare a willingness to enact regulations that limit antibiotic residues in industrial
effluents.(World Health Organization: Global Action Plan on... - Google Scholar, n.d.) Through
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monitoring and research initiatives, NAP-AMR emphasises the necessity of raising awareness of the proper use of
antibiotics among various healthcare stakeholders.(India., n.d.) To support better practises in human health by
limiting unnecessary use and prescription of antibiotics to treat infections, regulations were developed in India to
increase awareness of AMR and the risks of over-prescribing antibiotics in human medicine.(Kraemer et al., n.d.) The
use of third-generation and broad-spectrum antibiotics was restricted, and laws governing the sale of over-the-
counter antibiotics were gradually tightened. Antimicrobial Stewardship, Prevention of Infection and Control
(ASPIC) was founded in order to disseminate information and promote awareness on the responsible use of
antibiotics.(India., n.d.) India employs red strip labelling on packaging to limit prescription-only dispensing. India
performed the largest-ever study on medication quality, and the state's food and drug administration and the
Central Drugs Standard Control Organization(WHO, 2018).

India is one of the top five countries that consume the most antibiotics in the animal food industry.(Holloway et al.,

2017) While antibiotics are frequently used as growth promoters, there are currently few to no laws in this field,
despite the fact that ABR in livestock and food animals is poorly documented because to a lack of legislation
prohibiting the use of antibiotics for non-therapeutic purposes. The aquaculture industry in India continues to abuse
antibiotics, and multidrug-resistant bacteria are present in more than two-thirds of samples.(World Health
Organization: Global Action Plan on... - Google Scholar, n.d.). Given the size of India's pharmaceutical industry, waste
water treatment facilities that feed facilities used to produce antibiotics have been connected to the introduction of
resistance genes into the human microbiome and pose a serious threat to antibiotic efficacy. WWTPs may be an
essential environment for resistance gene recruitment into commensal and pathogenic microorganisms. (Johnning et
al., 2013) The issue of antibiotic contamination of WWTPs is not currently being addressed by any policies in
India.(Kraemer et al., n.d.) Most action plans and policies fail to address the health risks posed by environmental
reservoirs of antibiotics and antibiotic resistance genes and do not work to lessen the contamination of natural
ecosystems with antibiotics and AR