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. Department of . Year of Link to the recognition in UGC
SN Title of paper Name of the author/s P Name of journal .. ISSN number ) &
the teacher publication enlistment of the Journal
214 Contribution of Artificial Intelligence to the Computer IRJIET, Volume 2, Issue 5, Not listed in present UGC approved list as
. S.B.Bel o 2018-19 25813048 . .
E-learning e Application PP 24-27, 1.98 well as in deleted approved UGC List
215 Contribution of Artificial Intelligence to the [S.B.Bele, Ms. S.K. Computer ] https://www.ugc.ac.in/pdfnews/5283580
E Learning Totade Application IJRECE Volume 6, Issue 3 2018-19 23482281 GC-Cancelled-List.pdf
216 INNOVATIVE TECHNIQUES IN
HIGHER EDUCATION THROUGH E- ,SF'BEGI‘;’/IM;SR'I; Acorll.lp“t.er IJRECE Volume 6, Issue 3 2018-19 23482281  |https://www.ugc.ac.in/pdfnews/5283580
LEARNING otade, Ms. A.R-Raut pplication GC-Cancelled-List.pdf
217 Big Data Storage Technologies and Ms. S.K. Totade & Computer
Challenges of Big Data Storage and S.B.Bele and A l’p M IJRECE Volume 6, Issue 3 2018-19 23482281 https://www.ugc.ac.in/pdfnews/5283580
Management Ms. A.R.Raut ppiication GC-Cancelled-List.pdf
218 ] ] Ms. A.R.Raut & S.B.Bele Computer https://www.ugc.ac.in/pdfnews/5283580
Leap Protocol in Wireless Sensor Network & Ms. S.K. Totade Application IJRECE ,Volume 6, Issue 3 2018-19 23482281 GC-Cancelled-List.pdf
219 A Comparative Study of Grid and Cloud Computer IJOCR,Volume 10,Issue 07, Not listed in present UGC approved list as
S.B.Bel 2018-1 0975833X
computing e Application page n0.71098-71102, ? ? well as in deleted approved UGC List
220 International Journal Of
Review on social security attacks on online . Electronics,Communication Not listed in present UGC approved list as
. . . Ms.S.M.Mohod C ter S . 2018-1 23487143 . .
social networking for Rumors Blocking s ono OMPULEr SCIENCEN A d Soft Computing ? well as in deleted approved UGC List
Science &Engineering
. . I ional 1 Of
221 Study of Security Challenges in I;::crgiz?ciaCi::;ljniSation Not listed in present UGC approved list as
Multilayered Structure and Various Attacks [S.B.Sarvaiya Computer Science ’ . 2018-19 23487143 . P bp .
on IoT And Soft Computing well as in deleted approved UGC List
i Science &Engineering
222 . . . . An International . . .
Internet of Things Security Architecture: Ms.S.B.Sarvaiya Computer Science [Multidisciplinary Quarterly 2018-19 22775730 Not hSt?d in present UGC app roveq listas
Challenges and Issues well as in deleted approved UGC List
Research Journal
223 . . Research . . .
Factors A';ffectlng Segmentago? of Web Mr.D.M.Kene Computer Science [Journey,International E- 2018-19 22779477 Not hSt?d in present UGC app roveq listas
Pages using Web Content Mining well as in deleted approved UGC List
Research Journal
224 New Man International ] ] ]
Journal of Mulltidciplinary 2018-19 Not llste.:d in present UGC approveq list as
Discrimination at work Place R.J.Gajbe Electronics studies 23481390 well as in deleted approved UGC List
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225 Socialite Evenings: A Chronicle of Karuna’s Vidya Warta International Not listed in present UGC approved list as
journey towards emancipation as a new Dr.R.M.Patil English Multilingual Refereed 2018-19 23199318 . P PP .
well as in deleted approved UGC List
woman Research Journal
226 Intertextuality in Ruskin Bond: Bridgin, LangLit An International Not listed in present UGC approved list as
Y & PHCEME  Ip R M.Patil English Peer-Reviewed Open 2018-19 23495189 ~amp pprovec
The Gap Between Fact and Fiction well as in deleted approved UGC List
Access Journal
227 Ayushi International
Interdisciplinary Research
Journal (AIIRJ), Special
No.26,pp 2652-2654,March 2018.19 Not listed in present UGC approved list as
2018,ISSN 2349-678x, well as in deleted approved UGC List
www.aiirjournal.comUGC
Baby Haldar’s“Life Less Ordinary: An Approved Journal (Journal
Extraordinary Autobiography Dr. P.S. Yenkar English No. 64259) 2349678X
228 . .. .. Vidya Warta International . . .
AM : lys F S . - | S 1
arried Woman: an analysis in Feminist |, . b gpetcorar English Multilingual Refereed 2018-19 23199318 |\otlisted in present UGC approved list as
Perspective well as in deleted approved UGC List
Research Journal
229 . _ .
Kantowski—Sachs Bulk Viscous String 2018-19 Not listed in present UGC approved list as
Cosmological Model in f (R, T ) Gravity  |P. P. Khade, A. P. Global Journal of Science ) well as in deleted approved UGC List
with Time Varying Deceleration Parameter [Wasnik, S. P. Kandalkar Mathematics  |Frontier Research 22494626
230 Research Journey
Physical Education|Multidisciplinary 23487143 https://www.ugc.ac.in/pdfnews/5283580
Yoga and Modern Life Dr. D. S. Wankhade and Sports International 2018-19 GC-Cancelled-List.pdf
231 https://www.ugc.ac.in/pdfnews/5283580
Aarthatadnya Lokmanya Tilak Dr. D. S. Rangacharya Economics Research Journey 2018-19 23487143 GC-Cancelled-List.pdf
232 Indian Art and Architecture Dr. A. D. Chauhan Sociology Research Journey 2018-19 23487143 GC-Cancelled-List.pdf
233 Haematological responces to endosulfan ] ] ]
toxicity in the Indian garden lizard, Calotes Not hSt?d in present UGC approveq list as
versicolar Dr. N. R. Thorat Zoology  |Review of Research 2018-19 2249894 | Well as in deleted approved UGC List
234 Endosulfan and parathion induced effect on
liver and kidney of garden lizard Calotes Not listed in present UGC approved list as
versicolar in respect of metabolites: Glucose |Dr. N. R. Thorat and S. well as in deleted approved UGC List
and Protein V. Gudadhe Zoology Review of Research 2018-19 2249894X
235 N
Aarahat multidiciplicinary Not listed in present UGC approved list as
International education well as in deleted approved UGC List
Adhunik kalatil : bhartiy stri Nitin Khobragade Zoology Research Journal 2018-19 22785655
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236 Root Causes of Pesticide poisoning among |N.R. Thorat, Amjad ] ] ]
farmers in different villages of Yeotmal Hussain and Abhishek Not hSt?d in present UGC approveq list as
region Kadam Zoology  |Review of Research 2018-19 2249894 | Well as in deleted approved UGC List

237 Design of novel amyloid p aggregation Lilly Aswathy, Chemistry In Silico Pharmacology, 21939616
1nhilb11t.0rs usmlg QISAI(}, plil.armac(;)pAhB;e/:I . l\{/'fl'dhallflnit/inan i . Jisha, 2018, 6:12 201516 Not listed in present UGC approved list as
modeling, molecular docking an ijay H. Masand, well as in deleted approved UGC List
prediction Jayant M. Gajbhiye,

Indira G. Shibi

238 Growing Cybercrimes Threats with Management
Ransomware R B Patil Studies SMART INDIA 2018-19 23194979 http://www.viirj.org/declaration.html

239 Exploration, Assesment and ethnobotanical N-A. Wag.ay, Shah Rafi, Rejsearch Jour nal of L.1fe . . .

. . . . M. A. Gazi, A. A. sciences, bioinformatics, Not listed in present UGC approved list as
studies of tribe korku inhabited in melghat . . Botany . 2018-19 24546348 . .
. . |Maheshwari, Nawaid Pharmaceutical and well as in deleted approved UGC List
forest area of Amravati, Maharashtra, India. . .
Ahmad, Chemical Sciences.

240 Cytotoxic Properties of Curcuma inodora M U.Ghurde & Research Journey’

Leaf Against (Miapaca-2) Human Pancreatic S N Malo de Botany International E- Research 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Carcinoma Cell Line s Journal GC-Cancelled-List.pdf

241 METAPHORICAL EFFECTS OF
ORGANOPESTICIDES CARBENDEZIM
AND MALATHION ON THE
GROWTH AND PHYSIOLOGICAL P. G. Bansod and H. A. Botan International Journal of 2018-19 3196475 Not listed in present UGC approved list as
ACTIVITIES OF CYANOBACTERIA Khobragade y Current Advanced Research well as in deleted approved UGC List
NOSTOC COMMUNE, VAUCHER
INHABITING THE RICE FIELD OF
BHANDARA DISTRICT

242 Arbuscular mycorrhizal biodiversity . . . . .
associated with Citrus aurentifolia from  |L.P.Khalid,Pulate P.V Botany International Journal of Life| ¢ ;o 23207817 |Notlisted in present UGC approved list as

. Science well as in deleted approved UGC List
amravati region

243 . Ms. A.R.Raut & Computer . https://www.ugc.ac.in/pdfnews/5283580
Embedded System Security Ms. S.K. Totade Application Research journey 2018-19 23487143 GC-Cancelled-List.pdf

244 Study of Advances in Artificial Intelligence Computer . https://www.ugc.ac.in/pdfnews/5283580
and Deep Learning V.R. Dhawale Application Research journey 2018-19 23487143 GC-Cancelled-List.pdf

245 An Overview of “Cloud Computing” S. B. Bele At(f][‘,lpi[;cr“ Research journey 2018-19 23487143 GC-Cancelled-List.pdf

246 Universal Knowledge Discovery from Big Computer . https://www.ugc.ac.in/pdfnews/5283580
Data V.N. Mohod Application Research journey 2018-19 23487143 GC-Cancelled-List.pdf

247 o ] Computer ] https://www.ugc.ac.in/pdfnews/5283580
The Role of Cloud Computing in Education |M. S. Sharma Research journey 2018-19 23487143

Application

GC-Cancelled-List.pdf
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248

A Survey on one Time Password: That

. . . . t . .
Provides Protection Against Various Bhushan R. Padar AC Orlrilf:):tifn Research journey 2018-19 23487143  |https://www.ugc.ac.in/pdfnews/5283580 U
Password - Based Attacks. PP GC-Cancelled-List.pdf
249 . S . International Engineering . . .
The Risk And Limitat f t . . Not listed t d list
y IS. fé =it lon.s of Security S.B.Sarvaiya Computer Science [Journal for Research & 2018-19 23490721 oLas (.i in present UGC approve . 1shas
Mechanisms on [oT Environments well as in deleted approved UGC List
Development
250 Study of Various Implemented Approaches International Engineering . . .
. . . . Not listed sent list as
for Rumour Detection over Social Media S.M.Mohod Computer Science [Journal for Research & 2018-19 23490721 oLt 6.3 in present UGC app roveq 1shas
well as in deleted approved UGC List
Platform. Development
251 Formulation and Evaluation of moisturizing .
. . . . . MS. Y.V. DHOTE & DR. smet . .
skin serum with hyaluronic acid by using | ]g PANDE OTE& TCO;me; 1© Research journey 2018-19 23487143  |https://www.ugc.ac.in/pdfnews/5283580 U
nano technology. e ) cchnology GC-Cancelled-List.pdf
252 Encapsulation of moisturizer in bath DR.LALIT K. VYAS & Cosmetic
psy . = skin condition; MR. BHUSHAN Technol Research journey 2018-19 23487143  |https://www.ugc.ac.in/pdfnews/5283580 U
preparation to improve skin conditioning LADDHA echnology GC-Cancelled-List.pdf
253 The Dead Sea Mud & Salt: Its .
PROF. P.A. KOLHE { . . ;
characterization, Contaminants & Benefical A \(]) Gulalk O & TCO;meltlc Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580 U
Effects v DwaRan CcCnology GC-Cancelled-List.pdf
smeti https://www.ugc.ac.in/pdfnews/5283580 U
254 Activated charcoal used in cosmetics PROF. RASHMI TALE Cosmetic Research journey 2018-19 23487143 -
Technology GC-Cancelled-List.pdf
255 . KHUSHBU JAIN, & .
Formulation and development of MRUNAL Cosmetic Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580 U
clerodendrum sulphate free face wash WARANAKAR & Technology GC-Cancelled-List.pdf
256 Metallic nanotechnology as a novel drug MS. UNNATI Cosmetic . https://www.ugc.ac.in/pdfnews/5283580 U
R h 2018-1 2348714 ;
carrier in cosmetics KALMEGH Technology eseatch jotney 018-19 3487143 GC-Cancelled-List.pdf
257 . . .. .
Formulatilon a.md development of hydrating |Ms. Asbw1n1 Sangle & Cosmetic Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580 U
gel by using liposome technology Ms.yogita Dhote Technology GC-Cancelled-List.pdf
258 Formulation and Evaluation Multiple use . Cosmetic . https://www.ugc.ac.in/pdfnews/5283580 U
Mrs. B.R.Dahik R h 2018-1 23487143 .
hair lotion with Herbal actives s antiat Technology esearch Joumney 0 GC-Cancelled-List.pdf
259 Formulation and development of . Cosmetic . https://www.ugc.ac.in/pdfnews/5283580 U
Mrs. R.A. Vishwak R h 2018-1 2348714 .
antibacterial and antifungal sanitizer rs Vishwakarma Technology eseatch joutney 018-19 3487143 GC-Cancelled-List.pdf
260 Characteristiccs of Electronics Transducer in ] https://www.ugc.ac.in/pdfnews/5283580 U
Biomedical Instruments N.B.Raut Electronics Research journey 2018-19 23487143 GC-Cancelled-List.pdf
261 Use of AINN Filters for Reduction of Noise . https://www.ugc.ac.in/pdfnews/5283580 U
From ECG Signals R.J.Gajbe Electronics Research journey 2018-19 23487143 GC-Cancelled-List.pdf
262 v of I inalization of th RESEARCH REVIEW T . T
Necessity of Internatinalization of the Dr.R.M._Patil English International Journal of 2018-19 24553085 Not listed in present UGC approved list as

Curriculum for Indian Universities

Multidisciplinary

well as in deleted approved UGC List
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263 ‘Ajanta’ An International
, o Multidisciplinary Quarterly . . .
Dr. Babasa?heb.Ambedkar s Contribution to Dr. P.S. Yenkar English Research Journal Vol. IX, 2018-19 22775730 Not 11st§d in present UGC approveq list as
the Emancipation of Women . well as in deleted approved UGC List
Issue 2,pp 23-26 April-June
2019, ISSN No. 2277-5730
264 i Library and ]
Resource Sharing and. Knowledge . ' Dr Vishal R Shekhawat Information International E-Research 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Management System in Acadamic Libraries Sciences Journal GC-Cancelled-List.pdf
265 Bianchi Type VI Model With Anisotropic Research Journey
Dark Energy In A Scalar Tensor Theory of |A. P. Wasnik, P.P. Khade| Mathematics  |International E Research 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Gravitation Journal GC-Cancelled-List.pdf
266 An international
Sports Nutrition Dr.D.S. Wankhade |/ 1vsical Educationtyy . iicciplinary 2018-19 20775730 [Notlisted in present UGC approved list as
and Sports well as in deleted approved UGC List
Quarterly research Journal
Synthesis and Humidity Sensi
267 YHests and LHTIALy Sensiis R. M. Agrawal, G. T. . . ) .
Investigations of Nanostructured ZnO Lamdhad Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Doped SnO, Thick Films afchade GC-Cancelled-List.pdf
268 Effect of UV Radiation on the Dielectric Vidhale S.G. Belsare N.
Properties of Salicylic Acid Doped Polymer |G., Wadatkar A. S., Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Thin Film of PMMA Wasnik T. S. GC-Cancelled-List.pdf
269 . . . P.M. Chandak , F.C.
Surface Activated €r,0; Based Thick Film p o wanshi , S. V. Physics  [Rescarch journey 2018-19 23487143 |https://www.ugc.ac.in/pdfnews/5283580
for Ammonia Gas Sensing Agarkar & V.D. Kapse GC-Cancelled-List.pdf
L W TR A
With Constant Temperature and Varying Lamdhac'le, R. V. Joat, T. Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Frequency, S. Wasnik GC-Cancelled-List.pdf
271 AC Conductivity and Dielectric Study of ~ [S.R.Jadhao, R.V.Joat, S. . ] https://www.ugc.ac.in/pdfnews/5283580
Ph R h 2018-1 23487143 ;
Pva Based Solid Polymer Electrolyte P. Bakde ysies esearch Joumney 0 GC-Cancelled-List.pdf
272 The DC Electrical Properties of Composites [S. P. Bakde, R. V. Joat & . . https://www.ugc.ac.in/pdfnews/5283580
Ph R h 2018-1 2348714 :
Polymer Electrolytes S. R. Jadhao ysies esearchi journey 018-19 3487143 GC-Cancelled-List.pdf
273 Study of Effect of ZnO on Changing
Raulkar K. B. ,R. V. .
Electrical Properties of Polyprrole &ai ar dhad E} TV Joat Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Composites amdhade ©. 1. GC-Cancelled-List.pdf
274 Effect of Oxalic Acid on DC Electrical |, o o
Conductivity of Doped Polyvinylchloride T o Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580

and Poly(Methyl Methacrylate) Polyblends

Lamdhade, V. Ganesan

GC-Cancelled-List.pdf
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275 Synthesis of Nanocrystalline Tin Oxide V.M.Balkhande, G. T.
Doped With Copper Oxide And Study of Lamdhade, F. . .
TheI:)ir Electrical pCponductiVity Under }%he C.Raghuwanshi, V. Physics Research journey 2018-19 23487143 ttps://www.ugc.ac.in/pdfnews/5283580
Influence of CO, Gas Ganesan GC-Cancelled-List.pdf
6 Physwa.ll Properties of Nanostructured WO; |Ishaque Ahmed Khan & Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Thin Films Grown by SILAR Method R. V. Joat GC-Cancelled-List.pdf
Study of AC Electrical Conductivity of Nisha S.Bais, T.S. . . https://www.ugc.ac.in/pdfnews/5283580
277 Polygyrrole Based Composites ’ Wasnik , R.V. Joat, Physics Research journey 2018-19 23487143 GC-Cancelled-List.pdf
278 Synthesis and Characterization of A.B.Daware, G.T.
Magnesium Oxide Nanoparticles By Co-  |Lamdhade, T.S. Wasnik, Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Precipitation Method V. Ganesan, M. N. Pawar GC-Cancelled-List.pdf
279 Detection of Carbon Dioxide Using Mude B.M., Mude K.M,,
Conducting Polymer Polypyrrole and ZadeR N, Yenorkar S.M Physics Research journey 2018-19 23487143 ) .
- & Yawale S. P., Yawale https://www.ugc.ac.in/pdfnews/5283580
Polyaniline S.S. , Raulkar K.B. GC-Cancelled-List.pdf
280 Synthesis and Characterization of Proton
Conducting Composite Solid Polymer R.Risodkar, R. Joat Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
Electrolyte System GC-Cancelled-List.pdf
281 P.P.Raut, G. T.
Investigations of Polymer Blends: Variation |Lamdhade, F.
of Conductivity and Dielectric Constant C.Raghuwanshi, K. B. Physics Research journey 2018-19 23487143
Versus Frequency Raulkar, T. Shripathi, V. https://www.ugc.ac.in/pdfnews/5283580
Ganesan GC-Cancelled-List.pdf
282 . . T R Ingale, RM
\gateg\(}sp(})}u; Ser;?mg Mecharysm of PANI Agrawal, G T Lamdhade, Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
oped With Zno Nanocomposites F C Raghuwanshi, K. B, GC-Cancelled-List.pdf
283 Study of AC Electrical Conductivity and T S Wasnik, RM
Dielectric Properties of Polypyrrole Based |Agrawal, K B Raulkar, G Physics Research journey 2018-19 23487143 https://www.ugc.ac.in/pdfnews/5283580
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Abstract - Artificial intelligence (AI) is a property of
machines which gives the ability to copy the human
thought process. It is concerned with the design of
intelligence in an artificial device. This term was defined
by McCarthy in 1956.

There are two ideas in the definition.

1. Intelligence

2. Artificial device

This paper highlight to potential contribution of Artificial
Intelligence (AI) to the e-learning environment. Artificial
Intelligence enhances computer assist instruction systems
by providing human like intelligence to the system. Here,
we are focusing some Al techniques, which could be the
main technology for e-learning. Also we discuss how
Intelligent Tutoring System (ITS) is proved as promising
field to the training programs and how Al could contribute
to issues like Naural intelligence, learning from experience
& intelligent interaction between human being & machine.

Keywords: Artificial Intelligence, ITS, CAI, ML, NLP, e-
learning, CA, ILE.

I. INTRODUCTION

If you ask to our respected senior citizen those who have
retired from service or business, they all have very common
thing that, the respect & memories of the educational
institutions where they studied and old days traditional
teaching. They shared their warm memories which are
associated with institutes. In today modern time as the field of
computer science and information technology has reformed
day-to-day activities of entire human life. The computing
field has provided us all that even we could not have dreamt.
The remarkable growth of this field has impacted educating in
many ways.

Artificial Intelligence (Al) is the science & engineering
of making intelligent machine, especially intelligent computer
programs. It is related to the similar task of using computer to
understand human intelligence. In fact, intelligence involves
mechanism & Al research has discussed how to make
computers to carry out some of them. Al makes traditional
teaching more effective.

© 2018 IRJIET All Rights Reserved

II. WHAT IS E- LEARNING

E- Learning refers to learn that is to be delivered or
enable via electronic technology. It encompasses learning
delivered via a range of technologies such as the internet,
television, videotape, intelligent tutoring systems, and
computer-based training.

E-learning is subset of two large words, specifically,
“information technology” and “education and training”. It can
be valuable when used as a part of well-planned and properly
supported education and training environment. However, e-
learning does not replace or render existing educational
theories and approaches.

III. INTELLIGENT TUTORIAL SYSTEM
dTs)

An intelligent tutoring system (ITS) is a computer
system that aims to provide immediate and customized
instruction to learners, usually without requiring intervention
from a human teacher like online teaching. It is difficult to
provide a personal training assistant for each learner, however,
a virtual training assistant that captures the subject matters and
teaching expertise of experienced trainers provides a
captivating new option. The concept, known as Intelligent
Tutoring System (ITS) has been pursued by researchers in
education, psychology and artificial intelligent. ITS can also
be classified by model tracing tutor algorithm One of the
objectives of Intelligent Tutorial System is to adopt
hypermedia courses to each individual user by means of
control of learning level, control of the course navigation,
revision to available information, revision of the training
methodology, explanation of errors, answers to the student’s
questions, advice, etc. In other words, intelligent tutoring
system is a model which enables student to be evaluated and
taught a subject and also for the education to be adapted to the
students performance.

The traditional ITS model contains four components:
=  Expert Module / Domain model / cognitive model /
expert knowledge model
=  Student Module / model tracing
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*  Curriculum Module / Tutoring model

* Interface Module

= Expert Module contains information about the
subject knowledge domain. Its contain the concepts,
rules, and problem-solving strategies of the domain
which is to be learned.

=  Student Module can be thought of as an overlay on
the domain model. It contains information about the
student's understanding of the knowledge domain. It
is considered as the core component of an ITS.

=  Curriculum Module contains rules that allow it to
judge how well the student's understanding of the
subject domain matches actual knowledge structure.

= It also accepts information from the domain and
student models and makes choices about tutoring
strategies and actions.

= Interface Module presents the user with a uniform
environment within which instruction, analysis,
remediation, and user driven learning may take place.
The user interface component integrates three types
of information

= Knowledge about patterns of interpretation and
action

= domain knowledge needed for
content; and

=  knowledge needed for communicating intent

communicating

The Aim of ITS is to create a learning environment
where the role of human teachers is replaced by the tutor
module and domain knowledge module. A system plans and
teaches individuals by maintaining its belief about each in the
student module and acts according to the best teaching
strategy ITS can also be classified by model tracing tutor
algorithm.

IV. WHAT AI PRESENT

Teaching and learning is not a simple process. Only train
humans can teach effectively. Computer Assisted Instructions
(CAI) could be useful in learning at an elementary level and
even then cannot compete with train humans in term of
teaching quality. The creation of the ALGOL programming
language in 1958 which was enabled in many schools and
universities for beginning to develop Computer Assisted
Instruction (CAI) programs and Computer Aided Learning
(CAL) which are lacking "the flexibility and learner- centered
orientation of ITS" The complexity of the teaching task is the
result of following main factors:

= Adaptive teaching strategies - Depending on the stage
in the learning process, different subjects requires
different instructional strategies at different levels.
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= Continuous assessment of students - Human teachers
do not rely on the test result for student’s
assessments, but they constantly assess the class and
individual through various inputs like attention level,
understanding level etc.

=  Personalized teaching - Human teachers are flexible.
To make their teaching effective, they deliver the
content ranges from class level down to the
individual student’s level.

Artificial Intelligence enhances CAI systems by providing
human like intelligence to the system. To enhance the
efficiency of computer programs in handling the above
mentioned factors, computer must be equipped with necessary
sensors. They must be able to make sense out of their senses,
and then they can act logically. They should be able to learn
and be adaptable to new environment. We highlight the
current developments in these issues and their applications in
intelligent tutoring systems.

i) Aural Capability

Domains such as language and music require hearing
ability in computers. The ability to here also implies to an
understanding of what is being heard. Advances in speech
recognition, speech processing and natural languages
processing provides useful applications in many areas
including ITS. At the current state-of-the-art, we have enquiry
where clients can make the enquiries using
interactive telephone dialogue. Clients talk to a computer as if
they are talking to another human being.

counters

ii) Visual Perception

Many recent works in education address the issues of
affects and emotions. Information regarding students’ affects
could be useful in the adaptation of teaching strategies. This
area is however still not mature.

The ability to visualize can be useful in teaching music
performance as well. In many performing skills, the
techniques are closely related to the poster (e.g. hand-shape,
sequence of movements, etc.)

iii) Inference mechanisms

The talking which so far about perceives and acting (via
speaking). Perhaps, the most important aspects of intelligent
behaviors is about inference power. This is the area where
most Al researchers have been investigating.

Logical inference is suitable for domains at a course grain
abstraction. For example, the encoding of domain knowledge
in a rule-based expert module. Probabilistic and statistical
inferences are suitable in handing uncertainties in the domain.
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Bayesian networks, artificial neural networks are the most
popular inference techniques.

iv) Machines that learn (ML)

One of the main secret ingredients for the success of any
ITS system is the accuracy of its student model. Real students
are dynamic. As such, ITS systems must possess the learning
capability so that changes in students could be tracked.
Learning is along standing research in Al and this is one of the
areas where Al could make a useful contribution to ITS in e-
learning environments.

v) Interactive learning environment (ILE)

Finally, we would like to comment on the interaction
between human and machine. The interaction between learner
and computer in the main ingredient in the success of an ITS.
Information from the interactions serves three purposes:

= To perceive useful information from the
environment,

=  To model an accurate student model, and

= To actuate the environment (e.g., feedback) with

useful information.

V. APPLICATION IN E-LEARNING

Here we highlight Al application in ITS which a part of
the e-learning environment. Let us look one application of
language teaching.

Language Teaching

Teaching language involves the teaching of reading and
writing skills. The whole scene involves content development,
the delivering of content and an assessment of the delivering
process. Here, we highlight the assessment dimension in
language teaching.

Speech recognition is a hard problem. Same words or
phrase contribute two different meaning in two different
contexts. However, with a supplied context, this is not too
hard problem. Given a word, a phrase, or a sentence,
assessment of pronunciations could be automated using speech
technology. This opens up a whole new approach for language
teaching and learning. An ITS could be very useful in
enhancing essay writing. Students have a constant need for
tutors to give feedbacks on errors or mistake as well as
meritorious use of language. Highlighting errors and mistakes
could be easily automated using the spelling check and
grammar check utilities. One of the major restrictions in most
spelling check and grammar check utilities is the lack of
context analysis (CA). To handle context dependency,
sophisticated Natural Language Processing (NLP) techniques
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could be employed then the promise of an ITS which could
benefits writing skills is not far away.

VI. CONCLUSION

Many traditional instructional methods presents learners
with facts and concepts followed by test questions, but
artificial intelligence involves in capturing domain knowledge,
providing intelligent assessment power and providing
intelligent feedback etc. Thus as compare to old days of our
citizens, use of information technology in general and
Artificial Intelligence in particular area makes the education
highly interactive, highly accessible, and highly
individualized.
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Contribution of Artificial Intelligence to the E-learning

Mr. Sanghesh B. Bele, Ms. S.K. Totade
Deptt. Of MCA ,Vidya Bharati Mahividyalaya, Amravati

Abstract-Artificial intelligence (Al) is a property of
machines which gives the ability to copy the human thought
process. It is concerned with the design of intelligence in an
artificial device. This term was defined by McCarthy in 1956.

There are two ideas in the definition.
1. Intelligence
2. Artificial device

This paper highlight to potential contribution of Artificial
Intelligence (AI) to the e-learning environment. Artificial
Intelligence enhances computer assist instruction systems by
providing human like intelligence to the system. Here, we are
focusing some Al techniques, which could be the main
technology for e-learning. Also we discuss, how Intelligent
Tutoring System (ITS) is proved as promising field to the
training programmes and how Al could contribute to issues
like Naural intelligence, learning from experience &
intelligent interaction between human being & machine.

Keywords: Artificial Intelligence, ITS, CAI, ML, NLP, e-
learning, CA, ILE

1. Introduction

If you ask to our respected senior citizen those who have
retired from service or business, they all have very common
thing that, the respect & memories of the educational
institutions where they studied and old days traditional
teaching. They shared their warm memories which are
associated with institutes. In today modern time as the field of
computer science and information technology has reformed
day-to-day activities of entire human life. The computing
field has provided us all that even we could not have dreamt.

The remarkable growth of this field has impacted
educating in many ways.

Artificial Intelligence (Al) is the science & engineering of
making intelligent machine, especially intelligent computer
programs. It is related to the similar task of using computer to
understand human intelligence. In fact, intelligence involves
mechanism & AI research has discussed how to make
computers to carry out some of them. Al makes traditional
teaching more effective.

2. What is E- learning

E- Learning refers to learn that is to be delivered or enable
via electronic technology. It encompasses learning delivered
via a range of technologies such as the internet, television,
videotape, intelligent tutoring systems, and computer-based
training.

E-learning is subset of two large words, specifically,
“information technology” and “education and training”. It can
be valuable when used as a part of well-planned and properly
supported education and training environment. However, e-
learning does not replace or render existing educational
theories and approaches.

3. Intelligent Tutorial System (ITS)

An intelligent tutoring system (ITS) is a computer
system that aims to provide immediate and customized
instruction to learners, usually without requiring intervention
from a human teacher like online teaching. It is difficult to
provide a personal training assistant for each learner, however,
a virtual training assistant that captures the subject matters and
teaching expertise of experienced trainers provides a
captivating new option. The concept, known as Intelligent
Tutoring System (ITS) has been pursued by researchers in
education, psychology and artificial intelligent. ITS can also
be classified by model tracing tutor algorithm One of the
objectives of Intelligent Tutorial System is to adopt
hypermedia courses to each individual user by means of
control of learning level, control of the course navigation,
revision to available information, revision of the training
methodology, explanation of errors, answers to the student’s
questions, advice, etc. In other words, intelligent tutoring
system is a model which enables student to be evaluated and
taught a subject and also for the education to be adapted to the
students performance.

The traditional ITS model contains four components:

e  Expert Module / Domain model /
expert knowledge model

cognitive model /

e  Student Module / model tracing
e  Curriculum Module / Tutoring model
e Interface Module.

. Expert Module contains information about the
subject knowledge domain. Its contain the concepts, rules, and
problem-solving strategies of the domain which is to be
learned.

e  Student Module can be thought of as an overlay on
the domain model. It contains information about the student's
understanding of the knowledge domain. It is considered as
the core component of an ITS.

e  Curriculum Module contains rules that allow it to
judge how well the student's understanding of the subject
domain matches actual knowledge structure.
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It also accepts information from the domain and student
models and makes choices about tutoring strategies and
actions.

e Interface Module presents the user with a uniform
environment within which instruction, analysis, remediation,
and user driven learning may take place.

The user interface component integrates three types of
information

e Knowledge about patterns of interpretation and action

e domain knowledge needed for communicating content;
and

e knowledge needed for communicating intent

The Aim of ITS is to create a learning environment where
the role of human teachers is replaced by the tutor module and
domain knowledge module. A system plans and teaches
individuals by maintaining its belief about each in the student
module and acts according to the best teaching strategy

ITS can also be classified by model tracing tutor
algorithm.

4. What Al present

Teaching and learning is not a simple process. Only train
humans can teach effectively. Computer Assisted Instructions
(CAI) could be useful in learning at an elementary level and
even then can not compete with train humans in term of
teaching quality. The creation of the ALGOL programming
language in 1958 which was enabled in many schools and
universities for beginning to develop Computer Assisted
Instruction (CAI) programs and

Computer Aided Learning (CAL) which are lacking "the
flexibility and learner- centered orientation of ITS" The
complexity of the teaching task is the result of following main
factors:

e  Adaptive teaching strategies - Depending on the stage
in the learning process, different subjects requires different
instructional strategies at different levels.

e  Continuous assessment of students - Human teachers
do not rely on the test result for student’s assessments, but
they constantly assess the class and individual through various
inputs like attention level, understanding level etc.

e  Personalized teaching - Human teachers are flexible.
To make their teaching effective, they deliver the content
ranges from class level down to the individual student’s level.

Artificial Intelligence enhances CAI systems by providing
human like intelligence to the system. To enhance the
efficiency of computer programs in handling the above
mentioned factors, computer must be equipped with necessary
sensors. They must be able to make sense out of their senses,
and then they can act logically. They should be able to learn
and be adaptable to new environment. We highlight the

ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE)

current developments in these issues and their applications in
intelligent tutoring systems.

i) Aural Capability

Domains such as language and music require hearing
ability in computers. The ability to here also implies to an
understanding of what is being heard. Advances in speech
recognition, speech processing and natural languages
processing provides useful applications in many areas
including ITS. At the current state-of-the-art, we have enquiry
counters where clients can make the enquiries using
interactive telephone dialogue. Clients talk to a computer as if
they are talking to another human being.

ii) Visual Perception

Many recent works in education address the issues of
affects and emotions. Information regarding students’ affects
could be useful in the adaptation of teaching strategies. This
area is however still not mature.

The ability to visualize can be useful in teaching music
performance as well. In many performing skills, the
techniques are closely related to the poster (e.g. hand-shape,
sequence of movements, etc.)

iii) Inference mechanisms

The talking which so far about perceives and acting (via
speaking). Perhaps, the most important aspects of intelligent
behaviors is about inference power. This is the area where
most Al researchers have been investigating.

Logical inference is suitable for domains at a course grain
abstraction. For example, the encoding of domain knowledge
in a rule-based expert module. Probabilistic and statistical
inferences are suitable in handing uncertainties in the domain.
Bayesian networks, artificial neural networks are the most
popular inference techniques.

iv) Machines that learn (ML)

One of the main secret ingredients for the success of any
ITS system is the accuracy of its student model. Real students
are dynamic. As such, ITS systems must possess the learning
capability so that changes in students could be tracked.
Learning is along standing research in Al and this is one of the
areas where Al could make a useful contribution to ITS in e-
learning environments.

v) Interactive learning environment(ILE)

Finally, we would like to comment on the interaction
between human and machine. The interaction between learner
and computer in the main ingredient in the success of an ITS.
Information from the interactions serves three purposes:

(i) to perceive useful information from the environment,
(i) to model an accurate student model, and

(iii) to actuate the environment (e.g., feedback) with
useful information.
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5. Application in E-learning

Here we highlight Al application in ITS which a part of the
e-learning environment. . Let us look one application of
language teaching

5.1 Language Teaching

Teaching language involves the teaching of reading and
writing skills. The whole scene involves content development,
the delivering of content and an assessment of the delivering
process. Here, we highlight the assessment dimension in
language teaching.

Speech recognition is a hard problem. Same words or
phrase contribute two different meaning in two different
contexts. However, with a supplied context, this is not too
hard problem. Given a word, a phrase, or a sentence,
assessment of pronunciations could be automated using speech
technology. This opens up a whole new approach for language
teaching and learning. An ITS could be very useful in
enhancing essay writing. Students have a constant need for
tutors to give feedbacks on errors or mistake as well as
meritorious use of language. Highlighting errors and mistakes
could be easily automated using the spelling check and
grammar check utilities. One of the major restrictions in most
spelling check and grammar check utilities is the lack of
context analysis(CA). To handle context dependency,
sophisticated Natural Language Processing (NLP) techniques
could be employed then the promise of an ITS which could
benefits writing skills is not far away.

6. Conclusion

Many traditional instructional methods presents learners
with facts and concepts followed by test questions, but
artificial intelligence involves in capturing domain knowledge,
providing intelligent assessment power and providing
intelligent feedback etc. Thus as compare to old days of our
citizens, use of information technology in general and
Artificial Intelligence in particular area makes the education
highly interactive, highly accessible, and highly
individualized.
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INNOVATIVE TECHNIQUES IN HIGHER
EDUCATION THROUGH E-LEARNING

Mr. Sanghesh B. Bele, Ms. S.K. Totade, Ms. A.R.Raut
Deptt. Of MCA, Vidya Bharati Mahividyalaya, Amravati

Abstract- The term E-learning refers to a novel teaching
and learning in education. This educational high technology is
an important part of today’s world, which delivers supports
and enhances the quality of learning. E-learning involves the
participation of educator, and students who are use this
technology to update their work. E-learning is the technique
for how to understand and how to memorize the topic for long
time. The E-learning is the use of technologies to improve
knowledge and performance, and gives the advantage of 24x7
and 365 days a year. E-learning technologies offer learners
control over content, learning sequence, pace of learning, time
and often media, allowing them to adapt their experiences
with to collect their personal learning objectives. Innovation in
e-learning technologies point toward a revolution in education,
especially higher education allowing learning to be
individualized, enhancing learner’s interaction with others and
transforming the role of educator / teacher in higher education.

Keyword: ALT, ITS, ICT, VLE, MIS, VRT

1. Introduction

The brisk growth of the information age has made a big
impact on the educational process in the last few years. The
growth of information together with recent technological
achievements has led to Computer Assisted Learning (e-
learning) is enabling wider access to education to an
increasing variety of people, independent of time or location.

E-learning is defined as acquisition of knowledge and
skill using electronic technologies such as computer and
Internet-based courseware at local and wide area networks.
Electronic learning or e-learning is general term used for to
refer to computer enhanced learning. It is commonly
associated with the field of advanced learning technology
(ALT), which deals with learning using network and/or
multimedia technologies, it uses various technological tools
that may be web based, web distributed or web capable for
solving the purpose of education. E-learning facilities, such as
3D models and animations which are elements of Virtual
Reality Technology, used for acquiring new knowledge.

The main objective of e-learning is to improve the
quality of the learning experience for students who are in
higher education.

2. What is E- learning

Learning system based on formalized teaching but with the
help of electronic resources is known as E-learning. While
teaching can be based in or out of the classrooms, the use of
computers and the Internet forms the major component of E-
learning. E-learning can also be termed as a network enabled
transfer of skills and knowledge, and the delivery of education
is made to a large number of recipients at the same or different
times.

E- Learning refers to learn that is to be delivered or enable
via electronic technology. It encompasses learning delivered
via a range of technologies such as the internet, television,
videotape, intelligent tutoring systems, and computer-based
training.

E-learning is subset of two large words, specifically,
“information technology” and “education and training”. It can
be valuable when used as a part of well-planned and properly
supported education and training environment. However, e-
learning does not replace or render existing educational
theories and approaches.

3. Importance of E-learning in Higher Education

A student who is learning in higher education is a way
that uses information and communication technologies (ICTs)
by using e-learning. Following are different types of
capability:

e Internet access to digital versions of materials unavailable
locally.

e Internet access to search, and transactional services.
e Interactive diagnostic or adaptive tutorials.

e Interactive educational games

e Remote control access to local physical devices.

e Personalized information and guidance for learning
support.

e Simulations or models of scientific systems.

e Communications tools for collaboration with other

students and teachers.

e Tools for creativity and design.
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e Virtual reality environments for and

manipulation.

development

e Data analysis,
applications.

modeling or organization tools and

e Tele-Medicine

For each of these, there is a learning application that could
be exploited within higher education. Each one encompasses a
wide range of different types of interaction — internet access to
services, for example, includes news services, blogs, online
auctions, self-testing sites, etc. Imagine, for example, a
remotely controlled observatory web cam embedded in an on
line conference environment for astronomy students, or
computer aided design (CAD) device embedded in role play
environment for students of urban planning.

The range and scale of possible applications of new
technologies in Higher Education is almost beyond
imagination because, while we are trying to cope with what is
possible now, another technological application is becoming
available that will extend those possibilities even further.
Everything will need updating again when 3G/4G or even
advance generations in mobile phones begin to have an impact
on our behavior.

4. Intelligent Tutorial System (ITS)

An intelligent tutoring system (ITS) is acomputer
system that aims to provide immediate and customized
instruction to learners, usually without requiring intervention
from a human teacher like online teaching. It is difficult to
provide a personal training assistant for each learner, however,
a virtual training assistant that captures the subject matters and
teaching expertise of experienced trainers provides a
captivating new option. The concept, known as Intelligent
Tutoring System (ITS) has been pursued by researchers in
education, psychology and artificial intelligent. ITS can also
be classified by model tracing tutor algorithm One of the
objectives of Intelligent Tutorial System is to adopt
hypermedia courses to each individual user by means of
control of learning level, control of the course navigation,
revision to available information, revision of the training
methodology, explanation of errors, answers to the student’s
questions, advice, etc. In other words, intelligent tutoring
system is a model which enables student to be evaluated and
taught a subject and also for the education to be adapted to the
students performance.

The traditional ITS model contains four components:

e  Expert Module / Domain model /
expert knowledge model

cognitive model /

. Student Module / model tracing
e  Curriculum Module / Tutoring model

° Interface Module.
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5. Advantages of ITS:-

Intelligent Tutoring systems (ITS) are effectively used for
teaching the course of the specified domain with following
features and benefits:

e Increases student / instructor ratio from around 1:1 so that
it reduce training costs extremely, and still deliver close to
a one on - one learning experience.

e  Shortens training time and / or improve skill level.
e Automatically optimizes individual learning.

e Builds "student module" for each student that includes:
Performance on training exercises.

e  Details of information / remediation received

e Details of knowledge mastered / failed / unknown /
misunderstood.

e Performance on remediation activities.
e  Student preferred learning style.

It is important because e-learning can make a significant
difference: to how learners learn, how quickly they master a
skill, how easy it is to study, and equally important, how much
they enjoy learning. Such a complex set of technologies will
make different kinds of impact on the experience of learning:

e  Cultural: - Students are comfortable with e-learning
methods, as they are similar to the forms of information search
and communications methods they use in other parts of their
lives.

e Intellectual: - Interactive technology offers a new
mode of engagement with ideas via both material and social
interactivity online.

. Social: - The reduction in social difference affordable
by online networking fits with the idea that students should
take greater responsibility for their own learning.

e  Practical :- e-learning offers the ability to manage
quality at scale, and share resources across networks; its
greater flexibility of provision in time and place makes it good
for widening participation.

e  Financial :- Networks and access to online materials
offer an alternative to place-based education which reduces
the requirement for expensive buildings, and the cost of
delivery of distance learning materials

6. Technology used in E-learning

Many technologies can be, and are used in E-learning,
including:

e  Blogs
e  (Classroom Response System.

° Collaborative Software.
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e  Computer Aided Assessment.

e  Discussion Boards.

. E-mail.

e  Educational animation.

e  Electronic Performance Support System.
o  cPortfolios

e  Games.

e  Hypermedia in general.

e  Learning Management Systems(LMS)

e PDA’s

e  MP3 players with multimedia capabilities.
e  Interactive Board

e  Virtual Classrooms

e  Web-based teaching materials

In higher education especially, the increasing tendency is
to create Virtual learning Environment (VLE) which is
sometimes combined with a Management Information System
(MIS) to create a Managed Learning Environment. in which
all aspects of a course handled through a consistent user
interface standard throughout the institution. While some
programs require students to attend some campus classes or
orientations, many are delivered completely online. In
addition, several universities offer online student support
services, such as online advising and registration, e-
counseling, online textbook purchase, student governments
and student newspapers. E-learning can also refer to education
web site such as those offering learning scenarios, worksheets
and interactive exercise for children. The term also used
extensively in the business sector where it generally refers to
cost effective on line training.

7. Advantages of E-Learning

e  More active learning class

e Diversified teaching method

e  Better student attention and realization
e  Effective time management for lecturers
e  Visual stimulation

. Convenient for students

° Lower cost

Up-to-date learning materials

Flexible way of learning

. World-wide learning society
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Scalable e-learning systems
. Higher degree of freedom for students

° Better maintenance

8. Objectives:

E-learning represents an innovative shift in the field of
learning, providing a rapid access to specific knowledge and
information. It offers online instruction that can be delivered
anytime and anywhere through a wide range of electronic
learning solution such as web based courseware, online
discussion groups, live virtual classes, video and audio
streaming, web chat, online simulations, and virtual
mentoring.

E-learning enables organizations to transcend distance and
other organizational gaps by providing a cohesive virtual
learning environment. Companies must educate and train their
employees, partners, and clients to stay competitive, and
elearning can provide such just in time training in a cost-
effective way.

Following are main objectives of E-Learning:-
e  Computer based learning.

e Computer based training.

e To reduce learning costs.

e  To motivate employees.

e  To improve flexibility of course delivery.

e  To expand the capabilities of the business.

9. Methodology

The implementation of e-learning into contact teaching
allows elimination of number of hours of contact teaching and
giving space to individual work with student. The
implementation of e-learning into distance learning allows
simulating classical forms and methods of education by
creating a virtual environment, which imitates classical
classroom with whiteboard and the possibility of visual
communication.

The following methods are used for the implementation of
e-learning.

e Survey of existing tools for creation of information
infrastructure.

e Comparison of individual programs for creation of
electronic teaching materials and selection of the most
appropriate ones.

e Distance learning project team training.

e CASE tool method for the creation of databases.
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10. Conclusion

E-learning refers to the use of Internet technologies (IT) to
deliver overseas array of learning modes that enhance
learner’s knowledge and performance. E-learning for higher
education is designed, implemented and delivered. For
students, e-learning can provide an educationally- superior
alternative to traditional lectures, in which learning can take
place outside the lecture hall/Class room. E-learning is also
providing a model for students on how to become self directed
independent learners, which may support them to lifelong
learners. They also used for easily and useful understanding of
subject by using Graphical / Pictorial form and can be
remembered for long times.
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Big Data Storage Technologies and Challenges of Big
Data Storage and Management
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Abstract - Big data is a term to refer to huge data sets,
have high Velocity, high Volume and high Variety and
complex structure with difficulties of management, analyzing
storing and processing. Due to characteristics of big data it
becomes very difficult to management, analysis, storage,
Transport and processing the data using the existing traditional
techniques. This paper introduces Big Data Analysis and
Storage Technologies, Challenges of Big Data Storage and
Management and Suggestions for Big Data Storage and
Management. Storage and Management are major concern in
this era of big data. The ability for storage devices to scale to
meet the rate of data growth, enhance access time and data
transfer rate is equally challenging. These factors, to a
considerable extent, determine the overall performance of data
storage and management.

Keywords: Big Data Definition, Characteristics, Data
Storage Technologies, Challenges Of Big Data Storage And
Management, Suggestion For A Big Data Storage And
Management.

Big Data Definition

“Big Data is at the foundation of all the megatrends that
are happing.”

Chris Lynch, Vertica Systems

Data is everywhere, in fact the amount of digital data that
is growing at a rapid rate, and changing the way. This is the
field that didn’t even exist 20years back. Now data is growing
faster than ever faster before and by the year 2020; about
1.7megabytes of new information will be created every second
for every human being on the planet.

Data is essentially just raw bits of information science.

Big data is basically a term that describes large amount of
data. Big data sets those are so big and complex that
traditional data-processing application software is in adequate
to deal with them. Big data challenges include capturing data,
data storage, data analysis, search, sharing, transfer,
visualization, querying, updating, information privacy and
data source. There are number of concepts associated with big
data: originally there were 3 concepts volume, variety, and

velocity. Other concepts later attributed with big data are
veracity (i.e., how much noise is in the data) and value.

The position of big data storage within the overall big data
value chain can be seen in figure 1. Big data storage systems
typically address the volume challenges by making use of
distributed shared nothing architectures. This allows
addressing increased storage requirements by scaling out new
nodes providing computational power and storage. New
machines can seamlessly be added to a storage cluster and
storage system takes care of distributing the data between
individual nodes transparently. Storage solutions also need to
cope with the velocity and variety of data.

Velocity is important in the sense of query latencies, i.e.
how long does it take to get a reply for a query? This is
particularly important in the face of high rate of incoming
data. For instance, random write access to a database can slow
down query performance considerably if it needs to provide
transactional guarantees. In contrast, variety relates to the
level of effort that is required to integrate the work with the
data that originates from a large number of different sources.
For instance graph databases are suitable storage systems to
address these challenges.
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Big Data Characteristics

The three Vs (volume, velocity and variety) are known as
the main characteristics of big data. The characteristics are
described in figure 2 below.
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Volume: refers to amount of data and there are many
factors that can contribute to the volume increase in data it
could amount to hundreds of terabytes or even pet bytes of
information generated for everywhere. The number of sources
of data for an organization is growing.

Figure 2: 3 Vs of big data

Figure 2 shows that the data volume is growing from
megabytes (106) to petabytes(1015) and beyond.
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Figure 3 indicates that the volume of data stored in the
world would be more than 40 zettabytes(1021) by 2020 .

Velocity: refers to data speed measures the velocity of
information creation, gushing and collection, velocity is the
most misunderstood big data characteristic. The data velocity
is also about the rate changes, and about combining datasets
that are coming with different speeds. The velocity of data
also describes bursts of activities, rather than the usual steady
tempo where velocity frequency equated to only real-time
analytics.
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Figure 4 shows few examples of the pace of data. Data
speed administration is significantly more than a bandwidth
issue; Figure 2 also reflect velocity as characteristics of big
data, showing how it requires near real-time and/or real-time
analytics.

Variety: Other than typical structured data, big data
contains text, audio, images, videos, and many more
unstructured and semi-structured data, which are available in
many analog and digital formats. From an analytic
perspective, variety of data is the biggest challenge to
effectively use it. Some researchers believe that, taming the
data variety and volatility is the key of big data analytics.

Figure 5 shows the comparison between increment of
unstructured, semi-structured data and structured data by

years.
z %
B E

This paper investigates and analyzes big data storage
technology from the following four aspects: distributed file
system, NoSQL database, new-type data storage technology of
MPP architecture and database all-in-one machine.
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e  Distributed File Systems: File system such as
Hadoop file system(HDFS)

HDFS is an integral part of the Hadoop framework and has
already reached the level of de-facto standard. It has been
designed for large data files and is well suited for quickly
ingesting data and bulk processing Data Storage Technologies

e Big Data Querying Platforms: Technologies that
provide query facades in front of big data stores such as
distributed file systems or NoSQL databases. The main
concern is providing a high-level interface, e.g. via SQL like
query languages and achieving low query latencies.

e NoSQL Databases: Probably the most important
family of big data storage technologies are NoSQL database
management systems. NoSQL databases use data models from
outside the relational world that do not necessarily adhere to
transactional properties of atomicity, consistency, isolation,
and durability (ACID).

. NewSQL Databases: A modern form of relational
databases that aim for comparable scalability as NoSQL
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databases while maintaining the transactional guarantees made
by transactional database systems.

e Big Data Querying Platforms: Technologies that
provide query facades in front of big data stores such as
distributed file systems or NoSQL databases. The main
concern is providing a high level interface, e.g. via SQL like
query languages and achieving low query latencies.

1. NoSQL Databases :

NoSQL databases are design for scalability, often by
sacrificing consistency. Compared to relational databases they
often use low-level, non-standardized query interfaces, which
make them more difficult to integrate in existing applications
that expect an SQL interfaces. The lack of standard interfaces
makes it harder to switch vendors. NoSQL databases can be
distinguished by the data models they use.

. Key-Value Stores: Key-value stores allow storage of
data a schema-less way. Data objects can be completely
unstructured or structured and are accessed by a single key. As
no schema is used, it is not even necessary that data objects
share the same structure.

e  Columnar Stores: “A column-oriented DBMS is a
database management system(DBMS) that stores data table as
sections of columns of data rather than as rows of data, like
most relational DBMSs”. Such databases are typically sparse,
distributed, and persistent multi-dimentional sorted maps in
which data is indexed by a triple of a row key, column key,
and a timestamp.

e  Document Databases: In contrast to the values in a
key- value store, documents are structured. However, there is
no requirement of common schema that all document are must
adhere to as in the case for records in a relational databases.
Thus document databases are referred as a storing semi-
structured data similar to key-value stores, documents can be
querying their internal structure, such as requesting all
documents that contain a field with a specified value.

e  Graph Databases: Graph databases store in graph
structured making them suitable for storing highly associative
data such as social networking graphs.

2. NewSQL Databases :

NewSQL databases are modern form of relational
databases that aim for comparable scalability with NoSQL
databases while maintaining the transactional guarantees made
by transactional database systems. The expectation is that
NewSQL systems are about 50 times faster than traditional
OLTP RDBMS.

3. Big Data Query Platforms :

Big data query platform provide query facades on top of
underlying data stores. They typically offer an SQL like query
interface for accessing the data, but differ in their approach
and performance.

4. Cloud Storage :

As cloud computing grows in popularity, its influence on
big data grows as well. While Amazon, Microsoft, and Google
build on their own cloud platforms, other companies including
IBM, HP, Dell, Cisco etc., build their proposal around Open
Stack, an open source platform for building cloud systems,
Cloud in general, and particularly cloud storage, can be used
by both enterprises and end users. For end users, storing their
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data in the cloud enable access from everywhere and from
every device in a reliable way. As cloud storage is a service,
applications using this storage have less control and may
experience decreased performance as a result of networking.
These performance differences need to be taken into account
during design and implementation stages.

Challenges of big data storage and management

With the rate of data explosion, storage system of
organizations and enterprises are facing major challenges from
huge quantities of data, and ever increasing of generated data.
Data irrespective of its size play a vital role in the industry.
Value can be created from large data set. For example,
Facebook increases its ad revenue by mining its user personal
preferences and creating profiles, showcasing advertisers
which products they are most interested in. Google also uses
data from Google search, Google hangouts, YouTube, and
Gmail accounts to profile user’s behavior.

In spite of numerous benefits that can be gained in large
data set, big data demand for storage and processing poses a
major challenge. The total size of data that will be generated
by the end of 2015 is estimated at 7.9 zettabytes(ZB), and by
2020, is expected to reach 35 ZB. It is clear that big data has
outgrown its current infrastructure, and pushes the limit on
storage capacity and storage network. Existing traditional
techniques cannot support and perform effective analysis, due
to large scale of data.

Big Data Storage Management

Due to massive increase, and the heterogeneous nature of
application data, one main challenge of big data is effectively,
manage the petabyte (PB) of data being generated daily.
Storage management encompasses technologies and process
organization to improve data storage performance. Big data
require more efficient technologies in processing large
quantities of data within an acceptable time frame. A wide
range of techniques and technologies have been developed and
adopted to manipulate, analyze and visualize big data.
Technologies such as massive parallel processing (MPP)
database, data mining grids, distributed file system, cloud
computing platforms, and scalable storage systems are highly
desirable. The development of Map-Reduce, with Yahoo’s
Pig, alongside Facebook’s Cassandra applications, has gotten
the attention of the industry. Google file system, GFS, is
designed to meet the increasing demands of big data, such as
scalability, reliability and availability. GFS is composed of
clusters, which is made up of hundreds of storage servers that
support several terabytes of disk space. This meets the
scalability issue of big data. Hadoop is free version of Map-
reduce implementation by Apache Foundation. Hadoop
distributed file system(HDFS), is a distributed file system
designed to run on commodity hardware. HDFS can store data
across thousands of servers. All data in HDFS is reduced into
block size chunk, and distributed across different nodes and
are managed by the Hadoop cluster
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Figure 6 shows the distribution of data across different
data nodes to enhance performance of the entire Hadoop
system. Storage vendors such as NetApp, EMC, Hitachi Data
Systems, and many more are offering storage management
solutions to big data inclined companies. EMC VPLEX
enables manageability of storage area network, through a vital
storage infrastructure that consolidates heterogeneous storage
devices.

Suggestion for a Big Data Storage and Management

System Big data storage and management has been
challenge in the face of the increasing volume of
organizational data. This paper suggests approaches that we
think in our opinion efficiently mitigate challenges of big data
storage and management.

1. Big Data Storage Mediums: All storage
management solutions have at their end, storage devices. The
qualities of these storage devices can have significant impact
on the entire storage effectiveness; can be critical in the big
data environment. We suggest the use of a hybrid storage
device, which is an aggregate of hard disk drive (HDDs), and
solid state drives (SSDs). HDDs provide huge storage
capacity, at a relatively cheap price. This characteristic of the
HDDs allows storage system to scale to meet the rate of
growth of data. The disadvantage here is that, HDDs has a
slow data transfer rate becoming a bottleneck for performance.
On the other hand, SSDs provides avenue for high
performance and reliability. They have low latency, thus
providing a much faster, random access. SSDs are very
expensive for the storage capacity they provide. The
combination of these storage devices into a logical unit in an
array should solve the storage demands posed by large
datasets.

2. Backup Strategies: Recovery is the main objective
for backup. The ability of production system to recover, and in
a timely manner is very crucial in the era of big data. From
this prospective, this paper recommend full back as a
favorable choice over the others. Full backup ensures speedy
recovery, through it takes a considerable amount of time to
back up a large dataset. Applying full backup to large datasets
may increase the data block repetition. Data reduplication
technology, significantly reduce the volume of stored data
block for every single full backup, and allow users to backup,
and recover data within relatively short period of time. Rather
than directly from the production system. Replication keeps
copy of production data in real time.
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3. Business Continuity and Disaster Recovery: An
optimal business continuity solution, takes into account, two
parameters, to a negligible level — Recovery Point Objective
(RPO), which is the point in time that a production system,
and data must be recovered after a disaster. Recovery Time
Objective (RTO) is the time frame within which production
system, and data must be recovered after a disaster. In a large
dataset, the complexity of business continuity increases, with
the influx of a variety of data, which must be maintained in
their formats. Business continuity planning requires, saving a
copy, or multiple copies of production data, through backups,
local or remote replication. The use of enterprise software
such as EMC Power path can be beneficial. EMC Power path
provides features such as cluster support, dynamic load
balancing, configuration and management, automatic path
failover.

Conclusion

In the recent years, a academia pays more attention to
cloud computing. Big data focuses on “data”, like data service,
data acquisition, analysis and data mining which pays more
attention on ability on data storage. Cloud computing focuses
on computing architecture and practices. Big data and cloud
computing are two sides of same issue.

Big data era has brought about an explosive growth of
data. The increase of mobile applications, social media, and
big data analytic initiatives has cause big data storage
challenges to become even greater. Choosing the right storage
devices, management tool, and efficient techniques is relevant
and determines the rate of growth.

The approaches to big data storage and management can
significantly, affect the entire organization. This paper
examines and summarizes existing current storage
technologies for big data applications. Variables such as
capacity, scalability, data transfer rate, access time, and cost of
storage devices, are also highlighted. Finally some suggestions
are made to curb the problems posed by big data storage.
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Leap Protocol in Wireless Sensor Network
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ABSTRACT- Wireless sensor network are becoming
significantly vital to many applications, and they were initially
used by the military for surveillance purpose. One of the
biggest concerns of WNS is that they are very defenseless to
security threats. Due to the fact that these networks are
susceptible to hackers, it is possible for one to enter and

render a network. For Example, such network may be
hacked into the military, using the system to attack friendly
forces, for this a key management protocol for sensor network
i.e. LEAP (Localized Encryption and Authentication Protocol)
is designed to support in-network processing. The design of
protocol is motivated by the observation of different types of
messages exchanged between sensor nodes have different
security requirements and that single keying mechanism is not
suitable for meeting these different security requirements , and
LEAP uses four types of key for each sensor node. The
prototype implementation of LEAP in sensor network is also
reported.

Keywords: Key Management ( four key used by LEAP) ,
Sensor Network , Designing Goal of LEAP, Working of LEAP,
TDMA-slot, TDMA-cycle, NS2Platform.

INTRODUCTON

Wireless Sensor Network spatially consist of distributed
autonomous sensors to monitor physical and environmental
conditions such as temperature, sound, vibration, pressure
motion and pollutants and to cooperatively pass their data
through network to main location with the help of protocol.

Protocol: It specifies the standard for communication and
provides detail information on processes involve in data
transmission. A single process can handle by more than one
protocol simultaneously.

LEAP (Localized Encryption and Authentication Protocol)
is a proprietary wireless LAN (Local Area Network)
authentication method developed by Cisco System. Important
feature of LEAP is dynamic WEP (Wired Equivalent Privacy)
Keys and mutual authentication between a wireless client and
RADIUS (Remote Authentication Dial In User Service)
Server.

LEAP (Localized Encryption and Authentication Protocol)
, sometimes called EAP(Extensible Authentication Protocol)-
Cisco Wireless, is interesting in that it was really the first
commercial use of IEEE 802.1X and EAP(Extensible
Authentication Protocol) for wireless LAN(Local Area
Network)

LEAP (Localized Encryption and Authentication Protocol)
PROTOCOL.:

LEAP (Localized Encryption and Authentication Protocol)
is the authentication protocol used in wireless network and
point-to-point connection. LEAP is designed to provide more
secured authentication for 802.11 WLANs (wireless local area
networks) that support 802.1X port access control. It is a key
management protocol for sensor network that is designed to
support in-network processing, while providing security
properties similar to those provided by pair wise key sharing
schemes. LEAP includes support for multiple keying
mechanisms. The design of this mechanism is motivated by
the observation that different types of messages exchange
between sensor nodes have different security requirements.

DESIGN GOAL

LEAP is designed to support secure communication in
sensor network, therefore it provide the basic security services
such as confidentiality and authentication. In addition LEAP is
to meet several security and performance requirement that are
considering more challenging to sensor network.

o  Supporting Various Communication Patterns :

There are typically three types of communication pattern
in sensor network : unicast (addressing a message to single
node) , local broadcast (addressing a message to all the nodes
in the neighborhood) , and global broadcast (addressing a
message to all the nodes in the network).

o  Supporting  In-network  Processing:  Security
mechanism should permit in network processing operation
such as data aggregation and passive participation. In network
processing could significantly reduce energy consumption in
sensor network.

o Survivability: Due to the unattended nature of sensor
network an attacker could launch various security attacks and
even compromise sensor node without being detected.
Therefore , a sensor network should be robust against security
attacks, and if an attack succeed , its impact should be
minimized .

o  Energy Efficiency: Due to the limited battery life
time, security mechanism for sensor network must be energy
efficient. Especially, the no of message transmission and the
number of expensive computation should be as few as
possible. Moreover size of sensor should not be limited by the
pre-node storage and energy resources.

o Avoiding Message Fragmentation: A unique
challenge in sensor network is due to small packet size. The
default supported packet size is only 36 bytes for increasing
the reliability of packet delivery. Thus the message in security
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protocol has to be small enough to fit in one packet to avoid
message fragmentation.

Key Management Scheme:

LEAP supports the establishment of four types of keys for
each sensor node :

An individual key shared with the base station. Every key
has unique key that it shares with the base station. This Key is
used with secure communication between nodes and the base
station. Individual key is used to compute message
authentication code for its sensed reading by node, if it is
verified by base station.

A pair wise key shared with another sensor nod:

Every node shares pair-wise key with each of its
neighboring node. In LEAP pair wise key is used for securing
communication that requires privacy and  source
authentication. Each node can used its pair-wise key to secure
the distribution of cluster key to its neighbor or to secure the
transmission of its sensor reading to an aggregation node.

A cluster key shared with multiple neighboring nodes:

A cluster key is key shared by node and its neighbors and
it is mainly used for securing locally broadcast message i. e.
routing control information or securing sensor messages which
can benefit from passive participation.

A group key shared by all nodes in the network:

This is globally shared key used that is used by base
station for encrypting message that are broadcast to the whole
group. For Ex: The base station issues missions , send queries
and interests.

Security Requirements for Key Management

To provide secured communication in WSN, sensor node
first need to setup pair-wise with each other. There are some
majors:

Data Confidentiality: In sensor network data flows from
many intermediate nodes and chances of data leak is more
hence only encrypted data is used so that only recipient
decrypts the data to its original form.

Data Integrity: Data receive by receiver should not be
altered or modified is data integrity.

Data Authentication; It is the procedure for confirmation
that the communicating nodes is the one that it claims to be. It
is important for receiver to do verification that the data is
receive from authenticate node.

Data Availability: This means the services are available all
the time even in case of some attacks such as Denial of
service.

Source Localization: For Data transmission some
application use location information of the sink node. It is
important to give security to the location information. Non-
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secured data can be controlled by the malicious node by
sending false signal strength or replaying signals.

Self-Organization: In WNS no fixed infrastructure exists ,
hence every node is independent having properties of adaption
to the different situation and maintain self organizing and self
healing properties. This is the great challenge for security in
WNS.

Working of LEAP
The process is summarized as:

1.  The authentication server challenges the device by
sending a random string. The device must prove it knows the
key by sending response derived from challenge.

2. The device sends a challenge to the authentication
server, which must also respond correctly.

3. The authentication server generates and sends a
session key to access point with the EAP (Extensible
Authentication Protocol) success notification in RADIUS
(Remote Authentication Dial In User Service) message.

4.  The access point notifies the device of authentication
using the EAPOL (Extensible Authentication Protocol Over
LAN)-Success message. At this point the client computes the
matching session key.

5. The access
Authentication Protocol
encryption.

6. The device and access point communicate using
WEP encryption.

sends an EAPOL(Extensible
LAN) key to activate
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Figure 1: EAP-LEAP

Hardware Technologies

A sensor network is an embedded system, or rather a
digital system committed to specific duties. Each node consist
of sensor board and a programming board. The sensor board
could be differentiating by specific kind of sensor. Light,
temperature, humidity but also distance tracking or GPS
receiver. The programming board supplies wireless between a
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node and a base station. A node is equipped with a
microcontroller and low storage memories.

NS2 Platform : It is an open source simulation tool that
runs on LINUX . It is a node platform for low power and high
data rate sensor network applications designed with dual goal
of fault tolerance and development ease. The low power
operation of the module is due to the low power T1 MSP430
microcontroller. This 16-bit RISC processor features low
active and sleep current consumption. In order to minimize
power consumption, the processor in sleep during majority of
the time , wakes up s fast as possible to process , then return to
sleep mode again.

Software Technologies

It follows the demand of specific ad hoc software
technologies. Hence, operating system for WSN nodes are
typically less complex than general-purpose operating system.
In general operating system in WSN should fulfill
requirements like:

1. Robustness: once deployed, a sensor network must
work unattended for months and years.

2. Low resource usage: sensor network node includes
very small RAM, and run off batteries.

3. Multiple service implementations: application should
be able to choose between various implementations.

4. Adaptability to evaluations: mote hardware is in
constant evaluation, application and most system service must
be portable across hardware generation.

5.  Adaptability to application requirements: applications
have very different requirements in terms of life time,
communication, sensing etc.

Leap implement token passing procedure that:

e  Ensures synchronization between nodes and clusters.

e  Allows initializing and self configuring to the optimal
working point

e  Allows for the addition of new nodes

A token is a particular message that carries the information
on the duration of TDMA-slot and a TDMA-cycle, the
transmitting and receiving schedule of TDMA-cycle, a
synchronization message carrying the current execution state
of the TDMA-cycle. The controller has all the information to
calculate the optimal set of parameters, consequently, it is able
to generate a token before the network starts operating. The
network initialization algorithm works as :

1. When the network starts all nodes are awake and
listening.

2. The controller multi cast the token to all nodes of one
of the connected cluster.

ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE)

3. Nodes of the selected cluster read the information on
scheduling and duration of TDMA-slot and TDMA-cycle.
Moreover each node acquires the information about the global
time and launches periodic timer for CSMA and TDMA slot.
In the midtime, a random back-off timer starts for each node
before sending an acknowledgement.

4.  The first node that expires the back-off time sends the
acknowledgement to the controller and become the token
forwarder. Then all nodes in the cluster go to sleep.

5. At the beginning of the second TDMA-slot the token
forwarder wake up and immediately multi-casts the token to
all nodes in the next cluster.

6. With the same random acknowledgement-based
scheme, a node is elected token forwarder for nodes in
following cluster.

7.  Information about routing and TDMA-slot duration
needs also to be updated during network operation. Hence, the
Controller periodically performs a token refreshing procedure.

Conclusion

The LEAP protocol was implemented and simulated using
one base station and fifty sensor nodes situated randomly.
Initially, an individual key was generated for each node from a
randomly generated master key. Then a cluster key was
generated by each node and published to their neighboring
nodes using the pair —wise keys. Finally the global key was
generated in order to enable public broadcasts.

The whole idea behind LEAP was to implement a system
whereby multiple base station have been employed for the
soul purpose of improving tha data transmission amongst node
and to come up with a solution for base station , should it be
compromised.
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The Cloud computing is the development of parallel Computing, Distributed Computing and Grid
Computing. The Cloud Computing is not a very new concept because it is connected to Grid
Computing Paradigm, whose concept came into thirteen years ago. Cloud computing is not only
related to grid computing but also related to utility and cluster computing. Cloud computing is
computing platform for sharing resources which include software’s, business process, infrastructure
and applications. It is also relies on technology of virtualization. In this paper, we will discuss about
grid and cloud computing and how cloud computing is different from other. In this paper, we will also
highlight the future of computing as cloud computing. Also to find the actuality of the fifth generation
computing in the form of Cloud Computing.
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INTRODUCTION

In olden days, there was time shared computing system
(Robert, 2009). Grid computing is a processor architecture that
associates computer resources from various areas to reach an
objective. In grid computing, an individual, computer can
connect with network of computer that can perform the task
together, thus working as a Super Processor (Devika Rani
Dhivya, 2015). The idea of cloud computing is to come to
existence to reduce the cost of computing, to increase reliability
and increase flexibility by transforming computers (Ian Foster,
2018). Technically speaking, grid computing enables the
virtualization of the distributed computing and data resources
i.e. processing, network bandwidth and storage capacity to
create a single system image, granting users and applications
access to vast information technology(IT) capabilities (Rahul
Kumar, 2013).

Grid Computing: It is a combination of computer resources
which is from multiple administrative domains applied to
common task. It is a type of parallel and distributed systems
that enable the sharing, selection, aggregation of
geographically distributed autonomous resources at runtime
which is depending on their availability, capability,
performance, cost and user-quality-of-service requirements
(Future generation Computer Systems, 2009).

*Corresponding author: Sanghesh B. Bele
Vidya Bharati Mahavidyalaya, Amravati
DOI: https://doi.org/10.24941/ijcr.31461.07.2018

It is shared collection of reliable and unreliable resources. It is
a collection of servers that are clustered together. Grid
computing is all about sharing, aggregating, hosting and
offering service across the world (Indu Gandotra, 2011). The
concept of Grid Computing will get cleared from Fig. 1.
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Fig. 1. Grid Computing

Grid Computing Architecture: Grid targeted on integrating
existing resources with their hardware, operating system, local
resource management and security infrastructure. Grids define
and provide a set of std. protocols, middleware toolkits and
services built on top of these protocols. Grid provides protocols
and services at five different layers as identified in Grid
protocols architecture (Devika Rani Dhivya, 2015).
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Fig. 2. Architecture of Grid Computing

Fig. 3. Grid computing concept

The above fig. shows the general concept of grid computing
which shows that various resources are segregated from across
the globe or geographically dispersed locations towards a
central location i.e. Grid system.

Types of Grid Computing
Different types of Grids in Grid Computing

e Data Grid
e Computational Grid

Data grid is a grid computing system that deals with the
controlled sharing and management of distributed data

e Storage Resource Broker (SRB)
e Computational Grid is a Grid computing system that is
concerned with the computation

Applications
A. Advantages of Grid Computing (Grid Computing)

e Access to Additional Resources: In addition to CPU
and other storage resources, a grid can also provide
other resources as well.

e Resource Balancing: A grid incorporates large number
of systems into a single system image. For applications
that are grid enabled, grid performs the resource

balancing by scheduling grid jobs on machines that are
showing low utilization.

o Reliability: The systems in grid are cheap and
geographically dispersed. If, for example, there is
power or cooling failure at one site, then that will not
affect the other site, thus high reliability will be there
specially in case of real time systems.

B. Disadvantages of Grid Computing (Grid Computing)

e Not Stable: Grid software and standards are not stable
in comparison to other computing. Its standards are still
evolving.

e High Internet Connection Required: Gathering and
assembling various resources from geographically
dispersed sites require high internet connection which
results in high monetary cost.

e Different Administrator Domains: Sometimes
political issues arise when sharing resources among
different domains. Some additional tools are required
for having proper syncing and managing among
different environment.

Cloud Computing

The main idea behind cloud computing is to make applications
available on flexible execution environments located in
Internet (Indu Gandotra, 2011). It is a complete new
technology. It is the development of parallel computing,
distributed computing, and grid computing. It is the
combination and evolution of virtualization, utility computing,
Software — as —a-Service(SaaS), Infracture-as-a-Service(IaaS),
Platform-as-a-Service(PaaS) and Data-as-a-Service(DaaS)
(Santosh Kumar, 2012). “Cloud is a Parallel and Distributed
computing system of a collection of inter-connected and
virtualized computer based on service level agreements (SLA).

B
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Fig. 4. Cloud Computing
Forrester defines cloud computing as

“A pool of abstracted, highly scalable, and managed compute
infrastructure capable of hosting end-customer applications
and billed by consumption.”
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Cloud Computing architecture
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Fig. 6. The Cloud reference architecture

The Fig. 6 shows a cloud reference architecture (Santosh
Kumar, 2012), that makes the most important security cloud
components explicit and provides an abstract overview of
cloud computing for security issue analysis.

The  services (http//www.Dolcera.com/wiki/ondex.php?
title=cloud_computing#cloud computing comparison_of diff
erent_vendors) provided by cloud provides are —

e SaaS - Software as a Service Network-hosted
application. (By Google Apps, Salesforce.com)

DaaS — Data as a Service Customer queries against
provider’s database. (By Google Big Table, Amazon

simple DB)

e PaaS— Platform as a Service Network — hosted
software development platform. (By Windows Azure,
Google App Engine)

e JaaS — Infrastructure as a Service Provider hosts
customer VMs or provides network storage. (By
Amazon web service EC2, Gogrid, Rackspace)

e [PMaaS - Identity and Policy Management as a
Service Provider manages identity and/or  access
control policy for customer ( By Rightscale, Appistry)

e NaaS — Network as a Service Provider offers
virtualized networks (e.g.VPNs)

The concept of Cloud Computing will get cleared from Gig. 7.
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Fig. 7. Cloud Computing
Cloud Computing Types

Public, Private and Hybrid Cloud
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Fig. 8. Cloud computing Types
Public Cloud

Public clouds are owned and operated by third parties; they
deliver better economies of scale to customers, as the
infrastructure costs are spread among a mix of users, giving
each individual client an attractive low-cost, “Pay-as-you-go”
model. One of the advantages of a Public cloud is that they
may be larger than an enterprises cloud, thus providing the
ability to scale seamlessly, on demand.

Private Cloud

Private clouds are built exclusively for a single enterprise.
They aim of Private Cloud is to address concerns on data
security.

There are two variations to a private cloud:

e On-premise Private Cloud: also known as internal
clouds are hosted within one own data center.

o Externally hosted Private Cloud: This type of private
cloud is hosted externally with a cloud provider.
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Comparism between Grid and Cloud Computing:

Grid Computing

Cloud Computing

Cha. Of Grid Computing
e Loosely coupled (Decentralization)
e Diversity and Dynamism
e Distributed Job Management and
scheduling(http;//www jatit.org/research/introduction_grid_computing.html
)
In grid computing, the computers do not have to be in the same physical location 7
can be operated in dependently. As far as other computers are concerned each
computer on the grid is a distinct computer.
The computers that are part of a grid can run different operating systems and have

Cha. Of Cloud Computing

e Dynamic computing infrastructure

e [t service-centric approach

o Self-service based usage model

e Minimally or self-manged platform

o Consumption-based billing
In cloud computing, the computers need not to be in the same
physical location.

The memory, storage device 7 network communications are

different hardware.

Grid is inherently distributed by its nature over a LAN, WAN.
Areas of Grid Computing(http;/
www.jatit.org/research/introduction_grid_computing.html)
e  Predictive Modeling and Simulations
e  Engineering Design and Automation.
e  Energy Resources Exploration
e Medical, Militry and Basic Research
Visualization

Any Std. OS(dominated by Unix)
Benefits of Grid Computing (Shruti, 2013)
. Exploiting underutilized resources

manged by the operating system of the basic physical cloud
units. Open source software like LINUX can support the basic
physical unit management and virtualization computing.
Clouds are mainly distributed over MAN.

Areas of Cloud Computing

e Banking

Insurance

Weather Forecasting

Space Exploration

Software as a service

Platform as a service

Infrastructure as a service

e Data as a service

A hypervisor(VM) on which multiple Oss run

Benefits of Cloud Computing (Usha Albuquerque, 2017)

o Flexibility

e  Parallel CPU capacity e Disaster recovery
e  Virtual organization for collaboration and virtual resources e Automatic Software updates
. Access to additional resources o Free capital-expenditure
. Reliability e Work from anywhere
. Management e Document control
e Security
Hybrid Cloud It also provides better and easier management of data, because

Hybrid Clouds combine both public and private cloud models.
The Hybrid cloud environment is capable of providing on-
demand, externally provisioned scale.

Advantages of Cloud Computing

Shared Resources: It shares resources to provide the services
to multiple users.

e Pay-As-You-Go: Users only need to pay those resources
which are used by them. They can demand for more
resources if they required.

e Better Hardware Management: It is easy for cloud
service  provider (CSP)  (provider.techtarget.com/
definition/cloud-provider.) to manage the hardware easily
because all computers run the same hardware.

Applications of Cloud Computing

Following are some applications of cloud computing
(Zhang, 2010)

e Cloud computing provides dependable and secure
data storage center.

e Cloud computing can realize data sharing between
different equipments.

e The cloud provides nearly infinite possibility for users
to use the internet.

e Cloud computing does not need high quality
equipment for the user and it is easy to use.

Benefits of Cloud Computing

The cloud computing is the next big future in computing. It has
many benefits like better hardware management.

all data is located on central server so that administrator can
control who have access to files (Indu Gandotra, 2011). It also
reduces runtime and response time, minimizing the purchasing
and deployment of physical infrastructure.

Conclusion

Cloud computing is a new technology of computer network,
providing the web services at lower comparing to normal
techniques. It contribute to improve the service in other related
technologies like

Grid Computing, Cluster Computing
Utility Computing / Automatic Computing
Distributed Computing

Cloud computing is growing part of IT. It has the potential to
become a favorite in promoting a secure, virtual and
economically viable IT solution in the future. EUCALYPTUS
is an open source software framework for cloud computing.

In this way we can say, that fifth generation of the Computing
in the form of Cloud Computing has been already started.
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Review on social security attacks on online social networking
for Rumors Blocking

Mrs.Shita.M.Mohod Dr.Swati S. Sherekar De. V.M. Thakare Dr. N.B.Raut

Abstract- An online social media is a big platform o share

thoughts, ideas and knowledge. Now a days the day life strees 6 o

with social platform and end on it as well this will become hig I.-" ' b )

media of communication. This media will share the good as well U ¢ 2 ¢ 4 s o

as bad thoughts.In this rumor gets spread with the speed of light, | £ 4 f L) . 5
_ So it is necessary to block or filter the media to spreading the L] : )
i"'" rumors; for that the activities done duoe to romors can be stop. | o

People from different geametrie locations to talk, share photos.

ideas and interests, or make new friends as a virtual communits Figu re 1: H\,bql Attacks

15 2 website on the internet that serves as an ultimate location for.

Online social network increase in security treats and rumors with [n the Sybil awack, the maliciaus user claims multple

the rapid increase in popularity, By exploiting user's privacy, identines o/ epmpromise the whole network, Sybil attacks ¢an

identity and cnnﬁden_ﬁa!iI}r the intruders and atrackers are-able Be used 1o aceess resources or o hreak the trust mechamism

to outsmart the securily measures by using several technigues, In behmd a PP network. The 4ssumption that & P20 network 15

social networking sites users may be unaware of the existence of
these rumars. In this paper we proposed difféerent fypes of
attacks to fight against rumors on social network. In this paper
we study an overview and classification of Syhil, Malware,

built 'en each entity in the network which holds & single
identity, With e single entity or-with no entity, Sybil anack
oceurs due o many bogus dentities at all. Using Syhil

Distributed Denial-of-service(DDOS) and Spam atracks, identities, an adversary may provide false opinions for his evil

benefits, limit the ameunt of resources reaching each node,
Keywords- Attacks, OSN, DDOS; Social Security Network, break the trusl mechamsm i a P2P npetwork ‘and may even
Rumaor Blocking cause # Demal-ol Service artack(DDoS) 1] digtal signatures

i INTRODUCTION and  digital analyzers were useéd Cto mitgate the  Syhil
| attucks{ 2], Much effort has gone mto the study of f(rust

R TR - e , relatenships in social networks [11E2)31(5] and ¢
With the rapid mcrease in online Internel users, an online G ol s [1E21[31(3] ‘and: commiunity

_ | | ) | based schemies to reduce the influenees of Sybil attac 117
(. social network such as Twitter, Facebook and Whatsapps. Due | i s R
to this with more terrible effects rumors can spread faster, In :

e _ : | 2. TYPES OF ATTACKS
real world situation, Rumors exist i almost every domein ol
society. We study different types of attacks to fight against
ramnours  on social netwiork (OSN  serviees handle  user’s

2.1Classification of Sybil attacks

information and manage all USEr:s activilies v the social (i) Birect vs. Iin-Direct commuitication

network, For the correct [unctioning of services -and

maintaining. a prafitable business model OSN's  are The auacker must consider the type of communication
responsible. OSN’s may be translate into reputation damage between honest nodes and Sybil nodes [2][5). 1T the
Service due to followmg attacks. We elassify the four types of communication between honest node and Sybil node 15 direct,
attacks those are Sybil,DDoS Spam and Malware. we dlso e it the attacker can directly commumicate with the honest
discuss merits and demerits with  suitable profocals. node usimg  fake: jdentifies, @ euse of  direc
techniques, Layers and varient parameters. commumegtion. However, if the amacker has w0 use his

rrghtiul oy genume identity to commiunicate with the hones:
node, and then divert the Sybil data to the honest node viz the
valid node, it s the case of indirect

20



communication.In direct communication, attacker has easy
task to instigate Sybil attacks and 1 is also mere difficult o
detect such attacks.

(ii) Busy vs. kdle: In a P2P network, normally. only few

Sybil identities participate n the nebwork while the otheys

remain 1dle [2]. The power of the Sybil attacker cames from
the number of 1dentities he or she holds, If an astacker could
afford 1o get fake identities easily, he br she can miake the
identities appear more realistic by making them feave and jain
the network multiple times pretending as an honest node [5].

(iﬁ)‘&imu_ltanenus vs. Non Simultaneous A simoiiancous
attack can  be performied by imvolving all the Sybil
iwdentities  simultancously or a single physical node can
change its identities in regular time slots to appear like all the
identities are involved simultaneousty; Tn non-simultancous
attack, an altacker may bring all his identiﬂes-inm the network
slowly over a period of tme invelving only few identities
each time. This can be done by pretending that one  identity
15 leaving the nctwork while the other identity is joining the
network. As honest wentities generally tend to leave and |oin
the network number of tmes; the malicious node won't
be suspected if they pretend to leave or joinm the network now
and then using differert identitics[8]

(iv) Insider vs. Qutsider The impact of the Sybil attick
depends on whether the atacker is mside or outside ! the
distributed netwark. If the adversary 15 part of the netwark and
holds at least one real \dentity, then the attacker is called an
[nsider, otherwise he or she is an outsider. An insider may
imtroduce many fake identities; and pretend 1o communicate
with other nodes using his fake identities, However, for an

outsider, 1t 15 difficult o introduce Syhil identities’ into' the

network,
2.2 Distributed Denile-of-service:

A distributed dental-pf-service (DDoS) attack

oceurs: when muluple systems flood the bandwidth o
resources such as a server. web site or other network resoures
The floed of incoming messages, resource requests to the
targel system forees it to slow down. Exploited machines ean
include computers and other network resources sucly as [l
cevices. In DBoS attack, the atacker beging by exploiting 4
tlaws in a system that can leave it open to attack and making i
the DDoS master. The flaws in a system also called
vulherability. A computer or networked device under the

et IETE Annual Convertign 2018 on “Smart Ehgrieaning for Sustainable Developmen)’
Special lssue of (JECSCEE, ISSN 22779477

control.of an intruder is known as a Botnet [10]. The person in
control of a botnet 13 sometimes referred to as the bolmaster
(that term has also istorically been used wrefer tothe Nrst
systemn “regrunted” into a bomet because it 5 used to control
\he spread ard activiry of other systems 0 the bothet). Botnels
can be comprised of almost any number of bets, botnets with
(¢ns or hundreds of thousands of nodes have become
ingreasingly, commaen, and thiere may not be an upper it to
their size

Bizribured Deénlal-of-5ervice attack
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FigureZ. DDOS

2.2.1 Classification of DDoS attacks:-

(1) Volume Based Auwucks: The attuck’s gaal s 10
saturate the bandwidth of the artacked sie and Magnitude
Vilume based attack imclude UDP floods, ICMP floods,
packet toods with bandwidth, The inundation of packets at
the turget causes a denial of service: The mtemet of things
(loT) may be useful to legitimate users in some cases [9], they
are even more helpful o DDoS attackers. The devices
connecled t loT mclude uny applignce mto which some
computingand networking capacity has been built, and. all too
eften. fhese devices are npl designed  with SECUrIly  1n
mind[2].For example, for attackers, devices are often shipped
with  havd-coded authenticatton credentals for sysiem
adimnistravon, (w0  log 1 simplv.some other ¢ases; the
authentication eredentials cannot bg changed. Devices alse
often ship without the capability 16 upgrade or patch device
software, further ¢xposing them to auacks that leverage well-
knowti wvainsrabilities.  Internet of things bonnets  are
increasingly being used to wage enormons DS atucks(9].

2.3 Spam Attack

Spam caal spread oul in any information Syatems like emails;
web, social netwark sites: and blogs or in r':;:we:w platforms, 1
150 an endless repetition of worthless text ‘or image, The
concept of web:spam was introduced 11 1996 [11] and it sooh
become key challenges. for  search  engine industry
| F2{ Nowadays tHe majo) searéh, engine companies have



identified adversarial information retrieval | }3] as top pr OFIty
because of multiple negative effects caused by spany, and also
the appearance of new challenges in the field of research. In
the first spam the quality of research spoils and prevents the

genuine websites of revenue that might eamn it 'the absence of
Spam. Second it weakens the oust 01 user in a search ENging

provider which is a notable 1SSUE siince the user can eqyily
continue his search form'one search engine to other. In Spam
10 send out unrequested or ‘unwanted messages in bulk. the
electronic messaging system 1o be used.

Figure 3:Spam Attacks

2.3.1Classification of Spam Attack

i) Social network spam:  The development of social

-networking site become very ligh mithe past few }g’ﬂHI’E.T_h_E_:

people cormmunicate with their friends and chat or share
multimedia contents with them:. Sites like face book, twitter
are constantly among top 20 most viewed websites on the
nternet [13),

People spent more time On social network camnpared wilh
ather sites. The Inereasinge popalarity. of Socil  netwirks
allows: them to collect a huge amount of personal information
about the users, their Iﬁi-ﬂ“ﬂﬂ, habits and alse their wealth
information. In social network a PEIson ¢an reach any person
whieh 1§ attracted by the spiteful parties. As for Twitter, [12]
Tan an ::iperimeni'ﬁﬂ Twattér spam. Regarding the drawhucks
in Bayesian spam filter g uset-friendly spam fifter called
Social network Atded Personalized and effective spur filter
(SOAP) isiused social closeness spam filtering, social interest
based spam filtering, and adaptive trus management.

1), Email spam: The most common commumication in
the internet s using. email communication With the wast
growth 1 email and its popularity unsolicited e-mal (ST

also emerged very quickly with alniost 90% of ai] eniiil

messages, e, over 120 billion of these messages ale sein
each day [12]. The cost uf.u:ending- these e-mails s viry close
Wy Zero he.in'g Easy 1o reach a high mimnber of potential
cansumers [13]. In this context, SPAM. COnsSumes. resources.
Lime speni reading unwanted messages, bandwidth, CPL disk,

bemgalso used 1o spread malicious content. The ematl system
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design can castly be explojted by spammers who send
inaccurate-1nformanuon, Al erail on the Interner 15 sent via d
protacol called  Simple  Mail Transfer  Peotocol
("SMTPY)SMTP is designed 1o capmre snlormation abour the
route (hal ap, email message wavels (rom {18 sender to s
recipient. In actuality, the SMTP protocol provides no
seeurity, email is not private, gt can be altered en route, and
thereas no way to validate the identity of the emall source

iii) Image spam: Image: spam have been proliterated
through emails which contain the text of the spam essage in
4 hitman readable tmage instead of the message body. The

Pam miessage anto. images will he enmbeded as email
dilaciments. Textual content pectormed by spam filters:

Including automatic text clasyifiers hecoimes.ihe goal for SpPam
0 circumvent the analvsis of emails Since attached imapes
are drsplayed by default by most email clients, the message 15
thireetly conveyed it the user as 5001 as the email is ppened
The simplest. kind of image spam can be viewed a5 a SCrecH
snoL ol a pliin Wext wiitten sing & standard 1ext editor.

vy  Click spam. In chek spam, the spammers generate
fraud clicks and make the control function towards their
websites: To achieve (he goal spammers submit queries to
search engme and click on the links point to the tarpet pages
[12. 13], Online adieruising es other incentive for spammers [o
generate fraudilent elicks [13]

Vi Content spamming:Iln content SpAmng changing the
logieal view that the sorreh engine has over the page contents,
An example of content spammiing 1s Keyward stutfing which
volves placerent of keywords within the webpage 1 raise
the keywaord coun

Malware Attack

Malware does the damage afier it is implanted o mtrodiced in

SOme way inlo & target’s computer and ¢an take the form of

executable  code. SENpt,  active content and  other
software[14] The cade i< descibed as compuler Viruses,

worms Trojan Horses; Spywarel[15] The tern

malware comes fiyin combining the two Words malicious and
software, and to e ased 1o indicate any unwanted soitwire.
any ‘code added. changed, or removed from a4 software
system [16]. The prpase af Malware s 10 vause damage or
peEnetrate users computer for the purpuse of hacking persanal
data for illepal activity such:as fhancidd enmes: Many DS
viruses, and the Windowe Explore Zip wormy, are designed 1o




—-F

demolish files on a hard disk, or to corrupt the file system by
writing void data to theém

Figure 4: Malware Attacks
2.4.1 Classification nf Malware Attack

Several malware classifications have been issued s far,
depending on some of their characteristics. The purpose of
such classifications is to facilitate the rgeking of authorship,
correlating  information, identifying new  varians (17
However, The classifieation made, is 1o categorize the major
commen malware t¥pes mito groups depending on the network
and web usage,

) Network-based Malware

Spyware is a kind of malware that is installed seeretly o d
user computer for the purpose of collecting micrmativn abou
users without their knowledge [17]. Even reputable vendoss of

softwarg like Microsoft and Gaopgle, intentionally, collect

niormation of their users using spywares [1¥]

Cookies are some information stored on USer's computer by
their web browsers. The main purpose of cookie i to
authenticate users depending on the inforimation stored in,

storing site preferences and server-based session [17]

Trojan hoise is 4 code that appears o be & usefil procram, bul

actually it steals information or corrupts data [17. 18]

Botnel is a collection of infected compulers: (eontains Bot
software embedded in it) that have been taken wver by hacker
and ‘used to perform malicious funetions; without the hackers
having 10 log into the olient's computer. Botnet can niake Das
attack as many clients’ bols, under conirdl of hacker bot,
having a role ofattack [19, 20),

it) Ordinary Malware

Virus is any software code that has the ability o replicate

itself, during infection. intorany other application software o i
document. Viruses can do marmful - fincuons on @ nser
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machine: it tan make destruction to the whole systent from
miected device to uninfeciad one (18, 9. 20] Worm 15 iny
soltWare code that has the ality of self replicating on victim
compiiter. Worms are mdependent, they don't feed for a hosi

program to start lifecyele [20]
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Social security altacks are needed Lol fight against rumars
hlocking on soeial network. In this paper, we sty haow social
nstwurk security attacks eccur 10 fight agaiist ramors on
social network and their classitication with variani parameters.
In Sybil attack: an introder may introduee many tnauthorised
identities and o cofimunicate  with other nodes  using
unauthenticated identitics. For an: outsider 115 difficult 1o
intraduce sybil identities into the negwork, In DDeS multiple
cOmpuler Sysems attacksa object quch as sepver, website0r

other network resburces and exploiung 4 v ulnerakatity 1 one
computer system and makimg it the DDoS master. Using

SMTP, VolP protocols, Spam. 15 essential 1o send many
messages short period of time. There is an endless repetition
ol worthiess text, lines, videos and umuges. Spamcan spread
ottt in any information system. ke E-maits; Web, Social
Network Sites Using malware attack any cogle added, changed
or removed. from 4 software:system by intentiondlly causing
harm or 10 disturh ‘the internal function af the system !hé.t

‘encompasses viruses, Trojans and other intmusive cade. The

plurpoese of such elassification s 10 (acilitate the tracking of
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authoiship. correlating miformaten, denitrifying

naw varierisIn future to avaid o blocking oceurdnce On
social merwork we reeded <ocin] security atiacks in this

direction.
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Study of Security Challenges in Multilayered Structure and
Various Attacks on 10T

Ms. Shilpa B. Sarvaiya Dr.Swati S.Sherekar Dr.V.M.Thakare

Abstract- Internet of Things (IoT) is one of the most
buzzing and discussed topic in research field today. Some
of the researchers are also looking future of the world in
this technology. Since then significant research and
development have taken place on lol, however various
vulnerabilities are observed which shall keep loT as a
technology in danger. Internet of Things (IoT) has been a
massive Advancement in the Information and
Communication Technology (ICT) .It is projected that
over 50 billion devices will become part of the IoT in the
next few years, Security of the IoT network should be the
fore most priority. In this paper, we evaluate the security
challenges in the six layers of the IoT architecture. IoT has
no uniform architecture and there are different Kinds of
attacks on the different layers of IOT such as unauthorized
access to tags the malicious node injection attack, sinkhole
attack, worm attack and side-channel attack. loT devices
are more vulnerable to attacks because it is simple and
some security measure cannot Dbe implemented
furthermore, important security technologies like
encryption are also analysed in the IoT context. Finally, as
per the need of our comveniences the present study
discusses about various security attacks on different layers
of ToT, classify them and finding the most prominent
attacks in IoT and highlight the future research directions
within the 1oT architecture and help to promote the
development of loT.

Keywords- Internet of Things (I0T), layers architecture,
Security, IOT Attacks
I. INTRODUCTION

With the recent advancement in technology a potential
innovation, Internet of Things is coming down the road which
is growing as a global computing network where everyone and
everything will be connected to the Internet [1]. Internet of
Things is growing rapidly and the possibilities it can form are
infinites. The number of machines requires internet services
are increasing every day. The concept of allowing interaction
between intelligent devices is a recent technology but the
technologies composing the Internet of Things are goes back
[2]. Internet of Thing is the approach of gaining data from
different devices operated on different platform, and uniting
them on any virtual platform existing [3].Internet of things
ages back to 1982 when a modified coke machine was
connected to the Internet. It has an ability to report the
numbers of drinks contained within and that whether the
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drinks were cold or not [4]. In 1999, Bill Joy passed
iiformation about machine to machine communication [5]. In
1999. Kevin Ashton suggested the term “Internet of Things”
to describe a communication between loT comprises of a
network of highly diverse digital objects interacted with each
other and with humans too. It provides a sensor network with
communication system, store and manage the information,
provides access and also handles the privacy protection and
data security problems [3]. Comparing the research aspects on
security in 10T to security in Internet, former IS the way
complex than the later and therefore needs the significant
attention of the researcher and a more precise research
methodology and tools should been devices with the help of
the internet [6].

I1. Architecture of Internet of Things

More than 25.000.000,000 devices are expected to be
interconnected by 2020 [9] which is a very large number s0
the current architecture of Internet with TCP/IP protocols,
cannot manage a network as big as Internet of Things. hence
to support that huge IoT network we need a new architecture
that has an ability to handle various Quality of Service (QoS)
and security issues in addition it has also capability of
handling an existing network application. Without addressing
suitable privacy promise, Internet of Things is not expected to
be approved by many. Therefore security of data and isolation
of users are crucial challenges for Internet of Things for
advance growth of Internet of Things, a number of
“multilayered securily architectures” are proposed. Wang
Chen has proposed a 3 level architecture of Internet of Things
while Hui Suo proposed a 4 level architecture. Miao Wu has
proposed a 5 layered architecture using Internet and
telecommunication management networks architectures based
on TCP/IP and TMN models individually. Similarly a 6
layered architecture was also projected based on the network
hierarchical structure. So basically it has six layers as shown
in the figurel
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Figure-l Six-Layered Architecture of Internet of Things

2.1 Coding Layer

Coding layer is the base of Internet of Things which gives
essential identification to the devices that are part of Internet
of Things. In this layer, each device is assigned with “unigue
ID” which makes it easy to distinguish the devices [2].

2.2 Perception Layer

Perception layer of Internet of Things, which provides a
physical meaning to each device. It consists of data sensors in
different forms which could sense the humidity, temperature,
focation and speed of the device. This layer collects the
information of the device from the sensor connected with them
and translates the information into digital signals which is then
delivered onto the Network Layer for advance action.

2.3 Network Layer

The objective of Network Layer is accept the useful
information in the form of digital signals from the Perception
Layer and transfer it to the processing systems In the
Middleware Layer through the trans-mission mediums like
Bluetooth, WiFi, Zigbee, WiMaX, 3G, GSM. etc with
protocols like IPv6, IPv4, DDS, MQTT, etc.

2.4 Middleware Layer

Middleware layer processes the data expected from Network
Layer [2]. It contains the technologies like Ubiquitous
computing, Cloud computing which provides a direct access to
the database to record all the essential information in it. Using
some Intelligent Processing Equipment, the information is
processed and a fully automated action is taken based on the
processed results of the information.

2.3 Application Layer

Application layer recognizes the applications of Internet of
Things for all types of production, based on the administered
data. Applications promote the advance development of
Internet of Things so this layer is very useful in the huge scale
development of Internet of Things network. The Internet of
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Things applications could be smart transportation, smart
homes, smart planet etc.

2.6 Business Layer

Business Layer controls the services of Internet of Things and
application and is liable for all the study related to Internet of
Things. It makes different business models for different

business strategies [1].

[I1. Different Security Attacks In 10T

In figure 1, a common loT architecture is given. According to
many researchers [4], [oT technology works on three layers
perception layer, network layer and application layers as
shown in Figure 1. Perception Layer involves various types of
data sensors like RFID, Barcodes or any other sensor network.
The aim of this layer is to obtain information from the
environment by using sensors and then send it to the network
layer. The aim of network layer is to transmit the data
collected from the perception layer to any specific information
processing system through internet, mobile network or any
other kind of reliable network. The aim of the loT of
developing smart environment is accomplished at the
application layer. The security of loT is a big challenge
because of complexity, heterogeneity and a large number of
interconnected resources. The adversary can perform the
attack on [oT system by damaging or tampering some node
i.e. physical vulnerability, or from within its network by using
faults in routing protocol and other network related protocol,
or by using malicious program and by breaking encryption
strategy i.e. encryption attack. Based on these vulnerabilities
we classify the attack in four categories; as physical attack,
network attack, software attack and encryption attack as
shown in Figure 2. From each category, we considered one
attack that is most dangerous from all the attack of that
category, From physical attack, malicious node injection
attack has been the dangerous attack. Since it is not only
stopping the services but also modify the data. From network
attack, sinkhole attack is the most risky attack. It not only
attracts all the traffic towards the base station, but also the
attacker can initiate other threats such as selective forwarding,
altering or dropping the packets. From software attack, we
select worm attack as most unsafe. Worms are probably the
most destructive and dangerous form of malware on the
internet. It is the self-replicating program which harms the
computer by using security holes in networking software and
hardware., It can delete the files in system, steals the
information like passwords, they can also change the
passwords without your notice, it causes the lockouts, etc.
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From encryption attack, side channel attack 1s the most
difficult to handle. It is very difficult to detect because attacker
uses the side channel information to perform the attack [22].

IV. Classifications of 1OT Attacks
4.1 Physical Attacks
Physical attacks are concentrated on hardware devices m the
system.
4.1.1 Node Tampering: In this attack attacker physically alters
the compromised node and can obtain sensitive information
such as encryption key [21].
4. 1.2 RF Interference on RFIDS: The attacker performs Denial
of service attack by sending noise signals over radio frequency
signals. These signals are used for RFID"s communication
[22].
4.] 3 Node Jamming in WSNs. By using jammer the attacker
can disturb the wireless communication. It causes Denial of
service attack [21].
4.1 4Malicious Node Injection: In this attack, attacker
physically injects a new malicious node between two or more
nodes. It then modifies the data the passes the wrong
Information to the other nodes. The attacker uses the multiple
nodes to perform malicious node injection attack. The
adversary first inserts a replica of the node B. After that,
inserts other malicious nodes (node M1). Both these nodes
work together to execute the attack. Thus collision 1s
occurring at the victim node. Because of these, the attacked
node cannot receive send any packet. Hence, the conclusion of
walchdog nodes might be affected by incorrectly announcing
the attacked node (the legitimate node) as acting maliciously.
To prevent this attack, we use a monitoring verification
(MOVE) scheme. It can check the monitoring node(s)™ result
and correctly identify any malicious behaviour. According to
the acknowledgment, the verifier node will decide whether the
node is malicious or not.
4.1.5 Physical Damage: The attacker physically harms
components of IoT system and it results in Denial of service
aftack.
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4.1.6 Social Engineering: The attacker physical interact
manipulates users of an loT system. The attacker obla
sensitive information to achieve his goals.

4.1.7 Sleep Deprivation Attack: The aim of the attacker 18
use more power that results in shutting down of nodes [23].

4 1.8 Mualicious Code Injection: The adversary physicall
introduces a malicious code into the node of loT system. Th
attacker can get full control of [oT system [23].

4.2 Network Attacks

These attacks are focused on the network of [oT system.

4.2.1 Traffic Analysis Attacks: The attacker intercepts and
examines messages to obtain network informationi [21].

4.2.2 RFID Spoofing: An adversary spoofs RFID signai:
Then it captures the information which is transmitted from
RFID tag. Spoofing attacks give wrong information whic
seems to be correct and that the system accepts [22].

4.2.3 RFID Cloning: In this attack, adversary copying dal
from pre-existing RFID tag to another RFID tag. It does m
copy original 1D of RFID tag. The attacker can inser, or
data or contro the data passing via the cloned node [1 i

4.2.4 RFID Unauthorized Access: 1f the correct
authentication is not provided in the RFID systems
then the adversary can observe, alter or remove

information on nodes.
4.2.5 Sinkhole Attack: In a sinkhole attack an adversa
compromises a node inside the network and performs
attack by using this node. The compromised node sends 1l
fake routing information to its neigh boring nodes that it h
the minimum distance path to the base station and then attrac
the traffic. It can then alter the data and also drop t
packets[25].
In paper [22] gives the simple techmigue to identify sinkhc
nodes. In proposed technique, when a node send a packet o
neigh boring node it creates the entry of hop distances and
in its database. It then computes the average hop-count exce
minimum hop-count and compares average and minimt
value. If this minimum value is too small as compared to t
average hopcount, then it is vuinerable to sinkhole attack.
426 Man in the Middle Attacks: The attacker ¢ 1
internet intercepis the communication between the two —od
They obtain the sensitive information by
ecavesdropping.
4.2.7 Denial of Service: An attacker floods the network w
large traffic so that services are unavailable to its intenc
USETS.
4.2.8 Routing Information Attacks: In this attack, the attac
can make the network complex by spoofing, modifying
sending routing information. It results in allowing or dropp
packets, forwarding wrong data or partitioning the network.
4.2.9 Sybil Attack: In this attack, malicious node that takes
identities of multiple nodes and acts as them. For e.g.
Wireless Sensor Network, voting system single node can v
many times.



4.3 Software Attacks

The attacker performs the attack by using virus, worm,
spyware, adware etc. to steal data, deny the services, etc.

43.1 Phishing Attacks: The attacker obtains the private
information like username, passwords by email spoofing and
by using fake websites, '

4.3.2 Virus, Worms, Trojan horse, Spyware and

Aware: An adversary can damage the system Dby using
malicious code. These codes are spreads through email
attachments, downloading files from the Internet. The worm
has the ability to replicate itself without any human action. We
can use worm detector, anti-virus, firewalls, intrusion
detection system to detect the virus.

The paper [17] combines anomaly and signature detection
with honeypot to protect the system from worms. This hybrid
scheme takes the advantage of honeypot and anomaly
signature detection and provides the protection against worms.
4.3.3 Malicious Scripts: By injecting malicious script the
attacker can gain access to the system,

4.3.4 Denial of Service: The attacker blocks the users from the
application layer by denying services[ 10].

4.4 Encryption Attacks

These attacks depend on destroying encryption technique and
obtain the private key. |

4 4.1 Side-channel Attacks: The attacker uses the side channel
information that is emitted by encrypting devices. It is neither
the plaintext nor the cipher text, it contains information about
power, the time required to perform the operation, faults
frequency, etc. Attacker uses this information to detect the
encryption key. There are different types of side channel
attack such as timing attacks, Simple and Differential Power
Analysis, and Differential Fault Analysis Attacks [21]. Here,
we consider timing attack. Timing attacks are dependent on
the time require for executing operations. It gives the
information of the secret keys. By using this information an
attacker can find fixed Diffie-Hellman exponents, factor RSA
keys, and break other cryptosystems [21]. Cryptosystems
process different inputs in different time. Because of
branching and conditional statements, RAM cache Huts,
processor instructions that run in non-fixed time, etc, Timing
computations are providing to a statistical model. It provides
the guessed key bit to a certain extent of assurance.
Cryptanalysis of a Simple Modular Exponentiation:
Diffie-Hellman and RSA operations involve calculation of R =
y mod n, where n is public and y can be obtained by a listener.
The adversary wants to search the secret key x. To perform the
attack, the victim must calculate yx mod n for many values of
y, where y, n, and the estimation time are known to the
adversary and x remains the same. The needed data and timing
computation might be gained by secretly listening on an
interactive protocol. Hence, an adversary could see the
messages received by the target and calculate the time
required to respond to each y. A common method to stop

timing attacks is to perform all operations in Such a way
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that they take absolutely the same amount of time
by adding delay. Sometimes this is difficult.

4.4.2 Cryptanalysis Atiacks: In this attack, the adversary
obtains the encryption key by using either plaintext
or cipher text. Based on methodology used, there

are different types of cryptanalysis attacks.

4.4.2 1 Cipher text Only Attack:

In this the attacker can access the cipher text and determine
the corresponding plaintext.

4427 Known Plaintext Attack: In this method, the attacker
knows the plaintext for some parts of the cipher text. The aim
is to decrypt the remaining part of the cipher text utihizing this
information.

4.4.2.3. Chosen Plaintext Atlack:

The attacker gets to choose what plaintext is encrypted and
find the encryption key.

4.4.2 4 Chosen Cipher text Attack:

By using the plaintext of chosen cipher text the attacker can
find the encryption key.

4.42.5 Man in the Middle Attacks:

When two users are interchanging the key the attacker
intercepts the communication and obtains the key [25].

V. Analysis of Different IOT Attacks:

Tablel: Comparison of IOT Attacks[13][25]
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Classifications Malicious Sinkhole Worm Attack | Side-channel

Types/parameters | Node Attacks Attack
Injection
Attacks

OS5I Layer Physical[11] | Network[12] Application[12] | Application,

physical[ 1]

Attack Type Active —As | Active Active Passive-As the
the -As it provides | -As it modifics | attacker can
attacker the the files [13]. find encryption
compromise | wrong key by using
the information the side
node[16] those results in channel

packet information
dropping [1].
[15].

Attacker External, External Both Internal

Location Internal

Attack Threat Availability | Availability, Availability, Confidentiality.
-due to Confidentiality | Integrity, Integrity-by
collisionat | -As all the Authenticity using side
the data is -As it can channel
victim node | attracted to the | delete. modify information it
it cannot Compromised | the can find the
Transmit node data encryption key
the packet [3]. [1].

[18].

Damage Level High -As it | High High High-As the
can modify | -Asalldatais | -Asitcan attacker can
the data and | flowing delete files, obtains the
pass the through mail secrel key
wrong info | Compromised | Documents without
to other node [14]. detecting [1].
nodes [15]. | the attacker

can do
anything with
packet

[15].

Detection Low Difficult Anti-virus can | Negligible

Chances -As it is -To detect identify it [13]. | because
replica when it is adversary
(clone) near to base uses side
of Station [23]. channel
legitimate information
node [19].

[18].

Possibility of Yes- Ifwe | Yes-if node Yes Yes —By using

Prevention could authentication | -by avoiding preventive
avoid IS suspicious methods [19].
replication provided sites,
attack [21]. | [14]. files

[13].

Attacks Based on | Inserting Routing [19]. Malicious Code | Side-channel
Malicious [13]. information|[19]
Node [21].
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Vulnérability Wireless Node Not following | Side-channel
Nature and | Authentication Security information| 19]
Hidden is not provided | Policies [13].
Node [14].
Problem
[21].
Existing solutions Not Wihien New worms are | Affect the
and their | Possible 10 Malicious created performance of
limitations detect Node near to everyday the
if more than | The base [13] swstem [20].
two station (1
nodes are or 2 hop
malicious, distance),
Consumes Algorithm
power gannot
because of accurately
over detect
hearing [21] | sinkhole
15 node[ 18]
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Abstract a

Wireless communication nefworks are highly prone to security threats. The major
applications of wireless communicaion networks are in military, business, healthcare, retail, and
transportations. These systems use wired, cellular, or adhoc networks. Wireless sensor networks,
actuator networks, and vehicular: networks have received a great' attention in society and
mdustry. In recent years, the Internet of Things (IoT) has received considerable research
attention. The IoT is considered as future of the internet. In future, loT will play a vital role and
will change our living styles, standards, as well as business models. The usage of IoT in different
applications is expected to rise rapidly in the coming years. The IoT allows billions of devices,
peoples, and services to comnect with others and exchange information. Due to the increased
usage of IoT devices, the IoT networks are prone to various security attacks. The deployment of
efficient security and privacy pmtoc;::ls in IoT networks is extremely needed to ensure

confidentiality, authentication, access control, and integrity, among others. In this paper, an

extensive comprehensive study oft security and privacy issues in IoT networks is provided. In

this paper, the in-depth meaning of Internet of Things (IoT) was explained. The role it
contributes to our daily lives was described. The reason why security and privacy are the biggest
challenges facing Intemet of Things was given. Confidentiality, integrity and availability of IoT §

were analyzed.

Keywords : Intermet of Things (I0T), Security issues in [oT, privacy, IoTAttacks, 3§

Cesidentiality, ﬂ-“m- > Imdegyity.
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:';é?lntrnductinu
'. In a digital world, everything is being connected to the internet, from humans to
lectronic devices, objects and animals. The connections of those objects to the internet, which
zchange and monitor data each other without the intervention of human being, 1s call as
et of Things. The number of those connected objects will reach 80 billion in 2025[1]. [oT
has helped companies to deliver outstanding Customer services, to enter a new market, and even
develop new business models. However, privacy and security are the biggest challenges facing
'ﬁT. Many IoT devices have vulnerabilities such as lack of strong encryption or no encryption at
. 1. Few years ago, some companies implemented loT in their systems, later they discovered that

= data were being send in clear text. That means an attacker could capture data and analyses them.

-

"?Ihat might be the bad news for the entire organization because attackers will have access to all

with respect to that increase is almost at the same rate of IoT. All those factors made IoT to
§ experience a rapid growth and popularity. How the number of connected devices is increasing

b

& exponentially in the following Figure 1 [3].

Billions

%
T ——

JULT Lk boi ikt Rt D FerE 2524 2025

Figure 1: Connected devices in billion from the year 2017 to 2025.
£ 2. Current Background Overview of IOT ¢
A. From manufacturers to consumers

From manufacturers to consumers, loT has played a tremendous role. Healthcare devices |
|

*’ - are nowadays being implemented with loT capabilities thai cnzble medical dociors 0 re=mniely |
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application installed on a smartphone o1 any computer. That helps the owners to control their
entire home remotely whenever they want wherever they are [4].
B. Security and Privacy challenges in IoT
loT has contributed a lot in different areas such Business infrastructure, industrial control
systems where the entire factory can be connected to the internet be controlled via smartphone.
Despite all mentioned achievements, security and privacy remain a big challenge in IoT. IoT is

exposed to larger attack surface [4].

- Many IoT systems have both hardware and

Software vulnerability that remain unpatched. If a hacker exploits those vulnerabilities,
there will be zero-day attacks. That could be a disaster for the entire organization, it will be hard
to mitigate those attacks because the manufacturers were not aware of vulnerabilities [5]

- [oT is exposed to larger attack surface. Because devices are connected each other, many

attacks are possible not to one device but to the entire network [6].
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Figure 2: Example of IoT System [3].
3. SECURITY and PRIVACY

CHALLENGES
The era of loT has changed;ﬂur living styles although the [oT provides huge benefits, it is

=

B

¥
i

prone to various security threats in our daily life. The majority of the security threats are related

to leakage of information and loss ofeervices. In 10T, the security threats straight forwardly are
affecting the physical security risk. The lol consist of different devices and piatiorm with
different credentials, where every system needs the security requirement d ding upon 1S

characteristics [4. 51.
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a complete network. Data is collected from different devices connected 10 each other and
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shared with other devices.

--'f;i',_- .'_‘ |

B . when local devices and sensors used in the home-based network to communicate with each other

A

-;_"safely, their communication with external devices should also work on same security policy [6].

The privacy of a user is also most important part because a lot of personal information 1s

f_a: sing shared among various types of devices [4, 3] Hence a secure mechanism is needed to

pmtect the personal information. Moreover, for IoT services, there are multiple types of devices
:that perform communication using different networks. It means there are a lot of security 1ssues

on user privacy and network layer. User privacy can also be uncovered from different routes.

._ ‘Some security threats in the 1oT are as follows:

1) E2E Data life cycle protection:

To ensure the security of data in IoT enwmnme:nt end-to-end data protection is provided

2) Secure thing planning: _
The interconnection and communication among the devices in the IoT vary according t0

. the situation. Therefore, the devices must be capable of maintaiming security level. For example,

3) Visible/usable security and privacy:

Most of the security and privacy concerns are invoke by misconfiguration of users. It is

' very difficult and anrealistic for users to execute such privacy policies and complex security

15

re
th

IS

iy

_.__ mechanism. It is needed to select security and privacy policies that may apply automatically [7].
. 4. CIA Triad in IOT

[oT will reach its full potential and full popularity only it interactions between connected

¢ devices fulfils the fundamental security model which is known as CIA triad (Confidentiality,
®  Integrity, and Availability)

A. Confidentiality

ToT manufacturers and vendors must make sure that data being transmitted in connected

devices will be accessed only by authorized people, i.e. consumers. But confidentiality has

" remained a challenge to IoT because so many devices were discovered exchanging data in clear

text in IoT system [3].
B. Integrity
Data being transmitted among IoT systems must remain unchanged during the entire life

cycle.
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C. Availability

Availability in critical devices must be 99.999%, i.e. the downtime will be as minimal as
possible.

D.1oT Challenges

The IoT improve the communication between devices but still, there are issues related to
the scalability, availability and response time. Security is a concern where the data is securely
transmitted over the internet. While transporting the data across international border, safety
measure. Among different security chal lenges, the most important challenges relevant to IoT are
discussed.

1) Data Privacy: Some manufacturers of smart TVs collect data about their customers to
analyse their viewing habits so the data collected by the smart TVs may have a challenge for data
privacy during transmission [9].

2) Data Security: Data secunity 1s also a great challenge. While transmitting data
seamlessly, it is important to hide from observing devices on the internet.

3) Imsurance Concerns: The insurance companies installing IoT devices on vehicles
collect data about health and driving status in order to take decisions about insurance.

4) Lack of Common Standard: Since there are many standards for [oT devices and loT
manutacturing industries. Therefore, it istﬁ big challenge tﬁ distinguish between permitted and
non-permitted devices connected to the internet [10].

5) Technical Concerns: Due to the increased usage of [oT devices, the traffic generated
by these devices is also increasing. -

6) Security Attacks and System Vulnerabilities: There has been a lot of work done in
the scenario of IoT security up till now. The related work can be divided into system security,
application security, and network security [11].

a) System Security: System security mainly focuses on overall IoT system to identify
different security challenges, to design different security frameworks and to provide proper

security guidelines in order to maintain the security of a network [12].

b) Application security: Application Security works for IoT application to handle

security issues according to scenario requirements [13].
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¢) Network security: Network security deals with securing the IoT communication
" network for communication of different IoT devices. In the next section, the security concerns

regarding loT are discussed. The security attacks are categorized into four broad classes [13].

I i N I - TEE W MR W Wk T EE
ol
loT Middleware |
d :
- _,h ;::-g; 1% ,‘f"f' ."_:'

i
.% I Network Security |
e o e o SO
Figure 3: IoT Security Architecture.
S. Analysis of Different Types of Attacks and Possible Solutions
In IoT, all the devices and people are connected with each other to provide services at
any time and at any place. Most of the devices connected to the internet are not equipped with
"'f'.--efﬁcient security mechanisms and are vulnerable to various privacy and security issues e.g.,
N ‘confidentiality, integrity, and authenticity, etc. For the IoT, some security requirements must be
i_ fulfilled to prevent the network from malicious attacks [14]. Here, some of the most required
- capabilities of a secure network are briefly discussed.
3 1. Resilience to attacks ,,
The system should be capable enough to recover itself in case if it crashes during data
b transmission. |
| 2. Data Authentication -
The data and the associated information must be authenticated, An authentication
_' mechanism is used to allow data transmission from only authentic devices.
| 3. Access control
Only authorized persons are provided access control.
4. Client privacy
The data and information should be in safe hands. Personal data should only be accessed b

by authorized person to maintain the client privacy. Different levels of attacks are categorized

into four types according to their behaviour and propose possible solutions to threats/atiacks

[15].
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1) Low-level attack
If an aftacker tries to attack a network and his attack is not successful.
2) Medium-level attack _: |
If an attacker/intruder or an eavesdropper is just listening to the medium but don’t alter
the integrity of data. |
3) High-level attack
If an attack is carried on a network and it alters the integrity of data or modifies the data. h
4) Extremely High-level attack 3 ‘
If an intruder/attacker attacks »::lnn:ll a L&twnrk by gaining unauthorized access and per-
forming an illegal operation, making the network unavailable, sending bulk messages, or
jamming network.
6. Classification of IOT
& SECURITY ATTACKS
An action that compromises the security of data. The security attacks can be divided in to
two types [ 16, 17]. -
1. Active Attacks: Active attacks involve some modification of the data stream or the 1
creation of false stream and can be subdivided into four categories: :' 1
a) Masquerade: Takes place when one entity pretends to be a different entity. A F
masquerade attack usually includes one of the forms of active attack.
b) Replay: Replay involves the passive capture of a data unit and its subseqguent -«
retransmission to produce an unauthnrizeri Ef:fec:t .
¢) Modification of Messages: Simply means that some portion of a legitimate message is
altered, or that message are delayed or reordered, to produce an unauthorized effect. .' ¥
& d) Denial of Service: The denial of service prevents or inhibits the normal use or
management of communications facilities. This attack have a specific target; for example, an
entity may suppress all messages directed to a particular destination. '
2. Passive Attacks: Passive attacks are in the nature of eavesdropping or monitoring of
transmussion. This attack is divided into following categories: |
| a) Release of message content: For a release of message content, a telephﬂnjc_._
conversation E-mail message or a transferred file may contain confidential data. A passive attack =
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'_‘ﬂnit:}rs the contents of the transmitted data. Wh_en the message are exchanged neither the
-a der nor the receiver is aware that a third party may capture the messages.
b) Traffic analysis: Traffic analysis is a special type of inference attack technique that
a 0ks at communication patterns between entities in a system. Traffic analysis is the process of
f'tﬂrcep-ting and examining messages in order to deduce information from patterns in
| mm'unicatiﬂn.
1’7 Analysis and Discussion
* An Active attack attempts to alter system resources or affect their operation. Active
ittack involve some modification of the data stream or creation of false statement. Fnsure both
nﬁdanttahty and integrity of data. To maintain data confidentiality, symmetric encryption can
applied. The attacker intercepts the connection and modifies the information. Effects
cﬂnﬁdenhahty and integrity of data. Always causes damages to the system. A Passive attack
attempts to learn or make use of information from the system but does not affect system
- maurces The goal of the opponent is to nbtan‘: information is being transmitted. Ensure
; {:onf' 1dentiality of data do not allow an attacker to fetch information using symmetric encryption
techmques In which an intruder attempts to alter data on the target system or data en-route for

the target system. Usually breach data confidentiality and involves probing for network

—_—

.mfﬂrmatmn [18].
”' “Active “in which an intruder initiates commands to disrupt the network’s normal
& operation. While “Passive” when a network intruder intercepts data traveling through the
.': network.

= On the other hand, it is quite difficult to prevent active attacks absolutely, because of the

~ wide variety of potential physical, software, and network vulnerabilities. Instead, the goal it is
to detect active attacks and to recover from any disruption or delays by them. The detection has
a deterrent effect; it may also contribute to prevention. So, the threat level of Active attacks 1s
3 high and modification of stream / data or its falsE creation, difficult to prevent, focus is on
detection and recovery. While Passive attacks is low and difficult to detect, no alteration of data,
. focus on prevention.

Summary of Different Types of IOT Attacks

Tablel: Comprehensive Study of IOT Attacks Along With Their Level, Nature,

Detection technique, Prevention method, limitations and Experiment derived [18,19].

-
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& 7. Conclusion

Rl

In this paper, IoT was explained considering ts contributions to the people all over the

world.IoT has been proven to be a beneficial technology to both manufacturers and consumers.

Challenges facing IoT were demonstrated. Confidentiality, Availability and Integrity of IoT were

analyzed as the fundamental of security model that need to be followed to mimimize attacks in

*  [oT. The main emphasis of this paper was to highlight major security issues of IoT particularly,

focusing the security attacks and their countermeasures. Due to lack of security mechanism in

[oT devices, many IoT devices become soft targets and even this is not in the victim’s

knowledge of being infected. In this paper, the security requirements are discussed such as

confidentiality, integrity, and authentication. In this Survey, six different types of attacks are

categorized as low-level attacks, medium-level attacks, high-level attacks, and extremely high-

level attacks along with their nature or behavior as well as suggested solutions to encounter these
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attacks are discussed. Considering the importance of security in IoT applications, it is really

10 proteci from any intruders or security threat, it is also recommended not to use default
passwords for the devices and read the security requirements for the devices before using it for
the first time. Disabling the features that arc not used may decrease the chances of security
attacks. Moreover, it is important to study different security protocols used in IoT devices and
networks.
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slowly In Bangladesh the hawk eyed super
powers will try to fish in troubled waters which
will be suicidal for India in particular and the
entire subcontinent in general, It is thus the
geographic factor that has played a determining
role in shaping the bi- lateral relations.
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Socialite Evenings: A
Chronicle of Karuna’s journey
towards emancipation as a
new woman

Dr. R. M. Patil
Associate Professor & Head,
P.G. Department of English,
Vidya Bharati Mahavidyalaya, Amravati,
Maharashtra
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Abstract:

Women have always been given a
subordinate role in the family system of India.
They have been fighting a perennial battle
against their counterparts for their dominance
and to avail equal status. But women can carve
a niche for themselves if they are strong in mind
and body, and bold enough in their outlook to
put their traditional identity and nature of
submissiveness aside.

This paper discusses the journey of
Karuna from assertion to emancipation in the
maiden novel Socialite Evenings by Shobha De.
A middle class girl, Karuna dreams of being a
part of the upper class society, who rebels
against her family and tries to create an
independent world of her own. The novel is
about the journey of a prominent Bombay
socialite Karuna from a middle class girl to a
solf-sufficient woman. Making a feminist
approach, the novel gives us the picture of the
marginalization of the Indian women at the
hands of their husbands. Many a times Karuna
adopts a militant attitude towards her husband
as she does not want to be marginalized in a
parnen:hal snclew The portrayal is authentic,
he narrator herse
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Belongs to this class. The novel is a romantic
tale, suffused with feminist traits.

Keywords: - Society, patriarchal, emancipation,
perennial, submissiveness, militant.

The journey from assertion to emancip
ation Is symbolic of the winds of social change
blowing across the world and intends to focus
on “women who are today in a fair way to
dethrone the myth of femininity, they are
beginning to affirm thelr independence in
concrete wavs; but they do not easily succead
in living completely the life of a human baing.”
{Beauvoir,Sex) . The battle to come out of the
shadow of male dominance has been going on
for centuries. The fight for autcnomy in a male
dominated and traditional soclety is a tough one
“hut women can find a respectable place for
themselves in the society only if they have an
intellectually strong mind to put aside all
traditional factors and come out of the Sita-
Savitri image and the tradition of submissive
ness” [Shirwadkar, Image of Woman...p.55}

Shohha De's first novel - Socialite
Evenings deals with the story of a middle class
girl Karuna who wants 1o rise above her ranks,
the is not ashamed of her sexuality and does
not miss any opportunity to cut down to size her
male counterparts. But the tug of war between
her role as a house maker and her desire for
individual freedom and happiness creates a
problem for her. The novel describes her journey
where she reaches the cross- roads. Her
dilemma is to go back to her old life or to be a
part of the elite world, Though they have
discarded the old order, but have not been able
Lo carve outl any new concrete niche for
themselves, Finally, the realization is there that
individual freedom is just a myth and not a
reality.

\ndian fiction in English has been
enriched by several talented women novelists
including Kamala Markandaya, Anita Desal,
Nayanatara Sahyagal, Attai Hosain, Santhara
marau, Shashi Deshpande and Shobha De. They

have a women perspective on the world. They
have written about Indianwomen, their struggle,
their suffering and their awkward position,
keeping in view their image and role which the
society has created. Their chief contribution
cansists of their explaring the moral strength of
women characters and their struggle with
challenges in creating their own identity.

Shabha De is a prolific writer born in
Maharashtrian Brahmin Family in Mumbai,she
writes about the high-flying upperclass society
of India. She has dealt with issues related to
woman.To project urban culture, she has
changed traditional picture of enduring,
submissive and self-sacrificing women with a
new picture of bold and liberated urban women.
chobha De is renowned for bold and frank style
of writing. She explored the lives of bored
housewives and their loveless rich husbands and
family. Her novels mirror the life styles of the
alite and the middle classes of urban world.

Socialite Evenings is Shobha De’s first
novel published in 1988, The novel portrays
Mumbai high society and explores the lives of
bored rich housewives trapped in loveless
marriages and engaging in itl-fated, extra-
marital affairs, smug selfish husbands,
fashionable parties, false spiritual leaders, and
a portrait of general moral, spiritual and
intellectual bankruptey and decadence of the
elite who have traded their traditional culture
for westernization and modernization. In the
novel, Karuna the main protagonist and narrator
caught up in a drab, boring life that she seeks
to escape by writing memairs. Her memaoirs are
successful and she achieves a measure of fame
and pride in herself as she becomes an active
socialite and eventually uses her new found
prominence as celebrity toget herself a position
as an advertising copy writer and creator of 2
television series.

In the novel Socialite Evenings Karuna
is the maln protagonist, She is all agog to break-
out of such thralldom which compels her to
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assume the status of the other, A problem child

both at home and at school, she declines a dog
the traditional path of etiquette and manners.
Athome, she refused to cower before elders and
at school she wore her sash hipster style. As
she grows in age there develops in her the
emotional urge to identity with the outside
world, the madern crowd, the bewitching and
fascinating world of affluent girls who had the
lewd and clandestine world of modeling with
her secret assignment as the Terkosa Girl.
Threughout the novel Karuna figures as a woman
who asserts her faminina psyche through protest
and defiance. She figures as a woman, not
victim. Shobha De deals with the sullenly skewed
of art. We do not have here the stereotypes
associated with male artistic representations of
women. karuna's initiation into the fashionable
warld of modern life begins at Anjali’s fancy
place in Malabar Hill. But Anjali accuses Karuna
of bitchiness and lechery, her insatiable appetite
for sex. This is barneout when Karuna dates with
the New Delhi ad film-maker in Londen. Further
her stay in the United States gives her a feeling
of superiority and makes her assertive. Karuna,
with all her attempts at ego assertion, refuses
subscription to stereotypes, to succumb to the
hegemony of the malist culture.

Sacialite Evenings gives us the image
of new women at the hands of their husbands.
ShobhaDe's is the picture of women not only as
protagonists but also as maotivating factors in
society, initiating and regulating their own lives
as well as the lives of athers in the voluptuously
fascinating world of Bombayites, its enticing
glitter and glamour enamoring many a Karuna
to its ensnaring and captivating gessamer.
Karuna’s marriage is a failure since it is loveless,
joyless and bridgeless. There is no under
standing between the husband and the wife. She
feels that she has married “the wrong man for
the wrong reasons at the wrong time. Her
husband Is just the average Indian husband,
unexciting, uninspiring, untutored. He was not

made for introspection. The average Indian
woman's conjugal life is to her an exhausted
generation of wives with no dreams left and
marriage is like a skin allergy, 2n irritant. But she
is not afraid to face this irritant, this allergy. She
boldly and defiantly encounters it, for she
realizes "marriage is nothing to get excited or
worried about. It Is just something to get used
to” (De, Socialite, p.68) and she gets used to
this stereotyped social institution in the course
of time. She detests the stand-offish and callous
attitude of the husbands who often kept
themselves busy in drab monotonous activities
— like reading and business pages of The Times
of India. But despite these laxities, a husband
was above all, a sheltering tree, a rock to the
wife. They were not wholly bad or evil and the
wife as a woman was only peripheral being,
Karuna says:

We were reduced to being marginal
people. Everything that mattered to us was
trivialized. ...roof over our head and four square
meals a day. (De, Socialite, p.69)

The subordination of women as
housewives stems fram a castration-panic on
the part of the husband. The Indian male s
presented by Shobha De as a person “terribly
threatened by self-sufficient women."(De,
Socialite, p.69) He Is inadequate and incomplete
as a husband since he lacks the traits of an ideal
husband. Fear of the loss of domination and
control over the self-affirming wife makes him
resort to several defense mechanisms. One of
these strategies is his male chauvinism and
power-assertion ventilating in bullying and
committing atrocities upon his wife. But his
stupid self-conceit and ego restricts a free
exchange of views among sexes. Karuna
inquisitively wonders: "how could he
communicate anything at all to men who
perpetually sat reading pages of The Times of
India while concentratedly picking their noses
* (p.69)

Karuna learns from Ritu, whom she
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chances upon at a finance director's party that
“men like dogs could be conditioned through
reward and punishment.” (p.B7). But could she
condition her husband in the like manner. But
she was fed up with her husband’s compulsive
soctalizing, his horrible safari suits and the gum
he constantly chewed. She could not turn to
anything in such a boring milieu save her books
and her fantasies, Crosswords and newspaper
chess were other alternatives to utter boredom.
the realizes that despite her little acts of protest,
she s “a well-trained Indian wife" (p.54) but
she shares the same rational human nature as
men do. Karuna is not “the toy of man, his rattle,”
which “must Jingle in his ears whenever,
dismissing reason, he chooses to be
amused."{Surendran, Another De.., p.12)

The subordination of women in the
malist culture is symptomatic of hierarchization
of socio-moral values between the sexes. It
symbolizes the polarity between activity and
passivity, between meek obedience and
defiance. Helene Cixous observes: "A male
privilege can be seen in the opposition between
activity and passivity. Traditionally, the question
of sexual difference is coupled with the same
opposition: activity/passivity.” Women are often
the symbols of passivity.Helene Cixous further
maintains: “Either the woman is passive; or she
doesn’t exist. What is left is unthinkable,
unthought of. She does not enter into the
apposition, she is not coupled with the father
who is coupled with the son” (p.288)

Woman Is thus reduced to matter, a mere
object. This reduction of wornan to matter ora
commodity is in the main a phallocentric pattern.
Karuna's husband treats her as matter, a mere
object subjected to his own will. Karuna’s
humarausly sarcastic approach to her problems
in the patriarchal male culture apparently
deconstructs the traditional gender hostility
used to elaborate the polarities of connubial
ties, Karuna undermines male superiority. She
loathes her husband’s dwelling in “post-

issue-27, vol-oz | 261
mortems.” |p.186) She makes an ingenuous
declaration about her inner urge to express
herself through love:

“| love this friend of yours, and | want to
be with him in Venice. There s a good chance
.It's the Taurean in me that's surfacing these
days. Treat this as a short-term mania that will
wear [tself out.” |p.186)

it Is clear that Karuna has just a formal
relationship with her husband. Intimacy
between the hushand and wife is lacking for
Karuna who never calls her husband by his name
but derogatorily as ‘Black Label Shobha De
resorts to the technigue of manipulating
language in order to deconstruct the male ego:
"“the fact that his wife had taken a lover excited
him. resisting — it would have only consumed
more time.” (p.188}

shoba De in her long narration depicts
the pathetic story of Karuna and her incessant
struggle tobe free from the dominance of her
husband and her journey towards emancipation;
she also has added the other female character
such as Anjali, Ritu and Gul. They faced a
dilemma which is the cutcome of their own
undoing, their blind urge to emulate the elites
and in this process they are uprooted and
wandered aimlessly in the jungle fully of female
devourers. In the beginning, these women
discard the social norms and march ahead on
the path of emancipation and fiberation and once
they achieved their desire, they find themselves
all alone and feel lost. With no support and no
clear path outlined for them, disillusionment sets
in and plunges them into dilemma, now they
have two choices ta make- either to come back
to thelr roots or to continue suffering.

Women in Shobha De's novels symbolize
the overpowering materialism and the lack of
spirituality that characterizes modern age. With
the crumbling of moral and ethical values there
is an inner conflict which drives the modern
Indian wemen to seek shelter in different
identities for momentary solace. One of the most
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notable features of these women Is they lack

an identity. But the whaole blame cannot be laid
on women only because In ShobhaDe's novels
there are type of men who use and abuse women
and then discard them. In Soclalite Evenings
one encounters a liberal Indian husband who
allows his Indian wife to go abroad and get
herself screwed once for all as the last gesture
of good will. From the individual, it comes to
the family. It is the family which is the centre of
deviance, Subhash Chandra regards family’s
disintegration is the instrument ofdegeneration
of Socialite Evenings.

Thus ShobhaDe’s novel Soclalite
Evenings shows the image of new woman
against predatory male-dominated society. But
her vamp ideology of feminism provides no
redemption for the deviant and fallen women
who in their frantic struggle to escape male-
domination and attain individuality, meet with
failure and are victimized in one way or the other.
In enacting the drama of seduction and betrayal
in her foray against patriarchal structures, the
glamorous vamp in De's novels, may end up
being as seductively treacherous to women as
to men. A waman in Indian saciety marries not
just the man but also his family and
subsequently loses her identity in marriage,
relinguishes her freedom and sets about
pleasing everybody. But the new generation of
women with their new-found release from
matrimenial bondage adopts different
perspectives, and revolt against the old order.
De’s women are such liberated individuals in
search of a niche in their lives,
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INTERTEXTUALITY IN RUSKIN BOND: BRIDGING THE GAP
BETWEEN FACT AND FICTION

DR. R. M. PATIL

Associate Professor & Head,
Department of English

Vidya Bharati Mahavidyalaya, Amravat.

ABSTRACT

The fact that Ruskin Bond's literature Is autobiographical in nature kas been
widely established. He can easily be rented as one of the most self~indulgent
writers who have always fed on his life- people. places and experiences- to
sustain the writer in him. Most of Bond's writings have taken roots in his
biography- in its broad sense. There are some distinctive features -seilistic as
well as rthematic- which make his writings wnigquely subjective  and
biographical in nature. Some characters, themes, settings and philosophy
return again and again in his stories, essays and rovellas in different contexis.
Many af these characters are drawn on real life persons; the themes and
seitings cowld also be easily traced 1o the writer's biography. These recurrent
dppearances af the certain characters, themes ond settings can be taken as
instances of intertextual borrowings. Such intertextual references in Bond's
case asvume the shape of the bridge between author's life and his arl. This
paper aims af locaring the {mtertextual sowrces in the works of Ruskin Bond in
order o prove their relution to his blography. Ruskin Bond having remained
unmarried adopted a family of his former help. So in a way he hay been
suceessful in seeking union with mankind as he has been living with Prem Sing
and his family-just as Rusty tried to do the same while living in Roomt on the
Roof with Kishen and Menna Kapoor or sharing a room with Suraf and Kamla
the prostitute in Delhi is Not Far. The names have changed, contexts may have
become different but the characiers, their mingd, heart and soul have remained
the same.,

The fact that Ruskin Bend's literature is autobiographical in nature has been widely
established. He can easily be enied as one of the most self-indulgent writers who have
always fed on his life- people, places and experiences- to sustain the writer in him, Most of
Bond's writings have taken roots in his biography- in itz broad sense. There are some
distinctive features -stylistic as well as thematie- which make his writings uniguely subjective
and biographical in nature, Some characters, themes, settings and philosophy return again and
again in his stories, essays and novellas in different contexts. Many of these characters are
drawn on real life persons; the themes and settings could also be easily traced to the writer's
biography. These recurrent appearances of the certain characters, themes and settings can be
taken as instances of intertextual bomrowings. Such intertextual references in Dond's case
assume the shape of the bridge between author's life and his an.

This paper aims at locating the intertextual sources in the works of Ruskin Bond in order w0
prove their relation o his biography. Ruskin Bond wrote his first novel at the age of 17 and
since then he has been making his living by writing books, He published his first

S —

Vol.5  Issue 2 851 December, 2018
Website: www.langlit.org Contact HWo.:+919850290602

Tudexed: ICL, Google Seholar, Research Gate, Academinedu, IBL IIFC, DRJL The CiteFactor



IMPACT FACTOR - 4.23 L a n gLi t 1ODIN L0937 D100 L

autobiographical work in 1989, Three more works, autobiographical in nature, followed till
2002. Apart from his interviews these four volumes can be taken as the only ‘unadulterated’
sources for looking into writer's personal life. The very first work The Room on the Roof
(hereafter referred to as The Room) set the mood and tone for Bond's future writings. Bond
certainly has come a long way as a writer, since his first book wrilten as a teenager. But the
basic fabric of his writing remained the same. The Room was set against the backdrop of his
own teenage life. The setting, the characters and the incidents have so much commeon to the
writer's life that it can be easily taken as an autobiographical writing. However the writer has
blended the reality of his life with fiction so cleverly that at times it becomes impossible 1o
distinguish one from the other, The teenager Ruskin did certainly live in the room on the roof,
But this one piece of reality has been weaved into the fabric of his imagination. Afier his
quarrel with his mother, he decided not to live with her. So he was a given a room on the
roof. In his novel he lictionalized it as a room given to Rusty by a Mrs. Kapoor for giving her
son tuitions. Rusty, the teenager protagonist, left Mr. John Harrison's house, after beating the
guardian for torturing him. After spending a few days on street he shifted to the room on the
roof, Here his guardian John Harrison is a fictional character. But he is drawn in such a way
as to remind us of his headmaster at Bishop Cotton School and his stepfather. In this context
Meena Khorana writes: “Bond admits that Mr, Harrison's character is based on the peaple he
had resented as a teenager: his stepfather, his uncle in Jersey, and Mr. Fisher, the teacher and
headmaster at Bishop Cotton School™ (35), Mr. Harrison's character returns again in number
of stories with only the cosmetic changes like the name, and its relationship with the
protagonist.

In the story A Job Well Done Mr. Harrison reappears as Major Summerskill, the stepfather
who hates the boy for being "too soft” (Collecred Fiction 103) Here when we read the story,
we can't help but thinking about the novel The Room. We don't have to understand the
character of Swimerskill as his initial description connects him to Mr. Harrison whom we
already knew. “The 'Major Sahib' was my stepfather, Major Summerskill. A tall, hearty,
back-slapping mart, who liked polo and pig-sticking. He was quite unlike my father... The
Major said 1 would become a dreamer if I read too much and ook the books away, | hated
him...” (103). We are instantly reminded of Mr. John Harrison who .. felt only contempt for
the {good lady’s) buoyancy of spirit, “Harrison tells the lady that the boy “dreams too much”
(350). These descriptions borrowed from the two different lexts, if read simultaneously,
convinces us of what Julia Kristeva says about the notion of intertextuality. “The notion of
intertextuality replaces the notion of intersubjectivity™ {Kristeva 69) Here we don’t form the
impression of Sumrnerskill by reading abowt him; we are transported back to the character of
Harrison. We realize that meaning is not transferred directly from the writer but from the
certain preconceived and established understanding of the reader based on the earlier text.
Secondly the character of Mr. Harrison is also a result of author's real life experiences of
some individuals. In short, we may prove that a fine blending of fact and fiction has been
achieved by the author through a subtle use of intertextuality.

The similar technique seemed to have shaped most of the characters, themes, setting and
philosophy in the writings of Ruskin Bond. The principal characters like Rusty the teenage
boy, his mother and the stepfather certainly come out as the archetypes of Bond's fiction.
Most of the time these characters remain faithful to their original counterparts as revealed
through Bond's autobiographical volumes. However even the minor characters like Ganpati
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the beggar, Seth Govindram, Mrs. Meena Kapoor, her son Kishan, the young prostitute
Kamla and his friends also appear in more or less the same way with some contextual
changes. Mrs. Meena Kapoor in The Room “was a capable person, still voung, a charming
hostess; and in her red sari and white silk jacket, her hair plaited and scented with jasmine,
she looked beautiful.” (CF 584) Rusty much younger than Meena, falls in love with her. He,
as inexperienced teenager,, gets seduced and “intoxicated™ by the charming beauty of his
pupil's mother. We are reminded of Meena when we are told about Leela, another woman in
her early thirties. In the short story, His Nelghbowr wife, “Lecla was a most  attractive
woman... | was her junior by about five yvears and she called me her 'vounger brother™ (40).

This typical character of a woman marrving or romancing a vounger boy has a peculiar
biographical background. Bond while in his early thirties fell for & girl of seventesn “Sashi
Kishore™ (MKE6). He could not marry her due to the age difference and cultural differences,
Apart [rom this unfulfilled love affair "Bond was romantically involved with a couple of
women" (86). So in a way Bond, while portraying these, characters, was gratifying his own
unfulfilled desires through them. Here we may say that Bond was bridging the gap between
the reality and imagination by blending the fact so tactfully with fiction. Meena Khorana's
observes: "He is loyal to his characters (just as he is loval 1o his friends and ne:ughbu:run,}
hence the same characters or character types (sometimes with different names) appear in
several storics, essays and novels™ (60).

Sashi Kishore was Bond's neighbor when he was living in Delhi. She appeared as Sushila in
his short story called, Love is @ Sad Song. The protagonist is a writer like him who tried
everything 1o marry the girl. Bul she chooses a bank officer over the writer. The teenager
Sushila returns in another story Time stops ai Shamli as a mature married woman. She has
grown to be “the libemted woman, Iree from compunctions and taboos™ (Haider 86). That is
why she is very much willing to have extramarital relations with the writer, as she has been
struggling in her “incompatible marriage™ (MK 86). Here we do not have proof to further link
Sushila's response to Bond's teenager sweetheart, However the intertextual pattern of the
character further moves on the thematic level. Seeking emotional and spiritual liberation
through sexuval relations has been the recurrent theme in the literature of Ruskin Bond, The
novels. like The Room, Delhi is Not Far, The Sensualisi have the pnincipal characters
indulging in extramarital affairs to find either his “true identity™ (MX 87) or to explore "the
unsuspected depths of feeling and passion™ (CF 72). Both the male and female characters use
extramarital sex as a medium to find some meaningful companionship. Secondly most of the
time, they are found to be simply responding to the bare needs of the flesh, Mrs. Meena
Kapoor responded to the young boy's kiss when she was being neglected by her drunkard
husband. The voung boy living on his own simply fell in love with the mature woman. The
entire incident of the love between a woman and a young boy has been narrated in the most
mailer-of-the-fact manner, retaining purity of the relationship. While on the picnic Meena and
Rusty were alone listening to the “silence” of the dense forest. A sudden sharp shricking of
the bird made the boy hold Meena tightly as if to protect her; he didn't release her even after
realizing the truth of the shriek-

But he was unable to release his hold, and she made no effort to free herself. She
laughed into Rhis fave and her eyes danced in the shadows. But he stifled her
laugh with his lips, it was a clumsy, awkward kiss, but fiercely passionate, and
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Meena responded, tighlening the embrace, returning the fervor intoxicated with
beauty and sweetness, Meena with freedom and the comfort of being loved (CF
612-613)

The narrator’s bisexual relationship with his friend Suraj and Kamala the prostitute, seeks
both physical gratification and the emotional solace the young author needed when living
alone on his own. Such relationships found in all these novels and in number of stories prove
the intertextual borrowing occurred on the thematic level in the writings of Ruskin Bond.

On the thematic level the biographical linkages of the intertextual borrowings related to the
extramarital affairs are easy to be traced, Bond is more of a true naturalist in almost all the
aspects of life. S0 most of his love stories involve “the carefree and natural love between a
male and a female” (MK 84). As is the case with him in his personal life, the male
protagonists in his love stories remain unrewarded though they might have had sexual
relations. The stories like, The Time Stops at Shamii, Love is a Sad Song, The Night train at
Deoli, The Girl from Copenhegan have the heroes wailing forever for the consummation of
their relationship.

One of his most controversial novels, The Sensualist: 4 Cawtionary Tale gives us the author's
take on the sexual passion. He prefers “the unbridled enjoyment of sensuval pleasures “over”
the total abstinence or renunciation of the world™ (87), Most of his characters share this same
primal belief that physical passion can help man come face to face with his true self. Rusty's
encounter with Meena gave him a new confidence to pursue his interests on his own with
fierce passion. Archetypal analysis of the novel The Sensualisi, give us the sense of conflict
between unbridled passion of primal nature and civilized thinking of "control of the matter
over mind™ (87). The two male protagonists the Pilgrim and the Ascetic are the two sides of
the same personality at the end of the novel, the later being proven to be the shadow of the
former. The Pilgrim decides to go in scarch of 'the hill woman' who had stolen his (Ascetic's)
manhood. This for hiny is the only way to leave *..my dead self in the cave and continue my
search for the perfect stranger in the night™ (CF 946). The similar kind of echoes can be
found in the novels like Delhi is not Far, The Room and the swries like, The Time Stops at
Shamli, The Night Train ar Deoli and others. After having slept with prostitute Kamla in
presence of his fnend Suraj, the young protagonist confesses: "I have been seeking through
sex something beyond sex- a union with all mankind™ (CF 805). His scarch to have union
with the mankind continues in these stories through the unfulfilled relationships with Sushila,
the girl selling baskets, Sashi, Meena and others. His unfulfilled relationships are symbolic of
the unbridled physical passion that cannot be quenched in one lifetime These intertextual
references offer us a glimpse into author's personal life. His failed relationships with women
can be taken as part of his attempts to “seek union with all mankind.” Ruskin Bond having
remained unmarried adopted a family of his former help. So in a way he has been successful
in seeking union with mankind as he has been living with Prem Sing and his family-just as
Rusty tried to do the same while living in Room an the Roof with Kishen and Menna Kapoor
or sharing a room with Suraj and Kamla the prostitute in Deflii is Not Far. The names have
changed, contexts may have become different but the characters, their mind, heart and soul
have remained the same.
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o ABSTRACT &
afye + i 5 :
hmi, d:ﬁ:ﬁmmm ] n‘mr:z'.::lfrc worker and now a writer, is the author of three memeirs, Her firnt
been franslated | e (2N02), weitien tn Bengali, ix the first account of a domestic help from India, It has &
kithers® ”j:“_ nin 23 "f"ﬂ_n'-_w,n::.c. Baly Halder's story ix exiraovdinary precively hecause domestic
Mg realities are sa -f-'_'l‘l'i.h'.l'hlll:' in middie and upper-class peoples’ evervdny conscionsness. Halder i
S fl T:T:r::faﬁdﬁ' i FT:HI; m::r..rr :ﬂ' threg, al the age of 25, Her aulobicgraphy, written alongside &
; Y © warner, 5 a besizeller and har been translated fifo twendv-one Tangiapes, Wrin, I
;:f:ﬁr.rri!' a frace of selfpity, 4 Life Less Ordinary is o shocking look deep inside a Hmr!ﬁfﬁm;a:; -
Ir" Yugation that few owsiders bnow alwiit—and an inspiring (rue siory of one remarkable woman's v
strength, conrage, and determination fo soar above her circinnslances. The present paper reveals the Wl
oiHtragemis clavacier of Baly Halder , the champion whe comes aug with frinmph. '
L
1 )
NTRODUCTION Vidyasagar, Mahtma Jotiba Fule worked very hard =
Article 2 of the universal declaration of Human '@ Saft CRIENo Skl s e ging Mmml"m:: =
r'lgll;r.a states: ™ Evervone is entitled 1o all the rights :_!'rﬂ: 'b;l Fulehuu] -'rﬁm{l: s l:_umraﬂtr L
and freedom set forth in this declaration, without 118t 8irls school in the bouse of Mr. Bhide in 1348
distinction of any kind, such as race, color, sex, P Thlx echeel i - E'iﬂf bl v
Nigings, religian, palilal v ol epistian, poar as well as rich” classes. Girds  from

national or social origin, birth or other status™
India, as an ancient country has scen many
upheavals both natural and man- made. In early
Vedic cra, cqual opportunities s of cducation For
women is mentioned, Bul later on Manu openly
played a degenerating role in lowering women's
status. In addition to this, frequent invasions Mmom
the other parls of the world also kept changing the
position of women in Indian society. They were
considered as a commodity or o prize of war, They
were deprived of  the changes in the socicty. On
the emergence of women like Mecrabai from
Bhakti Movement, gencral position of women's
education was resiricted only o listening lo Kathas
and kirlans,
During the Mughal empire, nothing much has been
done in this field except fo provide access (o
education to women of clile closs. Whenever the
society was in flux, the mosl affected and
suppressed class was the women. The social norms
and prejudices became more tenseious against the
women. But with the advent of British people,
some changes were being brought  from the Wesl,
some literate Englishmen and enlightened Indians
like Raje Rammohen  Roy, Ishwarchand

untouchable cligses were also admitted and

education was imparted to them. This rumor of
girls school spread oll over Pune and some parts of

the country too. In the later ball of the 19* century

the elforls of these philanthropists resulted in the

realization by the emergent Bengali * Bhadralok™

fo impart & cerain measure io educate their women

folk. The heraine of this article Baby Halder is the
outcome of such a long lasted strife against the
existing social syslems.

The story of Baby Halder"s life is an extraordinary
lesson in courage and sarvival It is a story of a
young domestic worker who has baitled poverty,
hardship and violence. A sirenuous life story with
storms and woos. She only used to sob and go
alead with eourage and strength. Nobody, even
her father, step mothers, brothers and relatives
helped her 1o come ont of the miscries and agony
in her life. The sofferings which are found in ber
story are beyond imaginations and tolerance.

A small girl of handly eleven years leaves her
home wilh her sinall brother from Dhanbad to
Durgapur to her Jelha { Brother of her fullser).
Stayed there and joined school, She wants to leam.
She joins school. Mo books ond olher nids for
learning but an ulier desire and urge for education
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rehitiing o Tusband sned wife.
Fnhy, i1 0 woman, i wife and as a mother had
irbedd by pestel and revoll Hgﬂh‘lﬂ the silualinn many
tines, ler siniggle for searching her identity, for
her freedom and liberty was going on relentlessly.
Tt Stawkar had no sympathy for her. When she
iurrcled for justice, be used 1o beal her cruelly.
Yhe hacime desperale and lefl all hopes of cordial
pelatioas with her hisbaml. She conceived one
niorg daughter In such a tense relations. Living
will siach un inliwiminn snd callous man was getling
eritical deiy by duy, One day Shankar fought with
ber very budly and beat her horribly hefore her
chililien, Children were terribly frightened 1o see
this, Bahy decided 1o slop the farce.
On the next morming, with an pir of finality, Raby
wenl b her [uther's house along with her children
pmil declared thi she will never g0 back to her
Tunbanl's house, Her futher didn’t like this. He
tried i explain to her that her hushand's house i3
the cnly destination for her, She demanded few
muiney lo her futher and nddreas of her brother and
o the milway tickels, With ol sorts trouble she
reached Parldabad 1o her brother's house. Bahy's
wlster-in-tuw didn't like this addition to !III:;' ﬁ!miy'l
She ulong with her three children hiad her dinne;
il et morming went in seareh of anather room
which wus near hier brothers house, Sh
liim o wearch for s €. ahe requested
e work [or hier g that she

eun pull on hier expenses, Moreqyer
! i sh
ber children 1o learn, 1t bl been her II:e;m:ihﬁ

ﬁ"w;.:,i.,.'}ﬁw"'ﬁﬁﬂur Ingernintiomed Conference In Sclence & Technology FCRTST 2018

2651

Scanned by CamScanner

vumnnoosorepeerenesssssssbbAEA6444%



— N P TR Ty,
P CRRTI r

Anyuishi Bideanatlimad Doleri@lvelpinry Beseatol Ji pal (AL
[HAM A Tt et 4,474 Bpeclal Tosin M 26
FIU" pspwsrl i b ol 200 Wil 1= wowvom bl fosnimal o aom il e itz comn

-___-"-u..'. ER 1 .

the chilibren skl g 1w nchool, Afler iwn doyn
e Bl w wonk, She requented o sl place T
Wee with her chibben, Momah w very
tnwynipathetio with her wll the e, She used fo
Keep her busy e the wholg duy. Doty hardly gl
Ayt to spmre with her childeen, Menmal used
oo Juwe et el pnee e oalel wervi, Dby Fel
very bad anal lef) ey jub,

Uaby Valder stanted worklng o the lwsa of Dr,
Prulsslsk iy Shebvustive, He ued 1 lve her W,
SO0 per ol e win very ki hesred s, e
sl b geive her ftherly ane brsthesly trentment ly
e Tususie, N mever treated her like n servint, [l
askesl her i belng her ehildren there n his e
anly, He gave one mom for them. An ber nchonl
sy chibdren were sonll e used 1o auk Dby lo
tske milk for her children, e wan Biving there
with Ids wons, Ce day ehe went upsinlm which
happened 0 be 0 sludy room  of  Dr.
Produsdlikimar.  She  slaried  cleanlug  ihe
boukshielves and baoks very earefully and neatly.
Her By hands would o ulow nx abe dosied the
books, During s ahe picked ugp e book
sladed  resding B She  dide'l koow  De
Prabodhkunne wis nlio preseint in ihe stisly room
ot thal time, e was very smuch surpeineel (o see her
rending o book, e asked, "o you read T and she
kepl quicet For o while, She leked ko guilty ns il he
hndd enughit her hamd in the hisgoil s, Therenlicr
De. Prabodbkumnr encouraged her lo read and
wrlle ul hier lelsirg thine. One day he asked her 1o
shww whial sle wrale, She lunded over the papeni
{0 him. He rend all those papers and senl 1o his
frend to go through, His Triesd liked the story
very inuch and nsked Dr, Prabodbkumar to publish
it Dr. Prabadhkumsar belonged e n literary family.
i gronefaiher  Munshi Presachand was ane of
Indin"s best known writers whose novels and shorl
storfex brought out o soeial reform i the early 20
l:-HHIII‘}'.

Here Dr. Prbodhkimar, her dada, worked as a
gource of inspimion in Daby Halder's life, Te
encouraged her o read and wrile. A a servant
Baby cntered his  house, he dreated e
like a good human being, 2 true Samaritan. As the
days passed the result came oat in the form of &

e L T e e
il Hengndl o "Ank Aol From wleleh memm
Subarferenn b g *§

Durlng  an  Iilerview  IF Yoo will.,, 00
Can.oodinby  Llalider  preweel 1010 which  wos
lelecnsdeel on Delld Dirdaribun i ow progeaiim
ailled “Siree Slokil®, Moy Hobber ahoeed one
Inetdent b wlilely ahe anld when alie wsed o elean
ilse Bioakadiel T ol D ddodi ' loeme abo e acnms
n houk wrlilen Iy Malasliwels Devi which
lepheted 0 poibietis sloey ol o suppresse:d wionsn
wiwr undenyen e awdenl of Nife, wion b life by
creallng her own Wenilty, Nalsy wie averwhelmed
in teml thin experience. She was alo highly
fnplred by thess words of  encowrngement,
Colncldentnlly  Malnahwetn  Devi,  the  jorend
Clhampion of Women's Freedom Movement in
India resd Boly Ualder's  Awlobbogphy and
wrolg her comimend,” A wlory of eoumge and

TP | T8 DT T T T U

Our Pormer Prine Mindater, Pandit Jawsihoelal
Mehrn skl ot undil and unleas onr male o
female nre auppreased ander the dominance of
sne  power ey connol  find  ihemsglven
Inclepeidend amd free by any Llow o mile. Resnomie
dependence i the main reason of hackwardness of
Inahing women. They nre never free an long a8 they
wre kel cconomically nelf- relinnt.

CONCLUSION

Daby Halder's book is mimeulows nnd an
praptradion to all of w10 gives the message o the
remiler's (bl Belueation brings royd of hopplness
ardl prosperily in one's Hie, She is a woman with
persoverance, scllf respeel aml resillence. She
whuwed (he conrmge o Gight agatosd all odds o life
anel worked a5 a lorch bearer, bringing light of
s anel apiril not only for hemell bt also Tor all
e women ok i Tlls who nre fighting the
attlen of life, searcling fr thelr own Sdentily in
ihe diorkness. She unberwenl the onlenl of life only
io prowve hersell, OF courme b this rigormous jourmey
of plversity Mr. Protadbkumar, her daca, playel
ihe role of o lighibouse which siamds R o ahow
Piaght misd geives right direction o (he ship Uil loses
path during the voyage.
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TF === Fiave been many disputes about whether

it should be accepted or not without solid

decisions of its acceptance or not. The question

of evaluating the act of death in the vanety of

methods prevalent is often intricate, thus

contemporary debate on puthanasia being

morally valid is continual throughout the world,

t has been studied that, all over the world that

philosophies and religion plays a central

character in determining ethical stanging of
suthanasia. While active euthanasia is not easy
to be implemented, it is not impos sible to secure
passive euthanasia. It appears to be ethically
acceptable.
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A Married Woman: an
analysis in Feminist
Perspective
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Abstract: Manju Kapur, an internationally
famous Indian woman novelist has written five
novels. She reveals the life of women, their
oppression as well as their struggle for rights,
survival and guest for identity. In this paper,
effarts have made to analyze Manju Kapur's
novel A Married Woman, from the feminist
point of view. Indian writers have mace 3
significant contribution in enriching the novel
as a genre, Despite all challenges and problems
indian English novel has carved a niche of its
own. Many of the female writers during post
independent era have used their pens to
delineate Indian women in New perspective.
They have mainly focused on the Issues related
to woman such as self-reliance, financial
independence, self-respect and above all their
emancipation from the male dominance.
Feminism is rational movement that
advocates for seeking equal political, economic
and social rights for women. It focuses on
wornen's woes and sufferings all over the world,
and struggle for eradicaling gender inequality
pravailing in the soCiety. The major componant
of the feminist theory is to challenge the
patriarchal beliefs for attaining Indepencence
and individuality, The first feminist movement
crarted from Britain and gradually, It took the
shape of a global association. Anita Desal,
Mayantara sahgal, Manju Kapur Shashi
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Be<pande, Shobha Ge and others are writers
who observed the Bender issues which
marginalize and QPPress women In the
Pstriarchal society. These writers protest the
mEpression and suppression of women. This
PEDEr discustes |ssues refated to women's
Eentity, self-respect, their rele in decision
making and above alj spirit of gender equality
framn feminist point of view as reflected in A
. Mlarried Woman, a novel by Manjuy Kapur.
| Ky word: Feminist, Ferninism, independence,
EOwement
[ Manju Kapur like that of her contem
Pporary female writers described human psyche
p @ the plight of female world. A Married
Woman is the story of an artist whose canvas
i ENEes the constraints of middle class
e. The story is simple-a married Wwaoman
to keep her identity. The novel Centers
"t @ middle class Delhi-based Hindu family.
emant, an America-returned Delhi business
married Astha Bhadra, a middle-clgce
=sted Hindu girl, Initially their married jife
S smooth and they have two children, a
Anuradha and 3 son Himanshu, Their
ional marriage s soft, sound and healthy
Astha meets Alfaz Khan. The death of the
Sgar Khan scattered her world. Then Astha fs
ary *red with Pipeelika, the widow of Ajjaz,
M3 15 3 qualified Hindy Birl. She is an M.A
mewreCs and Sociology, Astha and Pipaelika
Poozbly a leshian couple, Their |ove
Peship reaches 3 climay when Pipeslika
= 1o the 5 for her Ph.p, Manju Kapur is
ed that the new, educated Indian
has the ability to decide her pricritiss
lﬂ—driruvery She has visualized the
: ™age of the educated Indian woman
=Y represented by Astha
e novel is the story of well educated
Astha_ She is traditionally wel brought
= =y her parents. But, in an Indian
mmal family, a girl is a liability to the
& 2 middle class family who struggle

R s
=1

In their life Tor children ang everything. Astha
Bets admitted in the college. Her father was |n
favor of her higher education, During her college
days she was attracted towards Bunty. Her first
fove disappears when she received the letter
from Bunty which reveals that he is not able ta
meet her further. In fact, she never spoke openly
about her love, With this letter everything comies
ta an end in her life, It js very hard to imagine
the condition of Astha's heart that aches inside,

In the process she dates with 3 touple of young
men of her own choice like her western counter
parts, marriesa man of her parents’ choice and

discovers the joys of Intimacy with her husband,

begets children, yet grows distant from him and

struggles to become 3 painter. Much against

her husband and her ather family members she

becomes a social activist, and falls in love with
a woman, and finds herself =sort of, more. She

reflects the middle class values and seems to
enjoy her mental bliss for a long time but

Bradually experiences that there is something

certainly lacking in her life. She suffers from a

sense of incompleteness, suppression and

2g0ny which is further provoked by her
involvernent into the outer world of upheays|

and protest,

This novel can be read at the feministic
level as it has dealt with many issues related tn
the female world, Manju Kapur is in one of her
interviews reveals her views: “l am a feminist.
And what is a faminist? | mean | believe in the
rights of women 1o express themselves in the
rights of women to work. | believe in equality,
You know domestic equality, legal equality. |
believe in all that. And the thing is that women
don't really have that-you know even educated
wamen, working women, There is a trapping of
equality but yoy sctratch the surface angd it is
not really equal (Unheard Melodies, p.4),

The female Protagonist Astha who is the
daughter of a cultured father and an orthodox
mather, has an earnest desire for passive co-
existence in the family. But she js dominated
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ctand discominated at her-in-law’s house.

s, she is made-up to have a willing body at

- a willing pair of hands and feet in the day

3 submissive mouth, Her marriage with
ant. does not show to be based on mutuz|
spperation and appreciative. She is duty-
fiind ta be a stable wife and sacrificing maother,
2 sacred cow in the position of married
an. It traps to her bodily exploitation and
stional hunger. Being depressed of her
stional discharge, she recklessly seeks for it
drives to a “substitute-husband” (Rationale,
t20), lesblanism. Astha, has stamped out a
-governing life of the woman for self-
liment and advocated for inter-religious
rriage and female-female relationship
srgent to the patriarchal norms of traditional
jety. Astha had the passions or infatuations
a teenager like any other girl. But those
tuations are turned into oblivion. She has to
up 2 diverse life after her marriage with
ant. She is cynical with her husband'’s love
her family relationships are not right with
r. Her mother-in-law likes her to be 2 stable
i sacrificing woman like customary wives and

B thers. She Is constantly under stress of work

d suffocating with her responsibilities tomeet
erybody’s need. She s "always adjusting to
rybody's need” (AMW, p.227). She senses
Bt 3 married woman's status in the family is
ways dependent on her husband. She is tom
Between her responsibility and socio-religious
Gisrception. She has no emotional free will from
8 ke domestic relationships. She Is exhausted of
r responsibllity and thinks “A tired woman
nnot make wife good” [AMW, p. 154}, She is

& recling under the pressure and dejection of a
Emarried woman who is no better than an unpaid

-rvant. She has to give pleasure to her husband

: 4 for pleasing him; she must be “A willing body

night, a willing pair of hands and feet in the

& dayand an obedient mouth” (AMW, p. 231). She

marginalized In her own family by sadistic
ial atmosphere. She thinks of freedom from

@ | April To June 2018
@'ﬂw HT“ Issue-27, Vol-02 069
stress and depression, she thinks of a fine job

thinking that “with good job comes independence”
(AMW, p. 4) s0, she joins as a8 teacher but this
job alse does not keep her free from distress
and trauma of discrimination,

\ndian Society prefers a baby-boy rather
than a baby-girl. "Manju Kapur gently digs at
the Indian attitude of preferring a baby-boy to a
baby-girlin the novel” (Rationale, p. 107). Astha
s family proves that their need of baby-Doy by
their superstitional belief, “When her daughter
Anuradha was four, Astha conceived again. Her
mother brought in a poojari to perfarm special
pooja topropitiate the gods to grant them a boy
for Astha” (Rationale, p. 107). Having given
birth to Himanshu a son, she does not foel
substandard to anyone in the sociely and the
family members are thankful to her because
they feel “the family is complete at last” [AMW,
p. 68). Astha also feels happy about her
motherhood like a married woman but she does
not like the gender discrimination. She is much
traumatized at the uninterested response of
members of the family and cociety at her
daughter, Anuuradha’s birthday. But she obtains
an appraisal and sanction of motherhood after
the birth of her son—Himanshu. the abhors such
3 false nation and discrimination between a
daughter and a son, such an outlook of Indian
rraditional society Is injurious to equal status
of women who “feel caught up in the web of
daily life" [AMW, p.84) and fall avictim totension
and depression that is “the disease of madern
life” [AMW, p.76). The narrow-minded socio-
cultural tradition is responsible for such a
dilemma of women in our society “Where we
must recognize the critical role played by
popular culture in reinforcing prejudices against
women". It gives womern to be broadminded like
sarth instead of conveying them equal status
like men. Manju Kapur has responded harshly
against unequal treatment of women in our
family and society, The perception of male
dominant patriarchal society that women should
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g-religious culture has 1o accept their
iduality. The researchers have Lo permit her
her be what she decides and let her have
mtegrity which has been ignored to her for
They can no longer remain submissive,
gated and discriminated. In Astha-Aijaz-
ae episode, religion has been decreased.

> himself is a secular and open-minded
Rhislim. He is connected with a theatre group
it works for the awakening of soclety. Pipee
o runs 2n N.G.O. and Astha is also shown
pemected with a Manch. Her paintings also
Eelo In carrying out a new type of political
Nnsciousness. There are no embarrassments
B matters such as lesbianism, exira marital
ghationship etc. A post-modernistic trend has

' Ben seen by the novelist th rough this novel. In
et Manju Kapur is a feminist by vocationand
gy practice. Her femnale protagonist, Astha has
e resanted her all ideas lurking in her mind to
& hibit her ideclogy as far as the emancipation
EFtemale world is concerned.
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Abstract:
There Is a relationship between

economics and sociology. These are long
astablished, as is the interest in sociology
shown by some economists. wWe need only recall
the role played in both disciplines by Vilfredo
pareto at the turn of the last century. We will
not attempt to summarize the history of these
relations, howewver, which are often presented
ag conflicted, or even define the frontier
between economics and sociology. It is well
known that the two disciplines are distinguished
as much by their methods as their focus of
study; It is easy to think of points of contact
between them, such as social reference points
in motives for economic behavior or Intervention
of “non-market,” social relationships in
business, government, and sometimes even in
the market itself. In this article, an attempt is
made to discuss the relationship between
sconomics and sociology in general and the
major difference hetween both sociology and
eCOnNoMmics.
Keywords:Economic sociology, social conse
guences of economic exchanges, social
associations, economic welfare, etc.
Introduction:

The drive to understand the evolution of
human society in all 1ts dirnensions is one that
comnes naturally; it has ahways been and remains
5 deeply-rogled mo ivation for historians
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Kantowski—Sachs Bulk Viscous String
Cosmological Model in f(#,7) Gravity with Time
Varying Deceleration Parameter

P.P. Khade * A. P. Wasnik ° & S. P. Kandalkar °

Abstract- We propose a specially homogeneous and
anisotropic Kantowski-Sachs string cosmological model with
bulk viscosity in the framework of f (R, T )gravity by
considering two cases (i) the special form and (i) linearly
varying deceleration parameter. To obtain a deterministic
solution of the field equation we have been used some
physical plausible condition. In this theory, cosmological
model is presented in both cases. Also some important
features of the models, thus obtained, have been discussed.

Keywords: f (R, T )grav/ty, bulk viscous fluid, cosmic

string, deceleration parameter.

I.  INTRODUCTION

n the light of the recent discovery of the accelerated

expansion of the universe [1-3]. However, final

satisfactory explanation about physical mechanism
and driving force of accelerated expansion of the
universe is yet to achieve as human mind has not
achieved perfection. It is known that a point of universe
is filled with dark energy. It has been addressed by
various slow rolling scalar fields. It is supposed that the
dark energy is responsible for producing sufficient
acceleration in the late time of evolution of the universe.
Thus, it is much more essential to study the fundamental
nature of the dark energy and several approaches have
been made to understand it. The cosmological constant
is assumed to be the simplest candidate of dark energy.
It is the classical correction made to Einstein’s field
equation by adding cosmological constant to the field
equations. The introduction of cosmological constant to
Einstein’s field equation is the most efficient way of
generating accelerated expansion, but it faces serious
problems like fine tuning and cosmic coincidence
problem in cosmology [4, 5]. Quintessence [6],
phantom [7], k-essence [8], tachyons [9], and
Chaplygin gas [10] are the other representative of dark
energy. However, there is no direct detection of such
exotic fluids. Dark energy can be explored in several
ways, and modifying the geometric part of the Einstein-
Hilbert action [11] is treated as the most efficient
possible way. Based on its modifications, several

Author o Vidyabharati Mahavidylaya, Amravati.
e-mail: pramodmathsO4@gmail.com

Author o: Bhartiya Mahavidyalaya, Amravati.

Author p: Government Institute of Science, Nagpur.

alternative theories of gravity came into existence.
Modified theories of gravity are attracting more and
more attention of cosmologists because of the fact that
these theories may serve as the possible candidates for
explaining the late time acceleration of the universe.
Some of the modified theories of gravity are (T), (R), (G),
and (R, T) gravity. These models are proposed to
explore the dark energy and other cosmological
problems. Sharif and Azeem [12] discussed the
Cosmological evolution for dark energy models in (T)
gravity. Jamil et al. [13] have studied the stability of the
interactive models of the dark energy, matter, and
radiation for a FRW model in (T) gravity. Generalized
second law of thermodynamics in (T) gravity with
entropy corrections has been studied by Bamba et al.
[14]. Recently, Harko et al. [15] developed another

modified gravity known as f(R, T) gravity. In this

theory, the gravitational Lagrangian is given by an
arbitrary function of the Ricci scalar R and of the trace of
T of the stress energy tensor. In this paper, we
concentrate on (R, T) gravity, with fbeing in this case a
function of both R and T, manifesting a coupling
between matter and geometry. Before going into the

details of (R, T) gravity, The field equations of f(R, T)
gravity obtained from the action

- L [lf(R 1)+, N-gdx, (1)

S=_
167

where f(R, T)is an arbitrary function of the Ricci

scalarR, T' is the stress energy tensor Ty of matter

and L, is the matter Lagrangian density, are given by

Rt R=et, 42 (00, + o () 0 ),
2

Studies of cosmic strings and bulk viscosity are
crucial as they play an important role in structure
formation of the early stages of evolution of the universe.
Cosmic strings are one dimensional topological defects,
which may be formed during symmetry breaking phase
transition in the early universe along with other defects
like domain walls and monopoles. Bulk viscosity driven
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inflation is primarily due to the negative effective
pressure which may overcome the pressure due to the
usual gravity of matter distribution in the universe and
provides an impetus for rapid expansion of the universe.
Hence construction of bulk viscous string cosmological
models have received considerable attention of
research workers in the field. Many authors have
investigated the astrophysical and cosmological
implications of the (R, T) gravity [16—-19]. Jamil et al. [20]
have reconstructed some cosmological models for
some specific forms of (R, T) in this modified gravity.
Shamir et al. [21] obtained exact solution of anisotropic
Bianchi type | and type V cosmological models whereas
Chaubey and Shukla [22] have obtained a newclass of
Bianchi cosmological models using special law of
variation of parameter. Using a decoupled form of (R,
T), thatis, (R, T) = (R) + (T) for Bianchi type V universe,
Ahmed and Pradhan [23] have studied the energy
conditions of perfect fluid cosmological models and
Yadav [24] obtained some string solutions. Pawar and
Solanke [25] have studied cosmological model filled
with perfect fluid source in (R, T) gravity. Pawar and
Agrawal [26] have obtained the solutions of dark energy
cosmological model in the framework of the (R, T)
theory of gravity. Recently Pawar et al. [27] have
explored two fluid cosmological models in (R, T) theory.
Mishra and Sahoo [28] solved the field equations of
Bianchi type-Vlh cosmological model in presence of
perfect fluid in f (R,T) gravity. Sahoo and Mishra [29]
studied Kaluza—Klein dark energy model in form of wet
dark fluid in this theory. Reddy et al. [30] presented
Kantowski-Sachs bulk viscous string model in (R, T)
theory. Recently, Naidu et al. [31], Kiran and Reddy
[32], and Reddy et al. [33] discussed the Bianchi type-V,
Bianchi type-lll, Kaluza-Klein space time with cosmic
strings, and bulk viscosity in f(R, T) gravity, respectively.
Caroll et al.[34], Nojiri and Odintsov [35-37] and Chiba
et al.[38] are some of the authors who have investigated
several aspects of f (R) gravity. Recently, Adhav [39] has
obtained Bianchi type-I cosmological model in f (R, T)
gravity. Reddy et al.[40, 41] have discussed Bianchi
type-Ill and Kaluza-Klein cosmological models in 7 (R, T)
gravity while Reddy and Shantikumar [42] studied some
anisotropic cosmological models and Bianchi type-lll
dark energy model, respectively, in f (R, T ) gravity.
Subsequently Kiran and Reddy [43] established the
non-existence of Bianchi type-lll bulk viscous string
cosmological model in f (R, T ) gravity. Recently, Naidu et
al. [44] presented Bianchi type-V bulk viscous string
model in f (R, T ) gravity while Reddy et al. [45] have
obtained the same in Saez-Ballester theory. We
describe some important features of the (R) gravity. The
recent motivation for studying (R) gravity came from the
necessity to explain the apparent late-time accelerating
expansion of the universe. Detailed reviews on (R)
gravity can be found in [46-49]. Thermodynamic
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aspects of (R) gravity have been investigated in the
works of [50, 51].

Inspired by the above investigation and
discussion, in this paper we investigate the role of
variable deceleration parameter in Kantowski-Sachs

space time with bulk viscous string and f(R, T)
gravity. The plan of this paper is as follows: In sec. 2, we
derive the field equations of f(R, T) gravity in

Kantowski-Sach space-time when the matter source is
bulk viscous fluid with on dimensional cosmic strings. In
Section 3, we find the solution of the field equations and
the model. Some physical and kinematical properties of
the model are discussed in section 4. Concluding
remarks are presented in section 5.

[I.  METRIC AND FIELD EQUATIONS

The Spatially homogeneous and anisotropic
Kantowski-Sachs space-time in the form

ds? = di* — Adr* - B*(d6° +sin> 0dg?), (3)

where A and B are the cosmic time t only.

The energy momentum tensor for a bulk
viscous fluid containing one dimensional cosmic string
is considered as

T;‘j = (,0 +;)uiuj _;gij _;inxja (4)

p=p-3&H, (5)

where p is the rest energy density of the system, 3EH
is usually known as bulk viscous pressure, H is Hubble’s
parameter, p is the pressure and A is the string tension
density. Also u' = 5j is the four velocity vector, which
satisfies

gu'u; =—x'x, =1, u'x,=0 ©)

Here, we also consider p, p, A as functions
of cosmic time t only.

Now, by adopting commoving coordinates the
field equations (2) of f(R, T)gravity for the metric (3),

with the help of egs. (4)-(6), for the particular choice of
the function

S(T)=pr 7
where g is constant, can be written as

é
B

B> 1 -
?+?:p(87z+3/¢)—/1(87z+3,u)—/1p

)

2—+



ik A -
—+—+—=p8r +3u)— pul— 9
St g s PET ) -md—up O

AB B> 1 —
—t—+—= —p8r+3u)—ul (10)
where an overhead dot indicates differentiation with
respect tot.

Spatial volume and the scale factor for the
metric (3) are respectively, defined by

V =AB’ (11)

1

a= (/1132)3 (12)

The physical quantities which play a significant

role in the discussion of cosmological models are

expansion scalar @ the mean anisotropy parameter 4,
and shear scalar o® which are defined as

o-30-3 128
A "B

3 2
(AH,) JAH, =H,~H, i=1,2,3 (14

(13)

o’ =10”GU =3Ah2 - H? (15)

where H is the mean Hubble parameter.
[1I. SOLUTIONS OF THE FIELD EQUATIONS

The field equations (8)-(10)
following two independent equations:

reduce to the

A B B> AB 1

- 4 (87 +2uA 16

A B B> AB B? ( “) 19
i B B aB 1 -
ZJFE_?_E_?:p(8”+2'u)+p(8ﬂ+2#) (7

Here there are two equations involving five
unknowns. Since the field equations are highly nonlinear
for the complete determinacy, we need extra conditions
among the variables. We consider these conditions in
the form case (i) and case (i) as defined below
(i) The scalar expansion @ in the model is proportional

to the shear scalar o which yields

A=B" (18)

where m # 1 is a constant, takes care of anisotropy of
the space-time (Collins et al. [52])

(i) The combined effect of the proper pressure and the
bulk viscous pressure for barotropic fluid can be
written as

p=p-3H=(g,-7)p, 0<& <L p=¢g,p (19

where &,and y are constants.

Case (i)
The case (i) consists of (i), (i) and special form
of deceleration parameter [53]

B

1+a”

qg=-1+ (20)
where £ > 0is a constant and a is a scale factor of the

metric.

In this case, we have discussed the solution of
the field equations by considering the extra conditions
as above.

a
The Hubble parameter H is defined as H =—
and from (20) we obtained a

H:E:al(1+afﬂ) (1)

a
where a,is a constant of integration.

Integrating (21) and using the initial conditions
a =0 at t = 0we have found

1
a= (e“‘ﬂt - IF (22)
The scale factor of metric (3) is defined as
1
a=(4B*} (23)
With the help of (18), (22)and (23), we have found
3m
A= (e"lﬁf — 1)ﬂ(2+m) (24)
3
B= (ealﬂf _ 1)ﬁ’(2+m) (25)

Using (24) and (25), the metric (3) can be written as
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6m 6

ds* =d* - (e —1)semdr? — (¢ —1)pCm)(d6” +sin® 0 dg” ) (26)

From (16), with the help of (24)-(25) we obtain the string tension density A as

1 (m—l)m e”‘ﬁ[ ( et J m, e’ } 1
A«: Bt L ﬁ 1+ﬂ a Bt + a“t - (27)
8z +24)| (e -1 e —1)) e 1) (ealﬂf_l)ﬂ(zim)
3 3 3(m+1)
=% =— 1 =——>=
where m, (2+m)’ By ﬂ(2+m) , My ﬂ(2+m)

From (17), with the help of (19) and (25), we obtained the rest energy density p as

aft
1 me

ealﬁl 3(m2 —2m—1 apft 1
(87 +2u)e, =7 +1) | e —1){(’% ' 1)[{1 e 1)} e me” 1) } (e~ 1) 29)

5 (2+m)

From (19), with the help of (28), we have obtained the total pressure;_a, proper pressure p and the
coefficient of bulk viscosity & as follows:

a,ft B a,ft 2 a,ft 7
— Ey =V me" e’ 3\m” —2m—1)" 1
p = 2( . ) allﬂt (m + l)ﬂ(l + ﬁl apt j + ( a,pt k ) - 6 (29)
(87r + ,u)(eo -y + 1) (e - 1) i (e - 1) (2 + m)(e -1 | (ealﬂt B 1)75(2“”)
a,ft B a,ft 2 aft 7
&, me” e 3(m —2m —l)e 1
p= . (m+1)B 1+ B + - - (30)
(87Z + 2/1)(80 —y+ 1) (e Bt _1)_ 1 (e Bt _1) (2 + m)(e At —1) ] (ealﬂl _ 1)7/3(26””)
apt _ a ft a,ft 2 _ _ aft
&= 7/(6 1) apt rzllﬁet (m + 1):8[1 + B aeﬂt j + 3(m Zma ﬁtl)e - 1 6 (31)
9a, (87z + 2/1)(50 -7+ l)e : (e o= 1) (e o= 1) (2 + m)(e b 1) (ealﬂt _ 1)ﬂ(2+m)
a) Some Physical Properties of the Model 2 2 2apt
Some physical properties of the model are o’ = (6+4m+27:1 )Z — Ja, ¢ (36)
given below, which have crucial role in the discussion of 3(2 +m) (e“‘ﬂ’ _1)Z
cosmological models are the spatial volume V, scalar
ex?ansion @, The Hubble's parameter H, shear scalar In this model we observed that at initial epoch
o~ and mean anisotropy parameter 4, for the model  the values of energy density 2, proper pressure P,
(26) the above quantities are given Dy total pressure P, coefficient of bulk viscosity &, and
3 Hubble prarmaeter H are very high and these quantities
V= (e”lﬂt —l)ﬂ (82) gradually decreases with the evolution of time; and as

t—w, p,p, p, £, H —0. Spatial volume increases
_ Yae with the evolution of time; that is ¢ —» o0, V — o,

- ie"lﬂf _1i (33 when t = 0 spatial volume vanishes and the expansion
scalar is infinite. Which shows that the universe starts

aft

3a1e“'ﬁt evolving with zero volume. The scale factor vanishes at

H= (ealﬂt —li (34) ¢ =0and hence the model has a point singularity at the
initial epoch. As t increases, the scale factor and the

6+ 4m+2m?> spatial volume. increases but the. expansion scglar

3Ah = (35) decreases. Anisotropy parameter is constant which
(2+m) shows that model is model remains anisotropic
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throughout the evolution of the universe. It is noted that
bulk viscosity in the universe decreases with time so

Case (i)

The case (ii) consists of (i), (i) and special form of deceleration parameter [54]

From (37) we have Akarsu and Dereli [54]:

= €Xp

2
Jn' =2ck

1

And g = kz(nt+c2)2

arctan &

for k=0 n>0

ke for k=0 n=0

q=—kt+n-1

kt—n

Jn' =2ck

for k>0 n>0

that, we obtain, inflationary models. In this model as t
increases string tension density A increases slowly.

(37)

(38)

where k,, k,, k;, ¢,, c,,cyare constants of integration. The last two values ofa give the constant deceleration

parameter. So we neglect these values of aas g =constant is studied by earlier researcher. Thus we focus on

the first value of scale factor.

The scale factor a can also be expressed as follows for n >1 ¢, =0

a=k exp[z arctan h( kt=n ﬂ
n n

a=ke

With the help of (18), (23) and (39) we have obtained

A= klﬁ exp_% arctan h(% - 1)
B= klﬁ exp_ﬁ arctan h(% - lj
From (16), with the help of (41), we found the string tension density as
1 k
A= U [kt + ko, + ki) -
(87 +2u) (2n—ke)'t ki exp{lz
n(2
where k,, =M, k,, =L—n, . :3(m+1)
(m+2) (m+2) (m+2)

{Earctanh[ﬁ—lﬂ
n n

+m)

From (17), with the help of (19) and (42), we found the rest energy density p :

(42)
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1 4k,

P= [kt+k12+k14]_

(87r+2,u)(8 —}/+l) 2n—ktft®
0

3(m* - 2m 1)

where k,, = .
14 im2+3m+Zi

1

(43)

L arctan h(kt - 1)
2+ m) n

k,(2+m) exp{
n

From (19), with the help of (43), we obtained the total pressure;, proper pressure p and the coefficient of

bulk viscosity & as follows:

- (50 - 7) 4k 1
p= . ket + ko, + K] (44)
(87[ + 2#)(50 Y+ 1) (27’1 - kl) t klm eXp|:12 arctan h(kt _ ljj|
n(2 + m) n
& 4k,, 1
p= - ket + ko, + K] (45)
87 +2u)e, -y +1) | @n—ki )1 LT exp{ R h( kt lﬂ
n(2 + m) n
yt(2n—kt) 4k, [ 1
= kt+ky, +k, |- (46)
— 22 12 14
1887 +2u)e, — 7 +1) | (2n—ke)'t LT exp{ 2 h( kt lﬂ
n(2 + m) n
b) Some Physical Properties of the Model , (6 4 dm +2m> )2 9 22 P!
Some physical properties of the model are o= L (51)

given below, which have significant role in the
discussion of cosmological models are the spatial
volume V, scalar expansion @, The Hubble's parameter
H, shear scalar o*and mean anisotropy parameter 4, ,
the above quantities are given by

V= k13 exp{é arctan h(ﬁ - lﬂ (47)
n n

18
0=——— 48
1(2n—kt) )

6
H=——— 49
t(2n —kt) 49

2
3Ah = w (50)
(2 + m)
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32+m)

e

In this model the energy density £, proper

pressure P, total pressure P, coefficient of bulk

viscosity &, and Hubble prarmaeter H gradually
decrease with the evolution of time. Spatial volume
increases with evolution of time, after that it also
diverges. Anisotropy parameter is constant so the model
is anisotropic model throughout the evolution of the
universe. In this model cosmic string decreases as t
increases.

[V. CONCLUDING REMARKS

In this paper we have studied the Kantowski-
Sachs bulk viscous string cosmological model in

f(R, T)theory of gravity with variable deceleration

parameters. According the choice of deceleration
parameter (20) and (37) we have presented two



cosmological models. The observations of both the
models are as follows:

It is observed that in the first case the model has
point singularity at the initial epoch. In the second
case there is no point type singularity.

In both the model as ¢ — o then p,p, p, £, H—>0

In both cases the mean anisotropy parameter
A, # 0the model do not approach isotropy and it
is time independent in which gives the indication
that the anisotropy in expansion rates is maintained
throughout the cosmic evolution.

In the first model The spatial volume is zero at ¢ =0
and the expansion scalar is infinite, which suggest
that the universe starts evolving with zero volume at
t =0, i.e. we have big bang scenario.

We observed that the type of time variations of
deceleration parameter considered here affect the
nonexistence of cosmic string in this model. Hence
the consideration of variable deceleration parameter
contribute towards the existence of cosmic strings
in the theory of Kantowski-Sachs space time.
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blissful experiences. On the other hand neglect of any of the three aspects (i.e. body,
mind & spirit) of health result in imbalance and disharmony in the being and the
person carries negative health.A good deal of studies have been done to indicate the
short and long term effects of the yogic practices on psycho physiological functioning
and their role in the prevention and management of different health problems. The
selected yogic practices have a favorable conditioning effect on various physiological
systems. The different meditational practices have relaxing and rejuvenating effects
on the respiratory, circulatory and nervous system. As a result yogic practices have
been found useful in preventing and managing disorders related to the body systems,

Meaning of Yoga

The word "Yoga" comes from "Yuj" root in Sanskrit which means union or
Jjoining together. When s man develops a relationship with another that relationship is
also known as yoga. According to general language, three meanings of Yoga are
Jodna, Samadhi and sanyama. So it is clear that Yoga word is multi meaning.

Definitions of Yoga

*Oxford Dictionary defined it "a Hindu system of Philosophic meditation and
asceticism designed to affect the reunion of the developed soul with the Universal

sprit"”

*According to swami Vivekananda "Each soul is potentially divine. The goal
is to manifest this divinity within, by controlling Nature- external and internal, Do it
cither by work or worship, psychic control or philosophy, by one, or more, or all of
these and be free”

*According to Bhagvad Gita. "This Yoga must be followed with faith, with a
strong and courageous heart”

The stages of Yoga

The right means are just as important as the ends in view. Patanjali enumerates these
means as the eight limbs or stages of Yoga for the quest of the soul. They are

Yama (Universal morall commandments)
Niyvama (Self-purification by discipline)
Asana (Physical Posture)

Pranayam (rhythmie control of the breath)
Pratyahara (with drawl of sense organs)
Dharana (Concentration)

Dhyana (Meditation) - -
Samadhi {a state of super consciousness)

PR B e

Yoga as a Science:
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Yoga is a complete science of life and although ancient one, has become popular only
in recent past. It is a scientific method for exercising and relaxing to case the tensions
and stress of modem day living. Yoga is one of the techniques which help the
development of physical and mental health of a person. The science of Yoga has a
very wide spectrum as regards its application. In India and any other developed
countries yoga is included as a discipline in the curriculum of education.

Yoga is a science which combines body movements that coordinates with
mind. posture and breathing techniques which produces the best results for healthy
living, Today Yoga is gaining popularity due to its possible application to various
fields of human interest ie., health cure and prevention of sports injuries, sports
performance, development of physical fitness. Yoga is recognized as a system which
promotes an integral development of body and mind. Yoga and Physical Fitness

Problems of Modern Life Style

Uncountable problems are created by present day's life style, The following are the
three main problems which are the raot cause for others problems and risk

e Stress.
e Cardiac problems
e  Obesity

The problems accumulated at the body level as stiffiiess of joints and spasms
of muscles can be released by the practice of yogasanas which are congenial posterns
of the body. Yoga in itself is a science of health management rather than a method of
treatment, When yoga is combined with certain healing and therapeutic modatlitics, it
increases health. general wellbeing and longevity. It does this by removing tension,
calming the mind and improving vitality. Yoga generally enhances our lives on all
levels.

Today’s life style stress, Cardiac Problems and obesity is the buming problems
and risk.

Stress.

Stress (roughly the opposite of relaxation) is a medical term for a wide range
of strong external stimuli, both physiological and psychological, which can cause a
physiological response called the general adaptation syndrome, first described in 1963
by Hanssclye in the journal "Nature”. It can be understood as tension: (Psychology) a
state of mental or emotional strain or suspense.

Stress is the body's physical, mental and chemical reactions to circumstance that
frighten,

excite, confuse, challenge, surprise, anger, endanger or irritate. The évents that cause
stress may be good or bad.
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While many people have always thought of yoga as some mystic Hindu
practice, that image is rapidly disappearing-almost as fast as the stressed of our
modern lives are increasing. The American Academy of Family physicians has noted
that stress related symptoms promptheart decease and 60 millions have hypertension.

Obesity

It may be defined as excess Wight or deposition of excess fat on body, which
leads various diseases like diabetes, heart diseases, hypertension, lowered pulmonary
function, lowers life expectancy.

Obesity, abviously, is a curse and a scrious disease by itself. If you donot
maodity your life style and choose the right food on a regular basis, the weight you
lose on any diet will come right back. Almost 70 per cent of those who diet, regain
their lost weight within a year, and have to diet all over again, Constant losing and
gaining of weight in the battle of bulge is fur sting and demoralizing. It often leaves
serious psychological sears. You can help yourself to be fit and not fat.

Yoga a way to Balanced Life

Health is the foundation on which rests the happiness of the people and the strength of
nation. Yoga is a science that regulates the physical and physiological behavior of an
individual. Regular practice of Yoga will develop physical fitness and keep the
silments away and also it gives the mental power. Some of the advantages of Yoga
are:

 It's a traditional system of practice, coordination, both mind and body, which
is ultimately needed for the today's modemized society. Yoga plays a vital role
determining the individual's physical and mental fitness.
Unlike some allopathic medicines, Yoga practice has no side effects.

e Regular practice of yoga prevents occurrence of many diseases of modernized
life style.

two-third of the office visits to family Physicians Exercise and alternative
therapies are now commonly prescribed for stress-related complaints and illness,
Even a recent issue of consumer Reports suggests Yoga for stress relief.

Practicing Yoga can alter your brain chemistry. Some yoga positions in particular are
effective in stimulating the pituitary gland to release endorphins and to reduce the
level of cortisol (the stress hormone,)

Asanas greatly influence the functioning of the endocrine system. We know the
important role the endocrine glands play during stress adaptation, by secreting the
stress hormones, There is such an intaricate. relationship between the glands that one
malfunctioning gland can cause the disruption of the whole system.

Cardiac Problems
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Heart is said to be most sensitive to emotional stress. During stress period, the vessels
of the visceral organs are tightened and amount of blood flow to the muscles is
increased. By restricting the tiny vessels to visceral organs, the heart is pressed to
work harder, when heart beats faster, the blood pressure rises. If the emotional stress
persists blood pressure remains consistently high leading to stroke and other
cardiovascular disease.,

Yogic practice help to prepare a healthy body and mind trained in such a way that a
necessary equilibrium is established in over all functions. It is short of recondition of
physiological mechanism of body as a whole. The effectiveness of Yoga in
controlling hypertension by removing stress refated disorders.

Conclusion:

I. Yogic Science fruitful field for fundamental and applied research and teaching at
higher levels by behavioural scientist. particularly psychologistic.

2. It is important that indigenous knowledge of yoga and yoga psychology is suitably
incorporated as an integrated aspect of life in our routine.

3. Yoga is good for everyone so people of all professions, cultures, religions and
socio-economic strata adopt yogic lifestyle and attain an inspired vision for future.

4. Yogic life style has the potential 10 harmonize the emotional life of the individual
and helps one to gear up for the inner journey of the everlasting contentment, Yoga is
a complete science of life and although ancient one, has become popular only in the
recent past. It is a scientific methods for exercising and relaxing to ease the tension
and stresses of modem day living. To conclude this, | would strongly recommend
suggest yoga as one of the preventive & social medicines of westerized society.
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Dr. A. D. Chauhan
Associate Professor &Head
Dept. of Sociology
VidyaBharati Ans, Commerce College, Amravati

(Maharuashtra)

India is well-known in the world due to its cultural heritage, art and architecture, Ancient
Indian civilization is remarkable in vanous felid like language, literature, science, technology, art
and architecrure.

Following is the area of Art and Architecture achievement in India.
Indus valley civilization-

Urban civilization having the knowledge of urban structure.
Indian art contains various form such as plastic, visual am, textile etc. Indian arts exposed the
symbaol of religion like Hinduism, Buddhism, Jainism and Islam.
Indus valley civilization consisting different type of arts like dancing girl in Mohenjo-Daro seals,
yoga pose, idol of Pashupan, figure of Lord Shiva etc.

Mauryan art (340 BCE - 232 BCE)-
Monumental art is famous related 1o Mauryan art. Indian rock architecture, Ashoka pillars,

Emblem of India ete are remarkable achievements in the areg of an

Buddhist art -
There are many sites scattered in India which éxplorer the art in Buddhism. Sanchi, Bharut,
Amravati, and Ajanta, caves are the main example.

Gupta Art-
Jain religion art found in northern part of India.

Dynastic of South Asia

i5 full of Badami caves, shore temples, Shiva and Nataraj sculpture, Temple of Khajuraho is
considered as a world heritage.

Akabarnama, Jama Masjid, Taj Mahal, et art and painting 15 the part of Mogul an. |
Charmunar, Golkumbha are the symbol of Deccan art of south, Central India Later on in British
Kingdom also has great impact on Indian art. Super wall painting, natural maintaining, jewelry,
temple art, folk and tribal art etc are the various types of Indian art.

The Indian Art has many aspects to explore the vanious chapter of Indian culture.

Following are some of Indian art forms-
Visual Arts

1, Lalit Kala Akadami (National Academy of Fine Arts established 1954 in New Delhi.
Basically it promotes painting, sculpture, print making and ceramics. It also organizes the
exhibitions on contemporary Indian Arts,

Performing Art

Types of performing art.
1. Music
2. Dancs
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3. Theatre
4. Literature

Institution of Arts -

1., Sahitva Academy

2. Mational School of Drama

3. Lalit Kals Academy

4. Sangit Natak Academy

There is a provision to award and sponsor the various fellowship, scholarship and grants for
promotion of Indian Art. Archeological survey of India (ASI) also plays an important role to
present the Indian art, Department of culture and ministry of tourism maintain conservation and
perseverance of centrally protected monuments and museums, libraries, eic.
Indizn art is most traditional and has the oldest history in the world with highly realistic approach.

Literature and architecture, philosophy are the main components of Indian art. Sacred and

holingss is the main immortal part of Indian art.

Following are some of the feathers of Indian art-

1. Earth, water, fire, air, sky are the main symbols in Indian art

2. Cuisine, trip, rangoli fresco, mosaic, sketch etc are the various medium of Indmn art

3. Oldest, spiritual and uniqueness are different than other culture.

4. Remarkable about food, language, festivals, religion, epic, sculpture, painting,
agriculture, clothing, music, dance etc expose "unity in diversity’.

5. Performing dance, spouts, literature, and hilms along with recreation, education are
inserted as Indian Ar,

6. Heritage of Ayurveda, yoga, culture, folkdances, handerafts and antefacts are
universal things relzted to Indian art,

1. Indian culture is 5000 years old culture having richness of an ancient heritage and
contemporary art.

8. Beliefs, purans, costumes, waditions also reflect in Indian art.

Indian Architecture

The architecture of India is deeply inserted in history, culture, religion, and civilization.
Indign architecture explores the various feathers of the stapges.
In the early niiddle era, Vijayanagar kingdem was well-known in south India. Chankya, Hoyasala,
Pandya and Chola styles provided best, simplest, and attractive  art of India. Quiub Minar, Red
fort, Fatepur Sikyi, Taj Mahal are the achievement of Islamic architecture and Mogul era around
{1526 AD-1857 AD)
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Ellora in Western India, Khajuraho in central India, Konark in South India are remarkabie
achievement in the architecture of India. Indian architecture represents the diversity of Indian

culture,

Following are the some of the [antastic evidence of Indian architecture-

|- Lingraja Temple = 100 A.D.
Mukteshwar Temple

Jagnath Temple- Puni

Sun Temple- Pattadakkal
Parasnath Temple- Konark
Somnathpur Temple

Shore Templs Mahabalipuram
Brihadishwara Temnple- Tanjore
Meenakshi Temple- Madurai
1Er Hampi-Karmnataka

-

Conclusion-

Indian architecture is a symbol of pluralistic and unique approaches. Temples, building,

paintings in this duration has special and unigue attraction in the world. It also explores the culture
and living standard of the region. Difterent types of Indian architecture styles express the space and
time in history. Glaciers of Hindus and Islam's, ancient, cave rock and temple etc are the main
examples of Indian architeciure.

Indian architecture preserves and creates vagiedness, beautifully and blended monumental scripts
architecture style. :
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HEMATOLOGICAL RESPONSES TO ENDOSULFAN TOXICITY IN THE INDIAN
GARDEN LIZARD, CALOTES VERSICOLOR

N. R. Thorat
Department of Zoology VidyaBharati Mahavidyalaya camp,
Amravati.

ABSTRACT
The organochlorine insecticide, endosulfan is widely used in crop field os well as for garden plants to

control insects. The Colotes, common habitant of garden, is unknowingly affected by such insecticides.
Hematological parameters vary in response to different toxicants in different animals. Considering this the present
study wos undertaken to evaluate the effect of endosulfan on some hematological parameters of Indion garden
lirard, Colotes versicolor. Endasulfon (2.5 ul) was introduced orally to it at 24, 48, 72 and 96 hrs. It was observed
. that hemoglobin declined grodually throughout the experimental period than that of control. The lymphocytes
decreased suddenly at early phose of 24 hours and then increased after 48 hrs. in experimental lizards, but could
not increase beyond the lymphocyte count of control throughout the experimental period. Eosinophils, red blood
celis and totol leucocytes decreosed grodually upto 96 hours than that af cantrol after expasure to endosulfan.

KEYWORDS: Hemartologicol indices, Endosulfon, Calotes versicolor,

INTRODUCTION:

# The pesticides developed for human welfare are being considered as the most disastrous factors in
producing harmiul effect m environment and have become the serious sources of pollutant (Rameshwarsing,
2004) The regular utilization of large quantities of these pesticides into environment creates a pesticide pollution
which constitutes the most dangerous health harards on non-target organism. Reptiles have been reported to be
mare sentitive 1o the effects of these pesticides than are birds and mammals (Davidson et al, 2002}). Some
studies established that the reptiles face many impact from human activities (Khan and Law, 2005). Hall (1980)
reviewed weveral studies showing deaths of lizards and other reptiles following use of organochlorine pesticides,
eipecialy DOT, Dieldrnin, Endrin, and Heptachlor and reported widespread mortality in two lizard populations
faliowing applcation of Heptachlor, Alterations in hematological parameters due to water pollutants are well

.HHM‘-HH {Radha et ol 2005, Sah et ol, 2006; Gupta et of, 2007). Reduction in erythrocytes is reported In
lobeo robito expoted to sub lethal concentration of Nuvan and it became anemic (Wedemeyer et ol,, 1984). The
hematology of fingeriings of [ rohta exposed to two sublethal concentrations ie. 10.3 ppm and 2 06 ppm of
Nuvan wai ftuded by Dat and Mukhaerjee (2001), and it wat found that there was reduction in total erythrocytes
count and hemoglobin percentage Total counts of erythrocytes and hemoglobin were decreased and leucocyles

were increased in endosuMan treated group of rats and differential counts of leucocytes showed significant

increase in basophil and monotytes (Das ef af, 2010). Potsible impacts on lards include direct polsoning from

eating {or Bcking) polsoned bait and tecondary poisoning from eating dead, dying or disorientated insects

contaminaled with imiecticdes The impact of pesticides an reptiles exposed to it is by many routes but perhaps

the moil common route i sgricultural practices which effect natural habitatl in several ways. As endosulfan s a
woridwide used synthetic msecticide that hat an important role on management of pests in agriculture, the
present work was undertaien (o determine the efiect of endowMan on the hematological parameters of Colotes
versoior which can be 2 promising procedure for wse in bomonitoring programmes to diagnose pesticide
exposure of wild population:
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Keoping the aliove references In mind, it Is evident tha, despite the pesticlde polsoning Incidents all

aver the world, no sffsctive protective and proventive steps are Implied. The no, of deaths has kept arising.
ciusas for polsaning have been reviewed by sclentists, rool cause for the

to farmers In rural areas for finding the root

Yavatmal tistriet has a population of 2,07,7144, from this population 53% are directly involved with

agriculture. The survey was conducted In different villages of district Yavatmal, The survey |

ncluded villages

from tohisil Ner, Mahagaon, Pusad, Darwha, Arnl and Umarkhed. The villages undertaken our survey are Kali
(Tq. Mahagaon), Shitona (T, Pusad), Sarkinhl (Tg. Mahagaon), Malkinhl {Tq, Mahagaaon), Kapshl (Tg. Ner).
Thee survey was conducted from 25" September 2017 to 15" February 2018, Primary data were

collected by cross

farmers that were engaged In pesticlde application practices and also Inc

sectlonal gulded guestionnalre and observatlons on spot. The survey included 30

to 40
ludes visits to family member of

farmer which were died due 1o pesticide polsoning, The questionnaire consists of clased and open ended
questions, Secondary data were collected by the Shrl Vasantrao Malk Government College and Hospital

Yavatmal.

When palsoning were assessed, the interviewed person was asked If he had fallen ill during the past

manths or years and if he answered yes, then he was asked to specify the systems in details.

OBSERVATION AND RESULT

In our survey Separate questionnaire was asked to the farmers of different villages of Yavatmal
district. As Maharashtra is famous for its traditional crops like Cotton, Tur, Soya bean, most no. of pests are
attacked on these crops which requires pesticides as a pest control. On the basis of answers given and

interactions with the farmers in selected areas, list of pesticides
below Indicates the list of mast used pesticides.

is prepared which are mostly used. The table

_ Chemical grou

Diafenthiuran

profenofos + Cypermethirin.
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used by farmers and thelir chemical groups.
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All the farmers usually use mixture of two to four pesticides In one spray. During the interviews,
majority of the farmers stated that using mixture of pesticides makes the dose even stronger and effective
while some believed that single dose proves less effective. It was also noted down that the person who

sprays pesticide prefers making the formulations on his own

or as told by experienced farmers. Farmers

stated that the doses depend on the amount of attack of pests but usually the whale bottle of pesticides is

used al once. There was no standard method preferred for making formulations.
All the farmers of cotton field usually sprays on cotten once a week in one field. But they undertake

hired spraying work In other farmer's field. Farmers stated that on an average, they spray 8 hours per day. it
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- *ROOT CAUSES OF PEITICIDE POMSOMIRG AMDNG FARKIRS IN NFFEALNT VRLAGES OF ...
The pressure on land in India is constantly mounting due to rapldly Increasing need of providing food

to the ever increasing population. Owing, the limited scope for exploltation of unused land for agriculture,
the solution lles In intensive and extensive cultivation to Increase production and productivity. Pesticldes

may continue to play an essential role to ensure an adequate supply of food to meet the need of human

beings.
Keeping the above references in mind, it Is evident that, despite the pesticlde polsoning Incldents all

over the world, no effective protective and preventhve steps are Implied. The no. of deaths has kept arlsing.
Although many physiological causes for poisoning have been reviewed by sclentists, rool cause for the
poisoning is still not evident. This is our small attempt to search to farmers in rural areas for finding the root

causes of pesticide poisoning.

METHOD AND MATERIALS
Yavatmal district has a population of 2,07,7144, from this population 53% are directly involved with
agriculture. The survey was conducted in different villages of district Yavatmal. The survey included villages
from tehsil Ner, Mahagaon, Pusad, Darwha, Arnl and Umarkhed. The villages undertaken our survey are Kall
(Tq. Mahagaon), Shilona (Tq. Pusad), Sarkinhi (Tg. Mahagaon), Malkinhi {Tq. Mahagaon), Kapshi (Tqg. Ner).
The survey was conducted from 25" September 2017 to 15" February 2018. Primary data were
. collected by cross sectional guided questionnaire and observations on spot. The survey included 30 to 40
farmers that were engaged in pesticide application practices and also includes visits to famlily member of

farmer which were died due to pesticide poisoning. The guestionnaire consists of closed and open ended
guestions. Secondary data were collected by the Shrl Vasantrao Maik Government College and Hospital

Yavatmal.
When poisoning were assessed, the interviewed person was asked if he had fallen ill during the past
months or years and if he answered yes, then he was asked to specify the systems in details.

OBSERVATION AND RESULT
In our survey Separate questionnaire was asked to the farmers of different villages of Yavatmal

district. As Maharashtra is famous for its traditional crops like Cotton, Tur, Soya bean, most no. of pests are
attacked on these crops which requires pesticides as a pest contral. On the basis of answers given and
interactions with the farmers in selected areas, list of pesticides is prepared which are mostly used. The table

below indicates the list of most used pesticides.

T Pesticides - | = 17 (Chemical group L
. PuFF _ Diafenthiuran
. Profexsuper ' . Profenofos+ Cypermeathri
Police Imidacloprid + Fipronil.

Table:- Different pesticides used by farmers and thelr chemical groups.
All the farmers usually use mixture of two to four pesticides In one spray. During the interviews,
majority of the farmers stated that using mixture of pesticides makes the dose even stronger and effective
while some believed that single dose proves less effective. It was also noted down that the person who
sprays pesticide prefers making the formulations on his own or as told by experienced farmers. Farmers
stated that the doses depend on the amount of attack of pests but usually the whole bottle of pesticides is

used at once. There was no standard method preferred for making formulations.
All the farmers of cotton field usually sprays on cotton once a week in one field. But they undertake

hired spraying work in other farmer’s field. Farmers stated that on an average, they spray B hours per day. It
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was observed that the farmers who spray pesticides usually spray whole day Le. in hot and humid
conditions.

' When we asked about time from which they apply pesticides, they responded that all of them spray

pesticide from about 8- years and had polsoning after prolonged use of pesticides. They also stated that the

symptoms of pesticide poisoning didn't arrive early.

It was noted that while applying pesticides, there were lot of difficulties faced by the farmers, amaong
these difficulties common answers were increased height of cotton crop which is the probable cause of
inhalation polsoning, also direction of wind played important role for entering the human route through
nasal track. It was also noted that most of the farmers don’t use any protective equipments while applying
the pesticides in the fields.

According to answers given by the farmers general symptoms observed and their extent is given in
table below

anlr.: {ﬁi

T! ; urrlm uf .qrm wj‘ﬂ'n thu.l: prnnln:t
From the survey it was evident that there are very few farmers who use protective equipments. It
was observed that there is direct relationship between no. of protective equipments used and occurrénce of

symptoms. The graph below shows relationship as no. of symptoms are more when there is less use of
protective equipments.

25
@ IR
No. of Symptoms 15 \\\ ——use of protective dothig
10 use of mask
5 _;%_ = use of glasses

o 3 6 8

MNo. of Protective measures

= =

Fig: Graph showing relation between No. of symptoms and No. of protective equipments used.

It was observed that due to lack of education and awareness, most of the farmers had very little
knowledge about the toxicity and safe handling of pesticide. This was thought to be one of the important
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was observed that the farmers who spray pesticides usually spray whale day lLe. in hot and humid
. conditions.

When we asked about time from which they apply pesticides, they responded that all of them spray

pesticide from about 8-9 years and had poisoning after prolonged use of pesticides. They also stated that the
symptoms of pesticide poisoning didn't arrive early.
b It was noted that while applying pesticides, there were lot of difficulties faced by the farmers, among
these difficulties common answers were increased height of cotton crop which is the probable cause of
inhalation polsoning, also direction of wind played important role for entering the human route through
nasal track. It was alse noted that most of the farmers don't use any protective equipments while applying
the pesticides in the fields.

According to answers given by the farmers general symptoms observed and their extent is given in

table below
S.N_| Symptoms Prevalence (%)
Adaches:y 1A :
2. | Dizziness 70%
. 4. | Difficulty in Breathin £9,4%
N@E T T
6. | Vomiti 55O
8. | Excessive Sweat 84.6%

7L
L

Table 2: Occurrence of symptoms with their prevalence

From the survey it was evident that there are very few farmers who use protective equipments. It
was observed that therea is direct relationship between no. of protective equipments used and occurrence of
symptoms. The graph below shows relationship as no. of symptoms are more when there is less use of
protective equipments.

30
25 \
W 20
No. of Symptoms 15 - —use of protective clothig
10 use of mask
g - = se of glasses
u' T T L] L
a 3 [ B
MNo. of Protective measures

Fig: Graph showing relation between No. of symptoms and No. of protective iqulpnunuu—m.

It was observed that due to lack of education and awareness, most of the farmers had very little
knowledge about the toxicity and safe handling of pesticide. This was thought to be one of the important
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DISSCUSSION
The approach of face to face questionnaire and direct interaction with the affected as well as the

dally sprayers was made to assess the common reasons behind this much extent of pesticide poksoning.
Despite the fact that most of the farmers were aware about the health hazards assoclated with

pesticade spraying, they avoided the use of personal protective equipments, A higher percentage of farmers
said that they received instructions from agriculture shop or neighbor but the dilemma is that there was no
training or workshop regarding the safe practices. With regarding to no. of hours spent for application of
pesticide, the study found that most of the farmers used to spray about 7-8 hours/day according to the
answers provided by them. The finding of this study was quite similar to the study conducted by Jensen et
ol (2011) wha cencluded that symptoms of pesticide poisoning were related ta no. of hours spraying and

ho. of personal protective equipments used.
From this survey it was also reported that Organophosphate was the most impactful pesticide

teading to increasing no. of affected persons. Similar study was conducted by Antonijevic (2007), who
concluded that Organophosphates are deterious to target as well as nan target organisms,

CONCLUSION

From this survey based analysis of the extent of pesticide poisoning amongst pesticide spraying
people in different villages of Yavatmal district, it is evident that most of the reported health effects were
observed due to lack of knowledge about safe handling of pesticides. Although farmers had awareness about
the danger of pesticides, but no protective measure were used by them, which proved to be the main reason

behind inhalation and contact poisoning.
Most of the farmers were uneducated and reading the instruction manual was not possible. Spraying

the pesticides without knowing the proper dose proved to be one of the main reasons for polsoning. The
first priority for reducing the no. of pesticide poisoning cases must be to effectively phase out the most
hazardous pesticides from the market. Proper knowledge and Education amongst pesticide sprayers for the
proper use of pesticides is the need of hour. This can be achieved by awareness among farmers towards
proper use of pesticides by conducting seminars and workshops by the agriculture department of that

particular area.
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ENDOSULFAN AND PARATHION INDUCED EFFECT ON LIVER AND KIDNEY OF GARDEN LIZARD
CALOTES VERSICOLOR IN RESPECT OF METABOLITE: GLUCOSE AND PROTEIN

N. R. Thorat' and 5. V. Gudadhe®
'Department of zoology, Vidya Bharati Mahavidyalaya Amravati (M.5.)
“Ex. Head Department of zoology, Vidya Bharati Mahavidyalaya Amravati{M.s.)

ABSTRACT:
The present study highlights the effect of endosulfan {2.5ul) and parathion (3ul) on kidney and liver

of Colotes versicolor, A moderate decrease in kidney protein was found In Calotes versicolor treated with
endasulfon end parathion. A significant decrease were noted in liver protein in endosulfan treated Calotes for
24 and 48 hours but statistically non significant changes were found In rest of the exposure periods under the
treatment of both pesticides. A significant decrease were noted in liver glucose except 24 & 48 hours whereas

non significant decrease was noted in kidney glucose.

KEYWORDS — induced effect, endosulfan and parathion, Colotes versicolor.

INTRODUCTION
Pesticide and related chemical destroy the delicate balance between species that characterizes a

functioning ecosystem. Fish, bird and wildlife that live in direct contact with environment subject to
pesticide exposure are sentinel species (Kegley et al,, 1999) A number of wildlife species can be affected by
pesticides used in a agricultural field because of their effect on physiological functions of all kind of animals.
Due to human activities and involvement in an effort to increase agricultural product and the use of
indiscriminate pesticides, approximately 25% of reptiles and 20% of amphibians are listed as threatened
(Hilton-taylor, 2000).0rganophosphate and Carbamate are widely used and have a variety of lethal and
sublethal effect on non target wild life (Parson et al, 2000). A lot of wark has been done on the effect of
pesticides on amphibians and reptiles by Antony and Ramalingham (1990); Balasundaram and Selvarajan
(1990); Alvarz et of.,(1995); Pauli and Money (2002). There has been great deal on interest in reptiles and
reported by Khan et al, (2003) about the reduction of
cholinesterase activity and protein content in Calotes versicolor due to pesticides. In present study the effect
of endosulfan and parathion on glucose and protein content of liver and kidney of Calotes versicolor is

observed.
MATERIAL AND METHODS

Local Calotes were collected from the field irrespective of sex.
/_ \". They were kept in a aquarium for seven days before the experiment.
cl During captivity food and water were provided in the aguarium. Two
€ & Broups of six experimental animals were exposed to the predetermined
@) \"s'—n dose of (LCSO for 96 Hrs.) endosulfan (2.5pl) and parathion (3pl)
£ separately was introduced orally to the Calotes (single pesticide per &
™ " animals).A batch of unexposed lizard were also maintained in same
Ci laboratory condition. After 24, 48, 72 and 96 hours animals were

\ /
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sfificed and glucose and pratein content was estimatod from liver ang Kitney of these animals

Tabla No, 1.

fan [2.5u) ang parathlon (3ul) on kidney and Jive, protein
m/dl) love| of Calotes versicojor

Experimental
Parathlon
1.540,085%% |

24 Hrs, _I-31.7) {-39.00)
2.6+0.195%+ 2.7+0,141

[-3157) (-28.94)
2.140.219%+ 2.0+0,167**

4.240.173 (-50) (-52.3)
2.140.118% 1.B+0.ppo*s

sl (-43.24) {-51.35)
3.340.757N5 2.6+1.007 N5

[-10.87) (-3.18)
1.740.178%+ 1.5+0.089%+

{-55.26) {-60.52)
3.4+0,118 NS Z.8+0.963 N5

{-10.52) {-26.3)
1.1040,145%+ L240.07 7%

(-71.79) (-69.23)

Table No:-2
Effect of sub lethal concentration of endosulfan (2.5u1) and parathion (3ul) on kidney and liver Glucose

(Bm/dl) level of Calotes versicolor.

Exposure perigds Tissue Control

Experimental

Endosulfan Parathlon

125.6+1.368 121.5 + 4,037+ 123,542 58*
(-3.26) {-1.67)

Kidney ] 116,541,378 114.342, 277 113,132 937
(-1.89) (-2.981)

48 Hrs, Liver ! 124.344.71 119.341,81%* 122,642,584+
’ (-4.02) {-1.36)

&5 Iﬂrdmr,r I 116,341,033 115.5:0.84" 112.8:2.00™
(-0.68) {-3.00)

72 Hrs. Liver I 125,345,988 117.8+4.490* 122.042.607*
(-5.98) {-3.18)

J Kidney J 116.041.095 113.8+1.160% 112.3+2,339¢
{-1.89) {-3.18)

96 Hrs, Liver { 125.5+6.12 116.344.63 ** 121.842,92%%
(-7.33) (-26.3)

Jﬂdney ’ 116+0.984 113.6+2.066* 113.142,92%%
(-2.06) | (-2.5)

4€5 are mean + 5D of sy observations
Non Significant,
&5 are significant at *P<0.05, **Pe0.01
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Esuaj:;?:i?::fﬂ:‘nl endosulfan and parathion kidney protein wat fepard T cetre e w;i:-:rr_n-:;

/ Liver protein was found to decrease moderately in 24 and A8 hours of e-rll'ﬂ:'*'i!’* T;”-'i’; ;‘rfﬂm:
significant decrease were noled in protein content due to the same Lrestren w:r;;: - h: f;.rt;.
lucose was found to decrease significantly in maost of the exposure pernods tmmﬂf e ;ff -_ﬂ:
there was non significant decrease noted in kidney glucose under the :_matmrn ek r.-e:f 5'_-"_;:#. .,-
result of present Investigation indicate that the influence of both pesticides on the feet and . ?I '
Calotes versicolor reduce the level of protein. Similar results were also observed by ¥han of o, (2002) =
kidney and liver protein of Colotes versicolor and frog Rang tigring du# 1c-_th-: T rﬁ-ﬁ;ﬂ"::;
khan, (2005) noted inhibition in the activity of cholinesterase in liver and kidney of Colotes versc -';_{-E t_
the treatment of cypermethrine and Malathion. Deli and Kiss, (1928) cbserved a muse :u-w:nz - caiod

Chicken embryo when treated with parathion and methyl parathign. They w;g.f_-m:d that m; m.__ur
damaging effect of organophosphate insecticide may be related to the decrease of tissue u:-'r“el?' :-3_5-1;1 =
eytoskeletal protein, Age dependant toxic effect of endosulfan was observed by Viran and ""f_'-'* ﬂm_:r_ ..-"
different age groups of rat. They observed a maximum depletion of l't-rer glycogen ?""5 ""'“-f";-"':ﬁ L "-:-:.g
.ﬂ[ brain cholinesterase activity in 365 days old animal. Kaur and Dhanju (2005) studied taxic &7 ":r g
oraganophosphate; Monoeritophus, Dimethote and methyl parathicn on the ovanes of albing rat, TOey
noted significant decrease in the concentration of cytoplasmic as well s membrane bousd proten
lesterol. )
e Tilak et al, (1999) suggested that the decrease in protein content in the kidney snd Bwer of fizh,
Labeo rohita due to the interference of pesticides in protein metabolism and mn_.fﬂ to th'—’" when he
fish exposed to pesticides stress the tissue were actively involved in dea_minaunn leading 10 nm'::
depletion. A significant decrease in kidney carbohydrate was noted by Kuman and ¥umar [1957) " the nst
Chonno punctatus and they augmented that this decreased kidney glucose may be due o increassd
glycogenolysis under the pollutant stress. Decreased liver glucose of enﬁuﬂilhn trezted Heteropneusies
fossilis was observed by Shrivastava and Singh (1997) and according to them this decrease was probably :!-ue
to acceleration of TCA cycle, along with elevated glycogenolysis and gluconeogenesis to meet the e::;&mre
energy demand during pesticide stress condition. Shrivastsva and Singh (1997) also observed consistant
depletion in the amount of glucose in liver of Heteropneustes fossilis under the trestment of endﬂml‘a-l_
Sharma (1999) noted a reduced protein level in the liver of fish Clorius botrocus when trested with pesticds
Carbaryl. Dhapate et al, (2006) noted a reduction in Kidney and muscle protein of the fish Clorius botrochus
due to the treatment of endosulfan. Rajyashree (1996) also observed decline in protein level in [rver during
Carbamide exposure to Labeo rohita and augmented that this decrease due to the physiological adaptability

. of fish to compensate to pesticide stress.

in the present investigation the exposure of Colotes to endosulfan and parathion toxicity resultad

into moderate decrease in kidney and liver protein which is similar to the findings of other investigators Cited
above, Thus we can argue that the exposure of toxicity of both pesticides brings hepatoceliular damages and
inhibition of protein synthesis in liver, which finally resulted into decreased in liver protein level, Secondly
this reduced protein content of liver may be attributed to stress mediated mobilization of this compound to
fulfill the increased demand for energy to cope with the detrimental condition imposed by the pesticides.
Because to overcome the stress, animal required high amount of energy and this energy demand might have
led to the stimulation of protein catabolism which finally resulted in to decline in liver protein level. The
resulted decrease in protein content of kidney may be due to increased proteolytic enzymes activity for the
breakdown of tissue protein into amino acid in this condition of endosulfan and parathion stress.

Glucose is the major fuel of most organisms and it can be mobilized from glycogen in the time of
demand to meet day to day energy requirement. Thus we can conclude that the resulted significant
decrease in kidney glucose may be due to its high utilization to meet the energy demand during stress of
both pesticides endosulfan and parathion, Decreased liver glucose may be due to elevated glycogenolysis
and gluconeogenesis to meet the excessive demand of energy to compensate the stress of both pesticides.
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AESULT AND DISCUSSION
Under the effect of endosulfan and parathion kidney protein was found to decrease moderately.
Liver protein was found to decrease moderately In 24 and 48 hours of exposure periods but later no
significant decrease were noted in protein content due to the same treatment for 72 and 96 hrs. Liver
Ylucose was found to decrease significantly in most of the exposure periods except 24 E 4B hrs. Whereas
there was non significant decrease noted in kidney glucose under the treatment of both pesticides. The
result of present investigation indicate that the Influence of both pesticides on the liver and kidney of
Colates versicolor reduce the level of protein, Similar results were also observed by Khan et al., (2002) in
kidney and liver protein of Calotes versicolor and frog Rana tigrina due to the treatment of cypermethrine.
Khan, |2005) noted inhibition in the activity of chelinesterase in liver and kidney of Colotes versicolor due 1o
the treatment of cypermethrine and Malathion. Deli and Kiss, (1988) observed a muscle damaging effect in
Chicken embryo when treated with parathion and methyl parathion. They suggested that this muscle
damaging effect of organophosphate insecticide may be related to the decrease of tissue content of certain
cytoskeletal protein, Age dependant toxic effect of endosulfan was observed by Kiran and Verma (1988) in
different age groups of rat. They observed a maximum depletion of liver giycogen and maximum inhibition
.oi brain cholinesterase activity in 365 days old animal, Kaur and Dhanju (2005) studied toxic effect of three
oraganophosphate; Monocritophus, Dimethote and methyl parathion on the ovaries of albino rat, they
noted significant decrease in the concentration of cytoplasmic as well as membrane bound protein
cholesterol.

Tilak et al, (1999) suggested that the decrease in protein content in the kidney and liver of fish,
Lobeo rohita due to the interference of pesticides in protein metabolism and according to them when the
fish exposed to pesticides stress the tissue were actively invoived in deamination leading to protein
depletion. A significant decrease in kidney carbohydrate was noted by Kumari and Kumar (1997) in the fish
Channo punctatus and they augmented that this decreased kidney glucose may be due to increased
glycogenalysis under the pollutant stress. Decreased liver glucose of endosulfan treated Heteropneustes
fossilis was observed by Shrivastava and Singh (1997) and according to them this decrease was probably due
to acceleration of TCA cycle, along with elevated glycogenolysis and gluconeogenesis to meet the excessive
energy demand during pesticide stress condition. Shrivastsva and Singh (1997) also observed consistent
depletion in the amount of glucose in liver of Heteropneustes fossilis under the treatment of endosulfan,
sharma (1999) noted a reduced protein level in the liver of fish Clarius batracus when treated with posticide
Carbaryl. Dhapate et al, (2006) noted a reduction in kidney and muscle protein of the fish Clarius batrachus
due to the treatment of endosulfan. Rajyashree [1996) also observed decline In protein level in liver during

. Carbamide exposure to Labeo rohita and augmented that this decrease due to the physiological adaptability
of fish to compensate (o pesticide stress.

In the present investigation the exposure of Calotes to endosulfan and parathion toxicity resulted
into moderate decrease in kidney and liver protein which is similar to the findings of other investigators cited
above. Thus we can argue that the exposure of toxicity of both pesticides brings hepatocellular damages and
inhibition of protein synthesis in liver, which finally resulted into decreased in liver protein level, Secondly
this reduced protein content of liver may be attributed to stress mediated mobilization of this compound to
fulfill the increased demand for energy to cope with the detrimental condition imposed by the pesticides.
Because to overcome the stress, animal required high amount of energy and this energy demand might have
led to the stimulation of protein catabolism which finally resulted In to decline in liver protein level. The
resulted decrease in protein content of kidney may be due to increased protealytic enzymes activity for the
breakdown of tissue protein into amino acid in this condition of endosulfan and parathion stress.

Glucose is the major fuel of most organisms and it can be mobilized from glycogen in the time of
demand to meet day to day energy requirement. Thus we can conclude that the resulted significant
decrease in kidney glucose may be due to Its high utilization to meet the energy demand during stress of
both pesticides endosulfan and parathion. Decreased liver glucose may be due 1o elevated glycogenolysis
and gluconeogenesis to maet the excessive demand of energy to compensate the stress of both pesticides.
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“ROOT CAUSES OF PESTICIDE POISONING AMONG FARMERS
IN DIFFERENT VILLAGES OF YAVATMAL REGION"

M. R. Thorat , Amjad Hussalnand Abhishek 5. Kadam
Department of Zoology Vidya Bharatl Mahavidyalaya camp,

Amravatl.

ABSTRACT
Indla s currently the largest manufacturer of pesticides and the second largest producers of

agrochemicals in Asio, out of 145 pesticides registered in Indig, 85 are of technicol grode and are locally

produced. Multiple coses of pesticide poisoning were reported in Indio causing Deaths maostly among

farmers. This cross sectional study was conducted among the farmers of different villages in Yavatmal district
during the period of 25™ September 2017 to 15" February 2018 to know the root couse of pesticide
poisoning. From this survey based analysis it was evident that most of the reported health effects were
observed due to lack of knowledge about safé handling of pesticides. Although farmers had awareness about
the danger of pesticides, but no protective measure were used by them, which proved to be the main reason

behind inhalation and contact poisoning.

KEYWORDS: Pesticides, Poisoning, Knowledge, Survey, Yavatmal.

INTRODUCTION
Many farmers in India have an impression and belief that if pesticides are used in excess, pests can

be controlled quickly to get more protection from pests and high yields: In India, the sale, dosages and uses
of many of these pesticides is not very well regulated. According to official estimates, Pesticide poisoning is
directly responsible for the death of at least 10,000 people every year and these deaths are mostly of poor
. people, who are not reported or are under- reported (Gupta, 2004). Pesticides are the chemicals that are
designed to kill member of one species Le. insect’s pests, but it is often found that members of different
species are also affected including humans. Pesticides come under the category of economic poisons, a
general term to describe chemical agents the use of which is acknowledged to confer benefits that outweigh

the harmful consequences that may be associated with their use (Aiyar, 2003).
The world health organization stated that there are 3 million cases of pesticide poisoning each year

and up to 2, 20,000 deaths, primarily in developing countries (W.H.O. 2016). Gupta (2017) analyzed the
pesticides exposure scenario in India and concluded increasing cases of pesticide exposure were found.
Jeyaratnam et al., (1987) investigated the extent of acute pesticide poisoning amongst agricultural
communities in Indonesia, Malaysia, 5ri Lanka and Thailand and confirmed that the existence of the problem
was due to the inadequate knowledge of safe practices in the use of pesticides and the lack of personal

protective equipments use by farmers in hot and humid conditions.
India is currently the largest manufacturer of pesticides and the second largest producers of

agrochemicals in Asia, out of 145 pesticides registered in India, 85 are of technical grade and are locally
produced from which, Insecticides (73%) dominate the market.
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.~ MATERIALS AND METHODS
’ Cafates were collected from the nearest agricultural field without regard of sex. They were kept In cages, 2
’ acclimatized for two weeks in laboratory conditions before the experiment and fed with insects during and before
Py the experiment. The Endosulfan (2.5ul) was Introduced orally to the Calafes, A batch of untreated lizard was ako
. kept for comparison as control without administration of endosulfan. At 24, 48, 72, and 96 hrs. the blood was
drawn from both control and experimental groups from the orbital sinus with the help of glass capillary tube for

analysis of eosinophils, lymphocytes, monocytes, neutrophils, REC and hemoglobin percentage. ®

RESLILTS
Alterations in hematologleal parameters of Calotes versicolor after exposure to Endosulfan

'H'ale:‘. re mean + 50 of s nhservaﬁnn N5- H-:rt 5Ignrli»-:anl Values are 5i|;nlﬁ|:arlt at 'P-:UJJE sl 'P-:llm
Values in parenthesis expresses percentage difference.

' DISCUSSION
The toxicity of endosulfan varies depending upon the route of administration, vehicle, species and sex of

animal. [Dikshith er ol, 1988). The experiments conducted on sexually matured male rats to determine the effect
of endosulfan on the hematological and haemochemical parameters of albino rats fed with 5 mg/kg body weight
endosulfan in mixed food stuff for 42 days revealed decreased total counts of erythrocytes and hemoglobin,
whereas leucocytes were increased in treated group (Das et al, 2010). In our experiment significant decrease
was found in hemoglobin percent in Calotes in all the exposure periods treated with endosulfan, The percent
changes in hemoglobin over the control were 29.8, 32.8, 42.6 and 76%. The decrease in hemoglobin percent may
be due to the disruptive action of the pesticide on the erythropoetic tissue, Solanke and Singh (2000) also
reported declination in hemoglobin percent in Rat, Rottus rattus when exposed to thidon 53EC and postulated
that this decrease may be due to haemalysis, hemorrhage and reduced erythropoiesis resulted due to the stress
of endosulfan. In our investigation a reduction in R.B.Cs. number was observed but statistically it was
nonsignificant. Compared to control, decrease was noted in R.B.Cs. count at 48, 72 and 96 hrs., but a slight
increase was observed at 24 hrs. Thus it can be concluded that the decreased hemoglobin percent may be due to
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iy MATER|ALS AND METHODS
7’ Colates were collected from the nearest agricultural fleld without regard of sex. They were kept in cages,
) acclimatized for two weeks in laboratory conditlons before the experiment and fed with insects during and before
the experiment. The Endosulfan {2.5ul) was introduced orally to the Colotes. A batch of untreated lizard was akso
kept for comparison as control without administration of endosulfan. At 24, 48, 72, and 96 hrs. the blood was
drawn from both control and experimental groups from the orbital sinus with the help of glass capillary tube for

analysis of ecsinophils, kmphooytes, monooytes, neutrophils, RBC and hamoglobin percentage.

RESLLTS
Alterations in hematological parameters of Colotes versicolor after exposure to Endosulfan

Hnlu.m are mean s S-D nl L amrmalm Hﬁ. Mol S.nt'liu nt wlun: are iinilint al *P<0.05, . P<0.01
Values in parenthein expreties percentage ditference.

DISCUSSION
The towcity of endosulfan varie: depending upon the route of administration, vehicle, species and sex of

ankmal [Diahih er of, 1988) The esperiments conducted on sexually matured male rats (o determine the effect
of endotutan on the hematological and hasmochemical parameters of albino rats fed with 5 mg/kg body weight
endotulfan In mised food ttufl for 47 days revealed decreased total counts of erythrocytes and hemoglobin,
whereat lbucooytes were increased in treated group (Das of of, 2010} In our experiment significam decrease
wai found in hemaglobin percent in Colotes in all the exposure periods treated with endosulian, The percent
changes in hemogiobin over the control were 19 8, 32.8, 42.6 and 76% The decrease in hemoglobin percent may
be due 1o the daruptive action of the pesticide on the erythropoetic tissue. Solanke and Singh (2000) ako
reported dechnation in hemaoglobin percent in Rat, Aottus reffus when exposed 1o thidon 53EC and postulated
that this secreate may be due to haemolysn, hemorthage and reduced erythropoiesis resulted due 10 the stress
of endosuMan I our Investigation a reduction in RBCs number was observed but statistically # was
nonsignificant. Compared 1o control decrease wat noted in RLB Co count at 48, 72 and 96 hry, but a shght
increate was observed 3t 74 hrp Thus it can be concluded that the decreased hemogiobin percent may be due to
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the reduced number of R.B.Cs. Sayim et ol, [2005), also reported decrease in mean corpuscle wolume,
hemoglobin, RBCs count and mean corpuscular hemoglobin, whereas no statistically significant increase in WBCs
count, but significant increase in number of ymphocytes and monocytes In hematological analysis of rats when
prally administered with synthetic pyrethroid insecticide, cypermethrine (150 and 300 mg/kg for 28 consecutive
days). This decrease in R.B.Cs. count was suggested due to disrupted erythropoiesis due to pesticidal stress. Johal
and Garwal (2004) studied toxicity of Carbaryl on Chonna punctatus and recorded a general decrease In R.B.Cs
count suggesting metabolic stress. Thus it may concluded that decrease in R.B.Cs due to disrupted erythropoiesis
caused by stress of Endosulfan and slight increase in Initlal exposure pericds may be justified for increased
demand of energy during the experimental period.
Statistically no significant changes were noted in total leukocytes count in all the exposure periods but
slight decrease in all the exposure periods may be due to the leucocytopenia exerted by endosulfan stress. A
significant decrease was noted in neutrophil percent of treated Calotes in our study. Dikshith et al,, (1982) noted a
reduction in neutrophil percent after repeated oral administration of Quinalphos to male goat. Similar result was
also recorded by Rajini et al,, (1987) in Albino rat after the treatment of Primiphos which causes an adverse effect
on normal functioning of the bone marrow or changes in the varied factors responsible for normal leucocyte
balance. Thus, it can be concluded that the endosulfan interfere in the normal physiology of neutrophils. Mandal
and Lahirl (1985) noted a significant decrease in lymphocyte number in blue rock pigeon after the treatment of

Sumithion.
In our studies, also a significant decrease was noted in Lymphocyte percent in Colotes. Lymphocyte

percent was decreased sharply at early period of 24 hours and later increased steadily in endesulfan administered

lizards but could not increase than that of control group. Thus the resulted lymphocyte count may be justified due

to immunosupression caused by endosulfan toxicity. The assessment of the acute toxicity (96-h LC50 median
value of 2.6 pgl.) and physiclogical parameters after exposure to 0; 0.25; 1; 2; 3; 4 and 16 pgl. endosulfan for 56 h
under semi-static conditions in a freshwater perciform fish, Cichlasomo dimerus ' was done by Da Cufia et al,
{2011) and found decrease in erythrocyte mean corpuscular volume and mean corpuscular hemoglobin
concentration In exposed fish suggesting a state of anemia. Rehaman (2006) observed decrease in lymphocyte
count in Endosulfan treated fish Cyprinus carpio where the red blood cell population was observed to be declined

by 20% at 120 hr. and by 45.2% at 240 hr. of endosulfan exposure. The hemoglobin levels were also depressed by
32.2 % at 120 hr. and 64.3 % at 240 hr exposure. The decrease of 24.6 % of counts of small lymphocytes was

noted at120 hr. which further declined 52.6%, at 240 hr. The counts of large lymphocytes were found to be
lowered in endosulfan-affected fish by 19.5 at 120 hr, and 65.9% at 240 hr. Suppression of the basophil numbers
was observed at 120 hr and by 37.9% at 240 hr of endosulfan treatment. Attenuation of neutraphils was 9.4%;
not significant at 120 hr. and 12.5% at 240 hr. of the pesticide exposure. The eosinophils were diminished by
30.4% at 240 hr. The thrombocyte was the only blood parameter studied showing elevated counts (9.5%) a 120

hr. The monocytes were depressed by 11.7% at 120hr and by 29.5% at 240 hr in endosulfan-exposed fish.
In our findings a moderate decrease was noted in eosinophil percent in Calotes and notable changes

were recorded in monocyte count after the treatment of endosulfan in all the exposure period. Dikshith, et al,

{1982) observed a decreased monocyte count after oral treatment of Quinalphos to male goat. Nath and Banarjee
(1999) also recorded a low count of monocyte in Heteropneustes fossilis due to toxicity of Rogor. Omoyakhl et al,

{2008) observed a progressive decrease in monocyte percent in growing rabbit due to the treatment of Acetellic
dust. Mandal and Lahiri (1985) also observed a gradual decrease monocyte percent in plgeon Columbia livia
exposed to Sumithion. According to them this decreased eosinophilic count may be due to splenic
immunasupression caused by pesticidal stress. The above findings support our investigation and can be concluded
that Endosulfan exert stress on eosinophils and moncytes count via suppressed leucocytes.
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Da Cuna, R, H., Varquez, G. R., Piol, M. N., Guerrero, N. V., Maggese, M. C., & Nostro, F. L. L. (2011). Assessment of

the acute toxicity of the organochlorine pesticide endosulfan in Cichlasoma dimerus (Teleostei,
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the reduced number of A.B.Cs. Sayim ef ol, (2005), also reporied decrease in mean corpuscle volume,

hemoglobin, RBCs count and mean corpuscular hemoglobin, whereas no statistically significant increase in WBCs

count, but significant increase In number of lymphocytes and monocytes in hematological analysis of rats when
orally administered with synthetic pyrethrold Insecticide, eypermethrine (150 and 300 mg/kg for 28 consecutive
days). This decrease In R.B.Cs. counl was suggested due 1o disrupted erythropolesis due to pesticidal stress, Johal
and Garwal (2004) studied toxicity of Carbaryl on Chonna punctotus and recorded a general decrease in R.B.Cs
count suggesting metabolic stress. Thus it may concluded that decrease In R.B.Cs due to disrupted erythropolesis
caused by stress of Endosulfan and slight Increase In initial exposure periods may be justified for increased
demand of energy during the experimental period.

Statistically no significant changes were noted In total leukocytes count in all the exposure periods but

slight decrease in all the exposure periods may be due to the leucocytopenia exerted by endosulfan stress. A
significant decrease was noted in neutrophil parcent of treated Colotes In our study. Dikshith et al, {1982) noted a
reduction in neutrophil percent after repeated oral administration of Quinalphos to male goat. Similar result was
ako recorded by Rajini et al., (1987) in Albino rat after the treatment of Primiphos which causes an adverse effect
on normal functioning of the bone marrow or changes In the varied factors responsible for normal leucocyte
balance, Thus, it can be concluded that the endosulfan interfere in the normal physiclogy of neutrophils. Mandal
and Lahiri (1985) noted a significant decrease in lymphocyte number in blue rock plgeon after the treatment of
Sumithion.

In eur studies, also a significant decrease was noted In Lymphocyte percent in Colotes. Lymphocyte

percent was decreased sharply at early period of 24 hours and later increased steadily in endosulfan administered
lizards but could not increase than that of control group. Thus the resulted lymphocyte count may be justified due
to immunosupression caused by endosulfan toxicity. The assessment of the acute toxicity (96-h LGS0 median
value of 2.6 pgl) and physiological parameters after exposure to 0; 0.25; 1; 2; 3; 4 and 16 pgl. endosulfan for 96 h
under semi-static conditions in a freshwater perciform fish, Cichlasomo dimerus ' was done by Da Cufia et al,
(2011) and found decrease in erythrocyte mean corpuscular volume and mean corpuscular hemoglobin
concentration in exposed fish suggesting a state of anemla, Rehaman (2006) observed decrease in lymphocyte
count in Endosulfan treated fish Cyprinus carpio where the red blood cell population was observed to be declined
by 20% at 120 hr. and by 45.2% at 240 hr. of endosulfan exposure. The hemoglobin levels were also depressed by
37.7 % at 120 hr. and 64.3 % at 240 hr exposure. The decrease of 24.6 % of counts of small lymphocytes was
noted at120 hr. which further declined 52.6%, at 240 hr. The counts of large lymphocytes were found to be
lowered in endosulfan-affected fish by 19.5 at 120 hr, and 65,95 at 240 hr. Suppression of the basophil numbers
was observed at 120 hr and by 37.9% at 240 hr of endosulfan treatment. Attenuation of neutrophils was 9.4%;
not significant at 120 hr. and 12.5% at 240 hr. of the pesticide exposure. The eosinophils were diminished by
30.4% at 240 hr. The thrombocyte was the only blood parameter studied showing elevated counts (9.5%) a 120
hr. The monocytes were depressed by 11.7% at 120hr and by 29.5% at 240 hr in endosulfan-exposed fish.

In our findings & moderate decrease was noted In eosinophil percent in Calotes and notable changes
were recorded in monocyte count after the treatment of endosulfan in all the exposure period. Dikshith, et al,
{1982) observed a decreased monocyte count after oral treatment of Quinalphos to male goat. Nath and Banarjee
(1999) also recorded a low count of monocyte in Heteropneustes fossilis due to toxicity of Rogor, Omoyakhi et al,
{2008) observed a progressive decrease in monocyte percent in growing rabbit due to the treatment of Acetellic
dust, Mandal and Lahiri (1985) also observed a gradual decrease monocyte percent in pigeon Columbio livie
exposed to Sumithion. According to them this decreased eosinophilic count may be due to splenic
immunasupression caused by pesticidal stress. The above findings support our investigation and can be concluded

that Endosulfan exert stress on eosinophils and moncytes count via suppressed leucocytes.
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Abstract

The inhibition of abnormal amyloid f (Ap) aggregation has been regarded as a good target to control Alzheimer’s disease.
The present study adopted 2D-QSAR, HQSAR and 3D QSAR (CoMFA & CoMSIA) modeling approaches to identify the
structural and physicochemical requirements for the potential Ap aggregation inhibition. A structure-based molecular docking
technique is utilized to approve the features that are obtained from the ligand-based techniques on 30 curcumin derivatives.
The combined outputs were then used to screen the modified 10 compounds. The 2D QSAR model on curcumin deriva-
tives gave statistical values R*=0.9086 and SEE =0.1837. The model was further confirmed by Y-randomization test and
Applicability domain analysis by the standardization approach. The HQSAR study (Q*=0.615, R}, =0.931, R} ,;=0.956)
illustrated the important molecular fingerprints for inhibition. Contour maps of 3D QSAR models, COMFA (Q*=0.687,
R}, =0.787, R} 4=0.731) and CoMSIA (Q*=0.743, R}, =0.972, R} .4=0.713), depict that the models are robust and
provide explanation of the important features, like steric, electrostatic and hydrogen bond acceptor, which play important
role for interaction with the receptor site cavity. The molecular docking study of the curcumin derivatives elucidates the
important interactions between the amino acid residues at the catalytic site of the receptor and the ligands, indicating the
structural requirements of the inhibitors. The ligand-receptor interactions of top hits were analyzed to explore the pharma-
cophore features of A aggregation inhibition. The A aggregation inhibitory activities of novel chemical entities were then
obtained through inverse QSAR. The newly designed molecules were further screened through machine learning, prediction
of toxicity and nature of metabolism to get the proposed six lead compounds.

Keywords Alzheimer’s disease - Curcuma longa - 2D-QSAR - 3D-QSAR - Molecular docking

Introduction aggregated amyloid-f (AB) peptides in the brain is widely

considered to be critically concerned in the progression of

Alzheimer’s disease (AD), a devastating neurodegenerative
disease, remains epidemic for public health in the twenty-
first century (Alzheimer’s Association 2017). AD is charac-
terized by the disintegration of the nervous system, which
results in episodic memory problems leading to abnormal
behavior and is the leading cause of dementia (Citron 2010).
The presence of the extracellular deposits of misfolded and
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AD (Hardy and Selkoe 2002; Jack et al. 2010). The sequen-
tial enzymatic actions of 3-secretase and y-secretase result in
the proteolytic cleavage of amyloid precursor protein (APP)
(Selkoe 1997). The formation of Af is a two-step process
which involves the cleavage of APP by BACEI to form a
B-secretase derived C-terminal fragment of APP, followed
by an action of y-secretase to generate Af isoforms ranging
from 37 to 42 amino acid residues. A, is the most abundant
isoform, whereas the AP, which is mainly associated with
AD pathogenesis, is aggregated Ap,, (Selkoe 1994; Golde
et al. 2000). Thus in AD, AP monomers form undesirable Ap
aggregates of long insoluble fibrils. They aggregate in the
extracellular deposits known as senile plaques. These abnor-
mal changes in Ap induce abnormal hyperphosphorylation
of tau and tangle formation as well as neuronal loss, bringing
about cognitive impairment (Haass and Selkoe 2007). The
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inhibition of abnormal A aggregation is considered as one
of the most important etiological agents and is an attractive
therapeutic target to control AD (Xiao et al. 2015).

Curcumin is a bioactive phenolic compound present in
the rhizome of Curcuma longa L. (Zingiberaceae). Cur-
cumin exhibits various biological and pharmacological
activities like anti-inflammatory (Jin et al. 2014), antioxidant
(Nishikawa et al. 2013), antimicrobial (Dubey et al. 2008),
anti-fungal (Nguyen et al. 2014), and antibacterial activities
(Negi et al. 1999). Moreover, various in vivo and in vitro
experiments reveal the effects of curcumin on treating or
preventing AD pathology (Caesar et al. 2012; Garcia-Alloza
et al. 2007; Hamaguchi et al. 2009; Ma et al. 2013). One of
the most significant features of curcumin is that it directly
inhibits the formation and extension of fibrillar Ap aggre-
gates and also destabilizes preformed fibrillar AP aggre-
gates (Ono et al. 2004). It was reported that chronic dietary
curcumin lowered A deposition in Alzheimer Transgenic
Mouse (Lim et al. 2001). Some researchers have reported
that AD model mice treated with curcumin displayed a
reduction in Af accumulation in the brain (Begum et al.
2008; Yang et al. 2005a, b). The unique benefit of the cur-
cumin is that it is nontoxic to human even with high dosage
(Sharma et al. 2001).

Nowadays, the in vitro assessment of AP aggregation
inhibitors is still a time consuming and labor intensive task.
So we are interested in identifying potential novel leads as
A aggregation inhibitors using techniques based on Com-
puter Aided Drug Design (CADD). (Kapetanovic 2008).
Molecular modeling in combination with Quantitative
Structure—Activity Relationship (QSAR) is used to test the
activity of a ligand and the type of interaction into the active
site of the protein (Elfiky and Elshemey 2016; Saleh 2015;
Aswathy et al. 2017).

The ligand-based molecular modeling techniques used
are Pharmacophore mapping and QSAR analysis. The
pharmacophore model gives information regarding hydro-
phobic properties, hydrogen binding properties (acceptor
or donor) and aromatic functionality of the compounds in
the dataset. The 3D-QSAR studies, which include CoOMFA
(Cramer et al. 1988) and CoMSIA (Klebe et al. 1994),
cover an entire force field around a molecule instead of
only spotlighting the pharmacophoric information (Cru-
ciani and Watson 1994). Various properties like elec-
trostatic, steric, hydrophobic and hydrogen-bond donor/
acceptor factors were considered in 3D-QSAR for the
force field calculations which give the best results when
target-recognizing ligands share a unique structural scaf-
fold (Ballante and Ragno 2012; Shibi et al. 2015; Jisha
et al. 2017). Molecular docking studies have been exten-
sively employed to identify the exact conformation of
ligands in the precise location of the binding cavity of a
protein receptor molecule (Lengauer and Rarey 1996). It
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also predicts the affinity between the ligand and the active
site residues of the protein receptor. Therefore, these can
be useful to find out the best lead molecule and their fur-
ther modification by rational drug design approach. On
this ground, we chose 30 curcumin derivatives with A
aggregation inhibition values reported by Yanagisawa
et al. (2015) for the present study.

Materials and methods
Dataset preparation

A desirable set comprising 30 structurally diverse com-
pounds which inhibit abnormal AP aggregation has been
considered for the study. In this study, the ICy, values of
these compounds were converted to pICs, (—log ICs).
The structures of the compounds along with their pICs,
values are specified in Table 1. The compounds were
divided into 80% training and 20% test sets. While divid-
ing datasets, a wide range of activity data was confirmed
in training as well as test sets. The inhibitory activities on
AP aggregation (pICs,) have been used as the dependent
variables for doing QSAR studies.

Calculation of descriptors

Using powerMV software, about 179 descriptors, which
include Pharmacophore fingerprints, weighted burden
number and eight drug-like properties were computed
for the development of 2D-QSAR analysis. Using PAdel-
Descriptor, about 15,345 descriptors were also calculated
(Yap 2011). In addition, by employing the QuaSAR mod-
ule of Molecular Operating Environment (MOE), a total
of 365 descriptors belonging to three classes: 2D descrip-
tors, which use the atoms and connection information of
the molecules, external 3D (x3D), which uses 3D coordi-
nate information with an absolute frame of reference and
internal 3D (i3D), which uses 3D coordinate information
about each molecule, were calculated. Thus a total pool of
15,889 descriptors was generated for this study.

The pool of 15,889 descriptors was then reduced to
1495 by removing those descriptors that have the same
value for 90% of the dataset using “General” descriptor
selection algorithm. It is further reduced to 137 by elimi-
nating descriptors highly correlated using “CORCHOP”
descriptor selection algorithm. Finally by applying subjec-
tive selection using Genetic algorithm method, the pool
of descriptors was eventually reduced to six. These six
descriptors were used to build the 2D-QSAR model.
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Table 1 Molecular structures and corresponding experimental pICs, values of the curcumin derivatives

ID R, R, R; Ry Rs pICso
O O

RR4

Rz R Rs

1 CH;0 HO H CH;0 HO 5.6990
2 CF;0 HO CH; CF;0 HO 5.4949
3* CF;O0 HO H CF;0 HO 5.5850
4 CF;O0 HO CH;3;0-CO-CH,-CH, CF;0 HO 5.3565
5 CF;0 HO HOOC-CH,-CH, CF;O0 HO 5.0862
6 CF;0 HO CH;0-CO-CH;, CF;O0 HO 5.2441
7" CF;0 HO CH;3;0-CO-CH,-CH,-CH; CF;O HO 5.4559
8 CF;0 HO CH;3-CH,-0-CO CF;O HO 5.8861
9 CF;0 HO CH;3;-CH,0O-CO-CH,-CH; CF;O HO 5.4202
10 CF;0 HO (CH3);C-O-CO-CH,-CH, CF;O HO 5.1871
11 CF;0 HO (CH3),CH-O-CO-CH,-CH, CF;O HO 5.4089
12 5.2291
13 CF;0 HO (CHj3), CF;0 HO 3.9931
14 CF;0 CH;0 CH; CF;0 CH;0 3.7905
15* CF;0 HO CH;0-CH,-O-CH,-CH,-CH, CF;O0 HO 5.3010
16 CF;O0 CH;0-CH,- CH;0-CO-CH,-CH, CF;0 CH;3;0-CH,-O 4.3270

(0]
17" CF;0 CH3;0-CH,- (CH;);C-O-CO-CH,-CH, CF;0 CH3;0-CH,-O 3.6925
(0]
18 CH;O HO CH;0-CO-CH,-CH, CH;0 HO 5.4949
2D QSAR study ability of the built 2D-QSAR model (Tetko et al. 2001).

In the present work, the multiple linear regression (MLR)
based QSAR model was developed, to obtain specific infor-
mation regarding the contribution of different structural and
physicochemical characteristics of the compounds towards
the inhibitory activity.

Validation of 2D-QSAR model

The leave-one-out (LOO) cross-validation method was
used as an internal validation tool to check the predictive

The internal predictabilities of the model were verified
by LOO cross-validated regression coefficient (Q). Inter-
nal validation parameters like standard error of estimate
(SEE), the square of correlation coefficient (R?), adjusted
R? (Ri), variance ratio (F) and predicted residual sums of
squares standard deviation (PRESS) were used, along with
parameters like rﬁ(LOO) and A rrzr(LOO) (Roy et al. 2015a,
b). For external validation, the parameter Rired was used,
to verify the predictive ability of the model on the test set.
External validation parameters (without scaling) like 2,
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Table 1 (continued)

19 CF:O0 HO

20 CF;O HO

22 CF;0 HO
23 CF;:0 HO
24 CF;0 HO

25 CF;O HO
26 CF;O HO

27 Fo74 )
HO N\ /, ——

28 CH3O HO H

29
30

O CF;0 HO
<:>—OCH2CHZCH2

0 CF;0 HO
QO(CHZCH20)3CH2CH2

HO-(CH,~CH,~0);-CH,~CH,
(CH3),N-CO-CH,-CH,

o)
<:>—OCHZCHZOCHZCH2

HO-CH,-CH,-0O-CH,-CH,

0]
QOCHzCH2
E
Fo

5.5086
5.0315
4.9101
CF;0 HO 4.7328
CF;0 HO 5.3010
CF;0 HO 5.1871
CF;0 HO 5.1549
CF;0 HO 5.2441
5.6026
CH;0 CH30-CO- 5.8539
CH»-O
CH3;0 HOOC-CH,-O 5.5086
5.1871

*Test compounds

13, Concordance Correlation Coefficient (CCC), Q%,, Q2,,
Q3; were also used. Golbraikh and Tropsha (2002) met-
rics were also found out. Y-randomization technique and
Applicability domain analysis were also performed for the
MLR model to ascertain the robustness, significance, and
reliability of the 2D-QSAR model (Tropsha et al. 2003).
The parameter CRg was taken into consideration as the
validation parameters for the Y-based randomization test
(Ojha and Roy 2011).

@ Springer

HQSAR

Hologram QSAR (HQSAR) module available at SYBYL-
X software v.1.3 was used for the generation of HQSAR
models (Sybyl 1.3, Triops Inc, St). A predefined set of rules
was used to have a molecule into a molecular fingerprint that
encoded the frequency of occurrence of different molecu-
lar fragment types. Then the molecular fingerprint was cut
into strings at a fixed interval as specified by a hologram
length (HL) parameter. All of the generated strings were
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hashed into a fixed length array. HQSAR does not neces-
sitate 3D alignment for model generation. HQSAR uses
different parameters such as atom count, hologram length,
and fragment distinction, which are the most important fac-
tors involved in the model development. 21 different models
were derived using the default fragment size (4—7 atoms)
and various combinations of fragment distinctions (A-atoms;
C-connections; B-bonds; H-hydrogen; Ch-chirality; DA-
donor and acceptors of hydrogen bonds).

3D-QSAR
Molecular modeling and alignment

The partial atomic charges for electrostatic contribution were
calculated by the method of Gasteiger—Hiickel. Tripos force
field was employed for optimization and energy minimiza-
tion of the compounds with the convergence criterion of
0.01 kcal/mol A. The most active molecule, compound 8,
which has the minimum energy conformation, was selected
as a reference molecule (Fig. 1). The remaining compounds
were aligned on it by the common substructure alignment.

CoMFA model

The CoMFA model illustrates steric (S) and electrostatic (E)
features of the scaffold for showing the selective inhibition
of the target. The S and E fields were calculated at each lat-
tice with a grid size of 2 A A sp> hybridized carbon atom
was used with + 1 charge serving as a probe atom. Column
filtering was set to 1.0 kcal/mol to reduce noise and improve
the outcomes of the built model. The cut-off value for steric
and electrostatic fields was set to 30 kcal/mol.

CoMSIA model

The CoMSIA model helps to understand the hydrogen
bond acceptor (A) and donor (D), the hydrophobic (H)
features in addition to the ‘S’ and ‘E’ features. The same

Fig. 1 Structure of the template F
compound (8) and the three
regions A, B and C

HO

Region A

lattice box utilized for the creation of the CoMFA model
was also employed during the CoMSIA calculation. CoM-
SIA descriptors were calculated based on a sp* hybrid-
ized carbon as a probe atom with + 1 positive charge,
+ 1 hydrophobicity, + 1 hydrogen bond donor and + 1
hydrogen bond acceptor at each lattice and grid spacing
of 2.0 A.

Validation of 3D-QSAR models

The partial least squares (PLS) were adopted for the regres-
sion analysis to build the 3D-QSAR equations. The optimal
number of components and the cross-validation correlation
coefficient (Q2) were determined by leave-one-out (LOO)
cross-validation procedures. Then, the non-cross-validated
analysis was performed to calculate the non-cross-validation
correlation coefficient (R?), SEE and F value.

The predictive abilities of the 3D-QSAR models were
identified by a test set of 6 compounds, and their pICs,
values were predicted using the following Eq. (1):

2
R2 -1 Z( predicted — obcerved) 1
pred — Z( ) (M
observed — mean
where Ypredicted’ Yobserved and Ymean are predlcted,

actual and mean values of the activity, respectively.
(Y, redicied ,)? is the predictive sum of squares
(PRESS).

observe

Generation of a pharmacophore model

Using the MOE pharmacophore consensus search module,
a pharmacophoric model was generated to highlight the
most important key features shown by each group of com-
pounds belonging to the dataset. It was comprised of four
different annotation points such as H-bond donor, H-bond
acceptor, hydrophobic and aromatic features.

Region C

Region B
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Molecular docking

Primary and secondary structure prediction and validation
of the protein molecules

For physico-chemical characterization, theoretical iso-
electric point (pI), total number of positive and negative
residues, aliphatic index (AI) (Ikai 1980), instability index
(ID) (Guruprasad et al. 1990), extinction co-efficient (EC)
(Gill and Von Hippel 1989) and grand average hydropathy
(GRAVY) (Kyte and Doolittle 1982) were computed using
the Expasy’s ProtParam server (Gasteiger et al. 2005).

The secondary structural features of the proteins were
studied using Self-Optimized Prediction method With Align-
ment (SOPMA) (Geourjon and Deléage 1995). It give details
of Alpha helix, Pi helix, Beta bridge, Extended strand, Beta
turn, Bend region, Random coil and Ambiguous states.

Protein-ligand molecular docking analysis

Molecular docking studies representing the correct con-
formation of the curcumin derivative in protein binding
sites was performed using MOE (Chemical Computing
Group Inc, Montreal, Quebec, Canada). The 3D structure
of the protein complex was downloaded from the Protein
Databank (http://www.rcsb.org) with the PDB ID 2BEG
(Liihrs et al. 2005). This structure was 3D protonated and
energy minimized in a MMFF94x force field to a gradient
of 0.0001 kcal/mol/A (Halgren 1996). The active site of
the protein molecule was generated using the MOE-Alpha
site finder. Then the dummy atoms were created from the
obtained alpha spheres. The default settings for all of the
parameters including Ligand Placement (Triangle Matcher)
and Rescoring (London dG) were found to be suitable for
reproduction of the ligand-receptor complexes. After molec-
ular docking, LigX feature of MOE was used to locate the
hydrogen bonding interactions between ligand and receptor
protein. The top scoring ligand poses from each docking run
were used for calculation of binding energy.

Machine learning model

In machine learning approach, predictive models were gen-
erated with the help of a set of known active compounds
and their extracted properties were used to predict the
activity of unknown compounds (Wabhi et al. 2015). In the
present study, random forest (RF) was employed as a clas-
sifier (Shibi et al. 2016). RF is chosen as the classifier, due
to its suboptimal performance in cases of strongly unbal-
anced data (Dong et al. 2015; Hsu et al. 2015; Janitza et al.
2013). The RF algorithm parameters include a forest of ten
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classification trees with ten attributes randomly selected
for splitting at each node, and predictions are based on a
majority vote. The WEKA (Waikato University, Hamilton,
New Zealand, v3.7), data mining software, was used for
the classification. It contains tools for data pre-processing,
regression, clustering, association rules, classification, and
visualization. The PubChem bioassay dataset AID 647 was
selected for model generation which contains 1420 actives
and 820 inactives. The machine learning based classifica-
tion model was generated using training set (80%) and
the quality of the generated model was assessed through
test set (20%) with tenfold cross validation. Sensitivity,
specificity, accuracy and receiver operating characteristic
(ROC) were used to understand the performance of the
classifier. True positive rate (TPR) or sensitivity is defined
as the ratio of true actives, correctly classified as active.
True negative rate (TNR) or Specificity is defined as the
ratio of true inactives, correctly classified as inactive. The
overall effectiveness is assessed by the accuracy.

Prediction of metabolic behavior and ADME properties
of the virtual molecules

The metabolic information about compounds in the drug
discovery pipeline is critical because of the fact that an
extensive first-pass metabolism can result in low bioavail-
ability. Metabolism that occurs too rapidly causes a short
therapeutic window requiring a frequent dosing schedule.
On the contrary, metabolism that proceeds too slowly
can cause an accumulation of the drug molecule in the
body which could result in an increase in the risk of toxic
effects.

The cytochrome P450s (CYPs) are heme-thiolate
enzymes that can metabolize a variety of xenobiotics.
There are 57 CYP isoforms in humans, out of which five
CYP isoforms, CYP3A4, 2D6, 2C19, 2C9, and 1A2, are
accountable for ~90% of drug metabolism. Molecular
docking method can be utilized to identify the binding
conformations of the curcumin derivatives into the site of
CYP enzymes (Mannu et al. 2011).

The crystal structures of human CYP3A4 in the unli-
ganded form (1WOE) (Chatake et al. 2005) and bound to
substrate (1WOF) (Yang et al. 2005a, b) are downloaded
from Protein Data Bank. The protein 1WOE is a wild-type
enzyme, except that the N-terminal membrane insertion
peptide has been removed to increase solubility for crystal-
lization. There was no substrate or inhibitor bound in the
active site of this crystal structure.

In vitro human intestinal absorption (HIA), Caco2
and blood brain barrier (BBB) penetration values were
obtained using web based Pre ADMET program (https://
preadmet.bmdrc.kr/).


http://www.rcsb.org
https://preadmet.bmdrc.kr/
https://preadmet.bmdrc.kr/
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Results and discussion
2D-QSAR

The AP aggregation inhibitory activities of the molecules
are mainly dominated by the type of substituent and the sub-
stituted positions on curcumin framework. Therefore, 2D
QSAR technique can exert its advantages on discovering the
dependence of activity on their molecular structures.

A 2D QSAR model was developed through the MLR
analysis and the obtained model is depicted in the Eq. (2).

pICy, =5.17173(+ 0.03835) — 5.687(+ 0.60642)MDEC — 44

shown in Fig. 2a. The predicted AP aggregation inhibitory
activities of the developed model obtained are shown in
Table 2.

The robustness of the built 2D-QSAR model was further
assessed by applying Y-randomization test. The test is car-
ried out by shuffling the biological activity (pICs,) at 100
random trials for the same number of training set molecules,
and the new QSAR models have low R? values in the range
from 0.033 to 0.573 and Q? values in the range of — 0.537
to — 0.243. But the R? and Q? value of the 2D-QSAR model
is significantly greater (R*=0.908; Q*=0.747). Also, for

+ 1.29883(+ 0.2094)WK .eneg — 0.20612(+ 0.1117)ExtFP728
— 0.36098(+ 0.09881)GraphFP295 + 1.20961( 0.12137)GraphFP912

+ 0.0091(x 0.0057)PEOE_VSA + 4

(@)

The negative coefficient of the MDEC-44 in the model
suggests that a lower value favors the biological activity.
MDEC-44 is Molecular distance edge between all quater-
nary carbons. Similarly, ExtFP728 and GraphFP295 also
show negative contribution. WK.eneg is Non-directional
WHIM, weighted by Mulliken atomic electronegativities and
the descriptor, GraphFP912 show positive contribution to
the biological activity.

SEE =0.1837; R?=0.9086; R3=0.8763;
PRESS =0.5734; F=28.162; r*=0.8987; r5=0.8098;
Qf;=0.8211; Qf,=0.8073; Qf;=0.7062; CCC =0.8656;
Irj — r'31=0.2576, [(1* — 13)/r*]=0.0989, [(r* — 1'§)/
r’] =0.3856, k=0.9939, k'=1.0032; Average
T tesy = 0-5063; Arpyep=0.2421 indicate a good predic-
tive capability.

Since the an(o‘,emn) value is 0.712 and is more than 0.6,
indicates the acceptable overall fitting of the developed
model. The predicted versus experimental pICs, values are

6.5

an acceptable QSAR model, the average correlation coeffi-
cient (R,) of randomized models should be less than the cor-
relation coefficient (R) of the non-randomized model. The
extent of the difference in the values of the mean squared
correlation coefficients of the randomized (Rf) and that of
the non-randomized (R?) models is reflected in the value of
CRg parameter. The value of CRE) should be more than 0.5 for
passing Y-randomization test.

2 2
. \/R X R?

‘R2=R x 3)

Since the CR; value obtained is 0.780, the Y-randomiza-
tion test was passed for our model.

Applicability domain plays a vital role in checking the
reliability of the QSAR models by filtering the chemical
structures that cannot be tolerated by the model. We have
used applicability domain using standardization approach
which uses the molecular descriptors used to build the

(@)
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Fig.2 Correlations between actual and predicted pICs in the training and test sets for a 2D QSAR and b HQSAR
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Table 2 Experimental and predicted activities (pICsy) of the com-
pounds

Compounds Actual Predicted pICs,
PICs0 2D QSAR HQSAR CoMFA CoMSIA
5.699 5.698 5854 5384 5395
2 5.495 5312 5054 5412 5445
3 5.585 5.331 5703 5407 5414
5.357 5.332 5390 5343 5304
5 5.086 5.208 5339 5345 5372
6 5.244 5.516 5246 5314 5283
7 5.456 5.523 5472 5365 5328
8 5.886 6.050 5862 5417 5462
5.420 5.428 5369 5347 5324
10 5.187 4919 5135 5304 5296
11 5.409 5.306 5293 5345 5322
12 5.229 5.148 5241 5368  5.386
13 3.993 4.144 4092 4172 4158
14 3.791 3.987 3964 3426  3.431
15 5.301 5.305 5398 5378 5419
16 4327 4212 4093 4786  4.747
17 3.693 4.246 3.838 2987  2.996
18 5.495 5.679 5541 5375 5359
19 5.509 5.296 5541 5405  5.455
20 5.032 4.924 4916 5284 5268
212 4.910 5.065 5134 5266 5307
22 4733 4.828 4843 5139  5.083
23 5.301 5.417 5359 5353 5359
242 5.187 4.939 5147 5338 5382
25 5.155 5.122 5062 5304 5297
26 5.244 5.456 5262 5310 5307
27 5.602 5.401 5411 5395  5.406
28 5.854 5.610 5624 5453 5467
29 5.509 5.526 5564 5424 5437
30 5.187 5.222 5126 5337 5382

aTest compounds

QSAR model and to predict activity values (Roy et al.
2015a, b). If the training set of the compounds contains
properties very dissimilar to the rest of the compounds,
then these compounds are considered as X-outliers. In
the test set, molecules which are not similar to any of the
training set of molecules are considered outside the appli-
cability domain. In our 2D-QSAR model, no compound
from the training set or test set was found as X-outlier.
As all the compounds of the dataset used to develop
2D-QSAR model fell inside the domain of applicability,
our model was not obtained by mere chance.
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HQSAR

A total of 21 HQSAR models were constructed by varying
the fragment distinction and maintaining the default frag-
ment size (4—7 atoms) with the endeavor of evaluating the
influence of the descriptors on the robustness of the models
(Table 3). For each constructed model, we also accessed the
influence of the hologram length (HL) by building models
varying HL as 53, 59, 61, 71, 83,97, 151 199, 257, 307, 353
and 401 bins. All constructed models showed acceptable
LOO validation coefficients (Qz) indicating that the HQSAR
method is suitable to generate robust statistical models.
According to the highest Q? value, the best HQSAR model
was constructed with A/B/C/Ch. The model had a higher Q?
value and lowered standard error of prediction (SEP) than
the two second best models (A/C/DA and A/B/C/H/Ch/DA).

The model A/B/C/Ch was subjected to external valida-
tions employing the test set of compounds. The predicted
pICs values for all test set of compounds showed a residual
error lower than 1 log unit. The predictive potential for the
test set (Rﬁ) is equal to 0.910 and the predictive potential for
all compounds (R2,...;) is equal to 0.849. The graphical
plot of predicted versus actual pICs, values is represented in
Fig. 2b. The predicted AP aggregation inhibitory activities
of the developed model A/B/C/Ch are shown in Table 2.

Contour maps of the HQSAR analysis (Fig. 3) show the
different colors of the atoms or fragments, which determine
the overall contribution to the activity profiles of the mol-
ecules. The contributions of (i) red colour indicates a bad
contribution less than —0.244 (ii) red—orange color indicates
a bad contribution ranging from —0.244 to —0.146, (iii)
orange color ranges from —0.146 to —0.098 (iv) the white
color indicates an average contribution ranging from —0.098
to 0.0303, (v) a yellow color indicates a good contribution of
0.0303 to 0.045, and (vi) the green color signifies the maxi-
mum contribution of 0.076 and above. The most significant
green contribution is observed in the benzene ring (Fig. 3).
Backbone alkyl chains also depict the average contribution
as per the most active compound. The contour map of the
least active compound 17 is assigned red-orange and yellow
color, indicating the most unfavorable fragment contributing
to the activity and has a negative impact towards the inhibi-
tory activity.

CoMFA analysis

CoMFA study analysis is implemented by the most
potent ligand compound 8, used as a template to align
all the ligands. The training set is used to build the
CoMFA model. The statistical parameters derived from
the CoMFA studies are provided in Table 4. The devel-
oped CoMFA model has a cross-validated Q2 of 0.687,
with five Optimum Number of Components (ONC), a
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Table 3. .SFatistical results of Edist Q? SEP R2, HL PCs R,
the 21 initial HQSAR models P
obtained from the variation A/B/C 0.543 0.353 0.928 257 5 0.423
;’iéh;;fif;;z;‘i‘;‘;“;z}‘;;t A/BH 0.549 0.408 0.921 61 6 0.317
fragment size (4—7 atoms) AIC/H 0.446 0.428 0.876 151 4 0.489
A/B/Ch 0.439 0.455 0.948 353 6 0.386
A/C/Ch 0.550 0.349 0.942 97 5 0.138
A/B/DA 0.512 0.424 0.943 83 6 0.168
A/C/DA 0.609 0.380 0.946 257 6 0.423
A/B/C/H 0.438 0.431 0.852 307 4 0.861
A/B/C/Ch 0.615 0.306 0.931 257 5 0.956
A/C/H/Ch 0.434 0.432 0.878 151 4 0.909
A/C/H/DA 0.565 0.400 0.954 53 6 0.538
A/B/H/Ch 0.484 0.413 0.812 59 4 0.848
A/B/C/DA 0.577 0.384 0.917 59 5 0.948
A/H/Ch/DA 0.542 0.400 0.897 199 5 0.891
A/B/Ch/DA 0.502 0.417 0.934 401 5 0.418
A/B/H/DA 0.527 0.406 0.936 257 5 0.898
A/B/C/H/Ch 0.424 0.436 0.851 307 4 0.887
A/B/C/Ch/DA 0.568 0.388 0.910 401 5 0.948
A/B/H/Ch/DA 0.522 0.408 0.916 307 5 0.876
A/B/C/H/DA 0.578 0.373 0.912 83 4 0.899
A/B/C/H/Ch/DA 0.585 0.370 0.915 83 4 0.904
Selected model is given in bold
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Fig.3 Contribution map generated by HQSAR model

non-cross-validated R2,, of 0.787, F-value of 181.42 and
low SEE of 0.246. Thus the resulted CoMFA model is
statistically significant in depicting the novel curcumin
derivative’s inhibitory activities.

The predictive ability of the developed model is assessed

by a test set of six ligands. The estimated predictive

2
pred

correlation coefficient (R~ ;) of the CoMFA model on the
test set is 0.731.

The calculated pICs, values of the compounds for the
CoMFA model are listed in Table 2. The correlation between
the experimental pICs, and the calculated ones for the

CoMFA model is displayed in Fig. 4. Most of the ligands
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Table 4 Statistical results of CoMFA and the best CoOMSIA models

CoMFA CoMSIA (Model 6)

3Q%/ONC 0.687/5 0.743/3
°R2 0.787 0.972
‘SEE 0.246 0.094
R 0.731 0.713
F value 181.420 230.975
Field contribution

Steric 554 19.7

Electrostatic 44.6 52.0

H-bond acceptor - 28.3

2Cross-validated correlation coefficient
®Non cross-validated correlation coefficient
“Standard errors of estimate

dPredicted correlation coefficient for the test set

are located on or nearer to the trend line (R?=0.798) speci-
fying that the predictive power of the developed model is
good. The analysis of statistical results from CoMFA and
graphical output (Fig. 5a) of the correlation analysis reveals
that the predicted pICs, values are in line with the experi-
mental pICsy,.

The higher contributions of electrostatic field (55.4%)
than the steric field (44.6%) demonstrate that the electro-
static field is more dominant than the steric field to the
inhibitory activity for CoOMFA model.

CoMFA contour plots

The information about the steric and electrostatic fields sur-
rounding the molecule can be acquired from the polyhedral
contour plots. The contour plots show the regions in 3D
space where the variation of the molecular fields is highly
related to the corresponding changes in biological activity.
The contour plots showing various fields’ contribution of

Fig.4 Contour maps of CoMFA: a electrostatic and b steric based on compound 8
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Fig.5 Correlations between actual and predicted pICsy, in the training and test sets for a CoMFA and b CoMSIA models
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CoMFA model is demonstrated with the template compound
8. Figure 4 represents the steric and electrostatic contour
plots of CoMFA respectively. The favorable and unfavorable
steric interactions are shown in green and yellow colored
polyhedrons (80 and 20% contributions) respectively, while
the favorable electropositive and electronegative interactions
are given in the blue and red polyhedron (80 and 20% contri-
butions) respectively. 3D color contour plots offer valuable
contributions for the change in the design of new ligands.

Steric contour maps (Fig. 4a) indicate that if the bulky
groups of the compounds are oriented towards the green
region, then it can increase the biological activity. The
opposite is true for yellow contours. In template compound
8, which is the most active compound, the contour map
shows three large green contours around regions A, B and
C, while these regions also show small yellow contours
around regions A and C, and large contour around region B,
indicating that bulkier substituents are not favorable in these
regions. A favorable steric contour around region C can be
supported with the good inhibitory potency (pICs,=5.854)
shown by compound 28, having bulky CH;0-CO-CH,-O
group when compared with compound 1 (pICs,=5.699).
The (CH;);C-0O-CO-CH,—CH, group attached in the region
B of compound 10 is embedded in the yellow region, and the
CH,;0-CO-CH,—CH, group in the same region of the com-
pound 4 seems partially embedded in the yellow contour.
Thus compound 4 shows highest activity (pIC5,=5.357)
than compound 10. Compounds 20 and 24 with pICs,
value of 5.032 and 5.187, respectively, have poor activity
due to the presence of the bulkier groups in the region B
oriented in the yellow region. Similarly, for compound 17
(pIC57=3.692), compound 22 (pIC5,=4.733), and com-
pound 10 (pIC5,=5.187), having bulkier groups at the B
region oriented towards the yellow region indicates poor
activity for these compounds.

Electrostatic contour maps are shown in Fig. 4b, wherein
the blue area specifies the favorable region for electroposi-
tive groups and the red area specifies an unfavorable region
for electropositive groups. There are 80 and 20% contribu-
tions to favorable and unfavorable areas, respectively. Elec-
trostatic contour maps show that the red contour is present
over the HOOC—CH,—CH, group in the region B of the com-
pound 5 with low activity value of pIC5,=5.086. Compound
23 (pICs7=5.301) showed good inhibitory activity due to
the blue contour present around the (CH;),N-CO-CH,—CH,
group at the B region of the compound. Compounds 18 and 7
(pIC57=15.495 and 5.456, respectively) showed good inhibi-
tory activity due to the red region present over the electron-
egative oxygen of the carbonyl group of these compounds.
Electronegative oxygen of the carbonyl group and hydroxyl
group were oriented towards the blue contour, indicating
poor activity of compound 22 (pICs,=4.733) and compound
16 (pIC5y=4.327), respectively. Compounds 20, 24 and 26

(pIC5,=5.031, 5.187 and 5.244, respectively) contain elec-
tronegative oxygen atom oriented towards the blue region,
showing lower activity.

CoMSIA analysis

Different combinations of 5 fields (S, E, D, A and H) are
combined to generate a total of 16 CoMSIA models. The
statistical results of the constructed 16 CoMSIA models are
summarized in Table 5. Out of these we selected the model
6 as it has Q? value greater than 0.5, high F value, high R2_,
when compared to other models.

The statistical results of the CoOMSIA studies are listed in
Table 4. The generated COMSIA model illustrated a Q> LOO
value of 0.743 (>0.5) by three components. The non-cross
validated PLS analysis with the ONC =3 gave a non-cross-
validated R* (R}, =0.972), a test set R* (R}, 4=0.713),
SEE =0.094, F value of 230.975, steric =19.7%, electro-
static contribution=52.0% and H-bond acceptor contribu-
tion =28.3%. The obtained high R2_,, Q* and F values along
with the lower SEE, ., indicated the satisfactory predictive
ability of the derived model. The pICs, values predicted by
the CoMSIA model are listed in Table 2. Figure 5b demon-
strates the correlation between experimental and predicted
pICs, values by the CoMSIA model.

CoMSIA contour plots

The steric, electrostatic and H-bond acceptor contour
maps derived from the CoMSIA model based on the ref-
erence compound 8 are shown in the Fig. 6. As shown
in Fig. 6a, a large yellow contour is present near regions
B, indicating that the bioactivity of molecules is influ-
enced by the introduction of bulky groups near these
regions. The inhibitory activity would be decreased by
the introduction of bulky groups in the B region, such
as compounds 17 and 16 where the use of bulky groups
((CH;);C-0-CO-CH,-CH,>CH;0-CO-CH,-CH,)
resulted in lower pICs, values (3.693 <4.327). This can
also be observed by the comparison of molecules 22 (substi-
tuted by HO—-(CH,—CH,-0),—CH,—CH, with pICs, value of
4.733) and 25 (substituted by HO—-CH,—CH,—O-CH,—CH,
with pICs, value of 5.155). This can also be observed
by a comparison of compounds 9 (substituted by
CH;—-CH,0-CO-CH,—CH, with pICs, value of 5.420) and
11 (substituted by (CH;),CH-O-CO-CH,—CH, with pICs;,
value of 5.409).

Two large green contours are found in the regions A and
C, which shows that bulky groups at these regions would
lead to increase the inhibitory activity. In compound 28,
the green region covers the CH;0-CO-CH,—-O group at
the region C, which can be supported with the good inhibi-
tory potency (pIC5,=5.854) shown by compound 28. For
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Z?bclf)lf/lssiiti; gzzllsparameters Model Descriptors R?10(Q?)/ONC R2./SEE,,, F value R, (overall) Réred
1 S,Dand A 0.661/1 0.802/0.238 88.968 0.7763 0.7092
2 S,Hand A 0.718/3 0.974/0.091 245.649 0.8182 0.5971
3 E,Dand H 0.674/1 0.807/0.235 91.854 0.7748 0.7219
4 E,Aand H 0.683/1 0.807/0.234 92.100 0.7729 0.7174
5 S,Eand H 0.692/3 0.963/0.108 173.486 0.8248 0.6131
6 S,Eand A 0.743/3 0.972/0.094 230.975 0.7773 0.7127
7 S,Eand D 0.673/1 0.807/0.235 91.907 0.7779 0.7167
8 D,Aand H 0.660/1 0.802/0.237 89.359 0.7735 0.7135
9 D,Aand E 0.672/1 0.811/0.232 94.306 0.7804 0.7210
10 S,DandH 0.664/1 0.790/0.245 82.890 0.7692 0.7114
11 S,E,Dand A 0.698/1 0.820/0.227 99.913 0.7787 0.7194
12 S,E,Dand H 0.699/1 0.816/0.229 97.252 0.7856 0.7228
13 S,E,AandH 0.726/3 0.944/0.132 112.754 0.8326 0.6382
14 D,A,Hand S 0.690/1 0.812/0.232 94.753 0.7851 0.7119
15 D,A,Hand E 0.697/1 0.819/0.227 99.511 0.7867 0.7036
16 S,E,D,Aand H 0.714/1 0.827/0.222 105.027 0.7913 0.7197

Selected model is given in bold

Fig. 6 Contour maps of CoMSIA: a steric; b electrostatic and ¢ H-bond acceptor based on compound 8
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instance, the agonist activity of compounds 29 (substituted
by HOOC-CH,-0O-) and 18 (substituted by —OH) was var-
ied in the order: 18 <29. This can also be observed by com-
paring molecules 16 (having CH;O-CH,—O group at regions
A and B) and 14 (having CH;0 group at regions A and B),
where using a bulky group influenced the outcome of pICy,
values (4.327 > 3.790).

Electrostatic contour maps are displayed in Fig. 6b,
wherein the blue region designates the favorable region for
electropositive groups, and the red region designates an
unfavorable region for electropositive groups. There are 80
and 20% contributions to favorable and unfavorable areas,
respectively. Electrostatic contour maps show that a medium
red contour and a medium blue contour is present over the
region B. The compound 5 (pIC5,=5.086) showed good
inhibitory activity due to the red region present over the oxy-
gen of the carboxyl group, when compared with compound
14 (pIC5,=3.790). Electronegative oxygen of the hydroxyl
group was oriented towards the blue contour, indicating poor
activity of compound 22 (pICs,=4.733). Compounds 7 and
9 (pIC5,=5.456 and 5.420, respectively) contain an elec-
tronegative oxygen atom at the region B oriented towards
the red region, showing higher activity. In compound 17
(pIC5,=3.693) the electronegative oxygen of carbonyl group
is oriented towards the blue region, justifying the poor activ-
ity of the compound.

H-bond acceptor contour maps are shown in Fig. 6c,
wherein the magenta region shows the favorable region
for H-bond acceptor groups and the cyan region shows
an unfavorable region. Almost 80 and 20% contributions
to the favorable and unfavorable region, respectively, are
shown. The significantly increased potency of compound
23 (pICs5,=5.301) may be explained by its atom N as the
H-bond acceptor at the region B is oriented towards the
magenta contour compared to molecule 14 (pICs,=3.790)
with a CH; group at the same position. In fact, com-
pounds with significant activity, for instance compounds
18 (pIC5y=5.495), 7 (pICs,=5.456), 9 (pIC5,=5.420), 11

()

(pIC5;=5.409), 4 (pIC5y=5.237) and 15 (pIC5,=5.301), all
have such H-bond acceptor groups at the region B, oriented
towards the magenta contour map, which are consistent with
this contour implication. The compounds 13 (pIC5,=3.993)
and 14 (pICs5,=3.790) exhibits reduced inhibitory affinity as
these compounds do not have the H-bond acceptor.

Pharmacophore analysis

A pharmacophore is an incorporation of steric, electrostatic,
H-bond donor, H-bond acceptor and hydrophobic charac-
teristics that were necessary to ensure the optimal molecu-
lar interactions with the biological target. Ten structurally
diverse curcumin derivatives with high inhibitory activity
were used for developing pharmacophore model. Results
indicated that pharmacophore model generated have the fol-
lowing requirements: two hydrophobic & aromatic features,
two hydrogen bond donor function, and one hydrogen accep-
tor function as seen in Fig. 7.

Molecular docking
Primary and secondary structure prediction and validation

Isoelectric point (pI) value is the pH at which a protein is
stable and compact has no net charge. The computed pl
value of 2BEG (5.31) is less than 7 (pI <7) indicated that
these proteins were acidic. The II value provides an assess-
ment of the stability of protein and when the value is smaller
than 40, the protein is predicted as stable and when the value
is above 40, the protein is predicted to be unstable. The II
value for the protein 2BEG is found to be 18.17 suggesting
that 2BEG is stable.

The Al is defined as the relative volume of a protein
occupied by aliphatic side chains and is a positive factor
for the increase of thermal stability of globular proteins. Al
for 2BEG is found to be 97.38. The very high Al values of

Fig. 7 Pharmacophore models a of all the 30 curcumin derivatives b most active compound 8
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the protein indicate that the protein may be stable for a wide
temperature range.

The secondary structures analysis of the protein pre-
dicted by SOPMA shows that, the percentages of random
coils were more in the protein molecule. The conformational
entropy associated with the random coil state contributes to
the energetic stabilization of the protein and accounts for
much of the energy barrier to protein folding.

Protein-ligand molecular docking analysis

In the present study, the binding mode for 30 curcumin-
based molecular hybrids in the active site of the protein
structure 2BEG was explored using molecular docking
studies. The optimal conformations of these compounds
when docked were identified. The active site of the protein
2BEG contains the highly conserved residues. To further
elucidate the interaction mechanism, we selected the most
potent compound 8 and least potent compound 17, AP aggre-
gation inhibitor to perform the deeper docking study and
discussion.

The results of the molecular docking studies are summa-
rized in Table 6. These docking results clearly indicate that
the most active compounds in the study exhibited signifi-
cant binding affinities towards the active site of the protein
(—12.250 to — 11.110 kcal/mol), and the energy ranges are
comparable to the AP aggregation inhibitor.

Molecular design of novel chemical entities

The detailed analysis of 2D-QSAR, HQSAR, 3D-QSAR,
Pharmacophore and Molecular docking studies empower
us to identify structural requirements for the observed
inhibitory activity. According to the information derived
from 2D-QSAR, HQSAR, 3D-QSAR, pharmacophore and
molecular docking studies, some important facts about the
chemical structures requirement was presented to examine
the effect of each kind of group as the substituent for regions

Table 6 Molecular docking scores (kcal/mol) of the active molecules
in the binding site of the protein 2BEG

Compound ID E_score (kcal/mol)
5 —11.5212
6 —11.1483
11 —11.9898
15 —11.1105
16 —11.3656
21 —12.2503
23 —11.4561
25 —11.1258
29 —12.2175

@ Springer

A, B and C on the inhibitory activity. The HQSAR result
shows that the presence of hydroxyl group and oxygen would
enhance the inhibitory activity. So it is retained in some
of the molecules. 3D-QSAR studies indicate that the pres-
ence of bulky groups at regions A and C were considered to
enhance the activity. However, the presence of bulky groups
at region B would decrease the activity. Molecular docking
studies demonstrate that the presence of hydroxyl and car-
bonyl groups increases the interaction with the active site
of the protein moiety. Also, the presence of oxygen atom
increases the inhibitory activity of the molecules. Based on
these, some novel chemical entities were designed.

For predicting their biological activity, 2D-QSAR model
is applied to these new molecules and the corresponding
results are listed in Table 7. The descriptors of the newly
designed virtual molecules were calculated using PaDEL-
Descriptor and MOE softwares. The results show that the
eight compounds, M(1), M(2), M(5), M(6), M(7), M(8),
M(9) and M(10) show predicted biological activity values
higher than before, indicative of their good inhibitory activ-
ity. Therefore it is expected that these compounds perhaps
should be regarded as the good candidate molecules for
experimental synthesis.

Data mining

Data mining techniques can examine the main useful pat-
terns emerging from a set of data. Machine learning (ML)
technique can be effective in generating a model out of such
data, and the model can be further used to predict the activ-
ity any molecule present in a set of selected molecules. This
provides good results and accurate information which can be
helpful for solving many of the health-related problems. An
understanding of the structural features of a set of molecules
may thus throw light on the factors that are characteristic of
the activity of the molecules.

WEKA (Waikato Environment for Knowledge Analysis)
3.7.3 with ML method was used to screen and to recognize
the AP aggregation inhibitory activity of the newly designed
curcumin derivatives (Frank et al. 2005). The process of
classification requires building a classifier (model) which is
a mathematical function that assigns class (e.g., active/inac-
tive) labels to instances defined by a set of attributes (e.g.,
descriptors). The active (n=1420) and inactive (n=_820)
molecules present in the AID 647 dataset downloaded from
PubChem were used for the development of classification
models. For each molecule, 179 different molecular descrip-
tors were computed using the software called powerM V. The
Random Forest (RF) algorithm of WEKA gives high accu-
racy and time efficiency for predictive data modeling and
is regarded as the best classifier (Sajeev et al. 2013; Seal
et al. 2012). Therefore in the present study, we tested the
activity of the novel chemical entities’ using the classifier
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Table 7 Predicted pICs, values of novel chemical entities using inverse QSAR

1D R, R, R; R, Ry Predicted pICs,
M(1) (CH;);0 HO (CH;),CH-CH(NH,)-CO-O (CH3);0 HO 6.5814
M(2) (CH;);0 HO C¢Hs—CO (CH3);0 HO 6.5314
M(@3) (CH;);0 (CH3);0 (CH;);C-CH,—CH, (CH3);0 (CH;);0 5.4683
M(4) (CH3);C (CH;),C (CH;),N(CHy) (CH;),C (CH;),C 5.5780
M(5) (CH5);0 HO CH;-CH,-C¢H; (CH3);0 HO 6.5886
M(6) C¢H,,0 HO CH, (CH3);0 C¢H,,0 6.8062
M(7) ((CH3),CH) ;CO HO CH;-CH, ((CH3),CH) ;CO HO 6.5836
M(8) ((CH3),CH) ;CO CH;0 CH;-CO-O- ((CH3),CH) ;CO CH;0 5.9633
M(©9) CL,0 CH;0 CH;-CO-O- C1,0 CH;0 5.9396
M(10) CL,0 CH;0 CH,;-CH, C1,0 CH;0 6.7362

based on RF. Using the tenfold cross-validation (CV), the
RF classifier was evaluated. A cross-validation is a standard
tool in analytics, which helps to develop and fine-tune data
mining models. The model was used by taking 80% of the
data as the training cum validation set and 20% of data as
an independent test set.

Data mining results show that out of the ten novel chemi-
cal entities, molecules M(1), M(2), M(3), M(4), M(5), M(7),
M(8) and M(9) were active. The model displayed better
statistical indices like 63.24% accuracy, 84.8% sensitiv-
ity, specificity 30.2%, 63.2% BCR (Balanced Classification
Rate). This model achieves a precision of 61.6% and recall
of 63.2%. The classifier achieved an F-measure of 0.601 and
ROC area of 0.644.

Prediction of site of metabolism and ADME properties

In drug design process, the information of site of metabolism
(SOM) is vital to mitigate the toxicity issues and to improve
the metabolic behavior of a molecule. For metabolite iden-
tification, we have used the Toxtreev2.6.13 software. The
methylene group (—CH,—) in between two carbonyl groups
is ranked as the best SOM in most of the compounds M(2),
M(5), M(7), M(8) and M(9). This SOM involves aliphatic
hydroxylation reaction for metabolism. For the compound
M(1), the methylene group attached to the -NH, group is

ranked as the best SOM. In compound M(2), the double
bonds of the benzene ring adjacent to the oxygen atom are
regarded as the SOM with the second rank and the metabo-
lism occurs through aromatic hydroxylation. In compound
M(4), the alkyl groups attached to the N atom, are consid-
ered as SOM with highest ranks. It undergoes N-dealkyla-
tion reaction. This site undergoes O-dealkylation reaction.
In compounds M(8) and M(9), the —-CH; of the methoxy
group is regarded as the SOM with second position. This
site also undergoes O-dealkylation reaction for metabolism.

The ADME properties of the selected six compounds
were studied using web based Pre ADMET program. It gives
the details of properties such as HIA rate, BBB penetration
and in vitro Caco-2 cell permeability (nm/s). The predicted
values of these properties are shown in Table 8.

The BBB penetration values give us an idea whether a
compound can pass across the BBB or not. A compound
having BBB value > 2.0 is considered as highly absorbing to
CNS (Central Nervous System), that with the value 2.0-0.1
is considered as with middle absorption to CNS and that
with the value < 0.1 is to be considered as low absorbing to
CNS (Ma et al. 2005; Ajay et al. 1999). The result showed
that the compounds M(5) and M(7) have high absorption to
CNS and the compounds M(1), M(2), M(8) and M(9) have
middle absorption to CNS.

Table 8 ADME properties for

. oF Compound ID M(1) M) M(5) M(7) M@©) M(8)
novel chemical entities
BBB 0.1434 0.7918 4.8833 10.4024 0.9439 0.2978
Caco?2 21.9193 36.4299 46.0038 51.4046 56.2054 22.8121
HIA 94.1330 95.7125 96.2881 96.5479 97.7153 98.0645
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Fig.8 Structures of the lead molecules

For understanding the intestinal absorption of the com-
pounds under study, several in vitro methods have been
used. Caco-2 cell permeability is suggested as a dependable
in vitro model for the prediction of oral drug absorption. For
a low permeable compound, Caco-2 value should be less
than 4; while for a middle permeable one the value should be
between 4 and 70; and one with more than 70 is considered
as a highly permeable compound (Yamashita et al. 2000). In
this study, the result demonstrated that the compounds M(1),
M(2), M(5), M(7), M(8) and M(9) have moderate cellular
permeability against Caco-2 cells.

The HIA data is the summation of absorption evaluated
from the ratio of cumulative excretion and bioavailability.
The HIA value for poorly absorbed compounds is between
0 and 20%. For a moderately absorbed compound, the HIA
value is 20-70%, and for the well-absorbed compounds, the
HIA value ranges from 70 to 100% (Zhao et al. 2001). In this
study, we obtained very good HIA values for the compounds
M(1), M(2), M(5), M(7), M(8) and M(9).

Molecular docking studies were carried out to propose
the binding pose for the identified hit compounds in the
binding site of CYP3A4, which would lead to helpful
insights for the development of new medications. Here,
we present the molecular interactions of Ap aggregation

@ Springer

inhibitors with CYP3A4 using an in silico docking study.
CYP3A4 is a complex heme-containing enzyme. It metab-
olizes more than 50% of the administered drugs. It is the
isozyme most implicated in drug-drug interaction profiles
(Gibbs and Hosea 2003). The active site of the CYP3A4
enzyme is larger and considerably flexible. The results
show that the molecules are not tightly locked into the
CYP3A4 active site. They can dissociate and rebind during
different stages of the metabolism cycle.

Molecular docking studies of the 10 new virtual active
compounds were also performed in the binding pocket
of the protein 2BEG. These docking results clearly indi-
cate that the new virtual active compounds in the study
exhibited significant binding affinities towards the active
site of the protein (—12.625 to — 10.1492 kcal/mol), and
the energy ranges are comparable to the AP aggregation
inhibitor activity.

Thus compounds M(1), M(2), M(5), M(7), M(8) and
M(9) (Fig. 8) are selected as the lead molecules metabolise
through aliphatic hydroxylation, aromatic hydroxylation,
N-dealkylation, and O-dealkylation reactions.
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Conclusion

In the current study, an effort has been made by extract-
ing the relevant properties of a known AP aggregation
inhibitory activity set and extrapolating this knowledge
to develop predictive cheminformatic models for the
classification, identification, and prioritization of new
Ap aggregation inhibitors. For the purpose, a series of
30 curcumin derivatives which are reported as potent Ap
aggregation inhibitors were selected to develop various
QSAR and pharmacophore models. The established 2D
and 3D-QSAR models showed significant statistical qual-
ity and excellent predictive ability. To verify the reliability
of the models, the inhibitory activities were evaluated and
predicted. Molecular docking analyses of the representa-
tive inhibitors were performed to determine the binding
modes of the inhibitors at the active site of the protein
molecule 2BEG. Based on the QSAR and molecular dock-
ing results, some new potent inhibitors were designed,
and their activities are then predicted using an inverse
QSAR technique. These molecules were further filtered
using data mining techniques by Weka, ADME properties
were evaluated and the binding interactions understood
by molecular docking studies. This resulted in the selec-
tion of six lead molecules, M(1), M(2), M(5), M(7), M(8)
and M(9). Finally, our in silico results provide compelling
evidence for the utility of curcumin derivatives as a pre-
ventive medication for neurodegenerative diseases such as
AB,_4, induced AD. Further investigations are necessary
to examine the mechanisms of these molecules and their
in vivo effect. Yet, the results of the present study open
up the possibility that these derivatives can be developed
as promising therapeutics to reach to advanced studies for
treatment against Alzheimer’s disease.

Acknowledgements Aswathy L. is thankful to CSIR, New Delhi for
the financial assistance in the form of Senior Research Fellowship.
Jisha, R.S. is thankful to the University of Kerala, Thiruvananthapuram
for providing financial assistance in the form of University Junior
Research Fellowship for this work.

References

Ajay, Bemis GW, Murcko MA (1999) Designing libraries with CNS
activity. ] Med Chem 42:4942-4951. https://doi.org/10.1021/
jm990017w

Alzheimer’s Association (2017) 2017 Alzheimer’s disease facts
and figures. Alzheimer’s Dement 13:325-373. https://doi.
org/10.1016/j.jalz.2017.02.001

Aswathy L, Jisha RS, Masand VH et al (2017) Computational strate-
gies to explore antimalarial thiazine alkaloid lead compounds
based on an Australian marine sponge Plakortis lita. J Bio-
mol Struct Dyn 35:2407-2429. https://doi.org/10.1080/07391
102.2016.1220870

Ballante F, Ragno R (2012) 3-D QSAutogrid/R: an alternative proce-
dure to build 3-D QSAR models. methodologies and applications.
J Chem Inf Model 52:1674—-1685. https://doi.org/10.1021/ci300
123x

Begum AN, Jones MR, Lim GP et al (2008) Curcumin structure-func-
tion, bioavailability, and efficacy in models of neuroinflammation
and Alzheimer’s disease. J Pharmacol Exp Ther 326:196-208.
https://doi.org/10.1124/jpet.108.137455

Caesar I, Jonson M, Nilsson KPR et al (2012) Curcumin promotes
A-beta fibrillation and reduces neurotoxicity in transgenic dros-
ophila. PLoS ONE 7:e31424. https://doi.org/10.1371/journ
al.pone.0031424

Chatake T, Tanaka I, Umino H et al (2005) The hydration structure of
a Z-DNA hexameric duplex determined by a neutron diffraction
technique. Acta Crystallogr D Biol Crystallogr 61:1088—1098.
https://doi.org/10.1107/S0907444905015581

Citron M (2010) Alzheimer’s disease: strategies for disease modifica-
tion. Nat Rev Drug Discov 9:387-398. https://doi.org/10.1038/
nrd2896

Cramer RD, Patterson DE, Bunce JD (1988) Comparative molecular
field analysis (CoMFA). 1. Effect of shape on binding of steroids
to carrier proteins. J Am Chem Soc 110:5959-5967. https://doi.
org/10.1021/ja00226a005

Cruciani G, Watson KA (1994) Comparative molecular field analysis
using GRID force-field and GOLPE variable selection methods
in a study of inhibitors of glycogen phosphorylase b. J] Med Chem
37:2589-2601. https://doi.org/10.1021/jm00042a012

Dong M, Lu X, Ma Y et al (2015) An efficient approach for automated
mass segmentation and classification in mammograms. J Digit
Imaging 28:613-625. https://doi.org/10.1007/s10278-015-9778-4

Dubey SK, Sharma AK, Narain U et al (2008) Design, synthesis and
characterization of some bioactive conjugates of curcumin with
glycine, glutamic acid, valine and demethylenated piperic acid
and study of their antimicrobial and antiproliferative properties.
Eur J Med Chem 43:1837-1846. https://doi.org/10.1016/j.ejmec
h.2007.11.027

Elfiky AA, Elshemey WM (2016) IDX-184 is a superior HCV direct-
acting antiviral drug: a QSAR study. Med Chem Res 25:1005—
1008. https://doi.org/10.1007/s00044-016-1533-y

Frank E, Hall M, Holmes G et al (2005) Weka. In: Maimon O, Rokach
L (eds) Data mining and knowledge discovery handbook.
Springer, Boston, MA, pp 1305-1314

Garcia-Alloza M, Borrelli LA, Rozkalne A et al (2007) Curcumin
labels amyloid pathology in vivo, disrupts existing plaques, and
partially restores distorted neurites in an Alzheimer mouse model:
curcumin reverses amyloid pathology in vivo. J Neurochem
102:1095-1104. https://doi.org/10.1111/j.1471-4159.2007.04613
X

Gasteiger E, Hoogland C, Gattiker A et al (2005) Protein identifica-
tion and analysis tools on the ExPASy server. In: Walker IM (ed)
The proteomics protocols handbook. Humana Press, Totowa, pp
571-607

Geourjon C, Deléage G (1995) SOPMA: significant improvements in
protein secondary structure prediction by consensus prediction
from multiple alignments. Comput Appl Biosci 11:681-684

Gibbs MA, Hosea NA (2003) Factors affecting the clinical develop-
ment of cytochrome P450 3A substrates. Clin Pharmacokinet
42:969-984. https://doi.org/10.2165/00003088-200342110-00003

Gill SC, von Hippel PH (1989) Calculation of protein extinction coef-
ficients from amino acid sequence data. Anal Biochem 182:319—
326. https://doi.org/10.1016/0003-2697(89)90602-7

Golbraikh A, Tropsha A (2002) Beware of q2! J Mol Graph Model
20:269-276

Golde TE, Eckman CB, Younkin SG (2000) Biochemical detection
of Abeta isoforms: implications for pathogenesis, diagnosis,

@ Springer


https://doi.org/10.1021/jm990017w
https://doi.org/10.1021/jm990017w
https://doi.org/10.1016/j.jalz.2017.02.001
https://doi.org/10.1016/j.jalz.2017.02.001
https://doi.org/10.1080/07391102.2016.1220870
https://doi.org/10.1080/07391102.2016.1220870
https://doi.org/10.1021/ci300123x
https://doi.org/10.1021/ci300123x
https://doi.org/10.1124/jpet.108.137455
https://doi.org/10.1371/journal.pone.0031424
https://doi.org/10.1371/journal.pone.0031424
https://doi.org/10.1107/S0907444905015581
https://doi.org/10.1038/nrd2896
https://doi.org/10.1038/nrd2896
https://doi.org/10.1021/ja00226a005
https://doi.org/10.1021/ja00226a005
https://doi.org/10.1021/jm00042a012
https://doi.org/10.1007/s10278-015-9778-4
https://doi.org/10.1016/j.ejmech.2007.11.027
https://doi.org/10.1016/j.ejmech.2007.11.027
https://doi.org/10.1007/s00044-016-1533-y
https://doi.org/10.1111/j.1471-4159.2007.04613.x
https://doi.org/10.1111/j.1471-4159.2007.04613.x
https://doi.org/10.2165/00003088-200342110-00003
https://doi.org/10.1016/0003-2697(89)90602-7

12 Page 18 of 19

In Silico Pharmacology (2018) 6:12

and treatment of Alzheimer’s disease. Biochim Biophys Acta
1502:172-187

Guruprasad K, Reddy BV, Pandit MW (1990) Correlation between
stability of a protein and its dipeptide composition: a novel
approach for predicting in vivo stability of a protein from its pri-
mary sequence. Protein Eng 4:155-161

Haass C, Selkoe DJ (2007) Soluble protein oligomers in neurodegen-
eration: lessons from the Alzheimer’s amyloid beta-peptide. Nat
Rev Mol Cell Biol 8:101-112. https://doi.org/10.1038/nrm2101

Halgren TA (1996) Merck molecular force field. I. Basis, form, scope,
parameterization, and performance of MMFF94. ] Comput Chem
17:490-519

Hamaguchi T, Ono K, Murase A, Yamada M (2009) Phenolic com-
pounds prevent Alzheimer’s pathology through different effects on
the amyloid-p aggregation pathway. Am J Pathol 175:2557-2565.
https://doi.org/10.2353/ajpath.2009.090417

Hardy J, Selkoe DJ (2002) The amyloid hypothesis of Alzheimer’s dis-
ease: progress and problems on the road to therapeutics. Science
297:353-356. https://doi.org/10.1126/science. 1072994

Hsu J-L, Hung P-C, Lin H-Y, Hsieh C-H (2015) Applying under-
sampling techniques and cost-sensitive learning methods on risk
assessment of breast cancer. ] Med Syst. https://doi.org/10.1007/
$10916-015-0210-x

Ikai A (1980) Thermostability and aliphatic index of globular proteins.
J Biochem 88:1895-1898

Jack CR, Knopman DS, Jagust WJ et al (2010) Hypothetical model
of dynamic biomarkers of the Alzheimer’s pathological cas-
cade. Lancet Neurol 9:119-128. https://doi.org/10.1016/S1474
-4422(09)70299-6

Janitza S, Strobl C, Boulesteix A-L (2013) An AUC-based permutation
variable importance measure for random forests. BMC Bioinform
14:119. https://doi.org/10.1186/1471-2105-14-119

Jin W, Wang J, Zhu T et al (2014) Anti-inflammatory effects of cur-
cumin in experimental spinal cord injury in rats. Inflamm Res
63:381-387. https://doi.org/10.1007/s00011-014-0710-z

Jisha RS, Aswathy L, Masand VH et al (2017) Exploration of
3,6-dihydroimidazo(4,5-d)pyrrolo(2,3-b)pyridin-2(1 H)-one
derivatives as JAK inhibitors using various in silico techniques.
In Silico Pharmacol. https://doi.org/10.1007/s40203-017-0029-x

Kapetanovic IM (2008) Computer-aided drug discovery and devel-
opment (CADDD): in silico-chemico-biological approach.
Chem Biol Interact 171:165-176. https://doi.org/10.1016/].
¢bi.2006.12.006

Klebe G, Abraham U, Mietzner T (1994) Molecular similarity indices
in a comparative analysis (CoMSIA) of drug molecules to cor-
relate and predict their biological activity. ] Med Chem 37:4130—
4146. https://doi.org/10.1021/jm00050a010

Kyte J, Doolittle RF (1982) A simple method for displaying the hydro-
pathic character of a protein. ] Mol Biol 157:105-132

Lengauer T, Rarey M (1996) Computational methods for biomolecular
docking. Curr Opin Struct Biol 6:402-406

Lim GP, Chu T, Yang F et al (2001) The curry spice curcumin reduces
oxidative damage and amyloid pathology in an Alzheimer trans-
genic mouse. J Neurosci 21:8370-8377

Liihrs T, Ritter C, Adrian M et al (2005) 3D structure of Alzheimer’s
amyloid-beta(1-42) fibrils. Proc Natl Acad Sci USA 102:17342—-
17347. https://doi.org/10.1073/pnas.0506723102

Ma X, Chen C, Yang J (2005) Predictive model of blood—brain barrier
penetration of organic compounds. Acta Pharmacol Sin 26:500-
512. https://doi.org/10.1111/j.1745-7254.2005.00068.x

Ma Q-L, Zuo X, Yang F et al (2013) Curcumin suppresses soluble tau
dimers and corrects molecular chaperone, synaptic, and behav-
ioral deficits in aged human tau transgenic mice. J Biol Chem
288:4056-4065. https://doi.org/10.1074/jbc.M112.393751

Mannu J, Jenardhanan P, Mathur PP (2011) A computational study
of CYP3A4 mediated drug interaction profiles for anti-HIV

@ Springer

drugs. J] Mol Model 17:1847-1854. https://doi.org/10.1007/
$00894-010-0890-6

Negi PS, Jayaprakasha GK, Jagan Mohan Rao L et al (1999) Antibacte-
rial activity of turmeric oil: a byproduct from curcumin manufac-
ture. J Agric Food Chem 47:4297-4300. https://doi.org/10.1021/
j1990308d

Nguyen TKC, Dzung TTK, Cuong PV (2014) Assessment of antifungal
activity of turmeric essential oil-loaded chitosan nanoparticles. J
Chem Bio Phy Sci Sec B 4:2347-2356

Nishikawa H, Tsutsumi J, Kitani S (2013) Anti-inflammatory and anti-
oxidative effect of curcumin in connective tissue type mast cell. J
Funct Foods 5:763-772. https://doi.org/10.1016/j.jff.2013.01.022

Ojha PK, Roy K (2011) Comparative QSARs for antimalarial endo-
chins: importance of descriptor-thinning and noise reduction prior
to feature selection. Chemom Intell Lab Syst 109:146-161. https
://doi.org/10.1016/j.chemolab.2011.08.007

Ono K, Hasegawa K, Naiki H, Yamada M (2004) Curcumin has potent
anti-amyloidogenic effects for Alzheimer’s beta-amyloid fibrils
in vitro. J Neurosci Res 75:742-750. https://doi.org/10.1002/
jnr.20025

Roy K, Kar S, Ambure P (2015a) On a simple approach for determin-
ing applicability domain of QSAR models. Chemom Intell Lab
Syst 145:22-29. https://doi.org/10.1016/j.chemolab.2015.04.013

Roy K, Kar S, Ambure P (2015b) On a simple approach for determin-
ing applicability domain of QSAR models. Chemom Intell Lab
Syst 145:22-29. https://doi.org/10.1016/j.chemolab.2015.04.013

Sajeev R, Athira RS, Nufail M et al (2013) Computational predictive
models for organic semiconductors. J] Comput Electron 12:790—
795. https://doi.org/10.1007/s10825-013-0486-3

Saleh NA (2015) The QSAR and docking calculations of fullerene
derivatives as HIV-1 protease inhibitors. Spectrochim Acta Part A
Mol Biomol Spectrosc 136:1523—-1529. https://doi.org/10.1016/].
5aa.2014.10.045

Seal A, Passi A, Jaleel UA et al (2012) In-silico predictive mutagenicity
model generation using supervised learning approaches. J] Chem-
inform 4:10. https://doi.org/10.1186/1758-2946-4-10

Selkoe DJ (1994) Cell biology of the amyloid beta-protein precursor
and the mechanism of Alzheimer’s disease. Annu Rev Cell Biol
10:373-403. https://doi.org/10.1146/annurev.cb.10.110194.00210
5

Selkoe DI (1997) Alzheimer’s disease: genotypes, phenotypes, and
treatments. Science 275:630-631

Sharma RA, McLelland HR, Hill KA et al (2001) Pharmacodynamic
and pharmacokinetic study of oral Curcuma extract in patients
with colorectal cancer. Clin Cancer Res 7:1894-1900

Shibi IG, Aswathy L, Jisha RS et al (2015) Molecular docking and
QSAR analyses for understanding the antimalarial activity of
some 7-substituted-4-aminoquinoline derivatives. Eur J Pharm
Sci 77:9-23. https://doi.org/10.1016/j.ejps.2015.05.025

Shibi IG, Aswathy L, Jisha RS et al (2016) Virtual screening techniques
to probe the antimalarial activity of some traditionally used phy-
tochemicals. Comb Chem High Throughput Screen 19:572-591

Tetko IV, Tanchuk VY, Villa AE (2001) Prediction of n-octanol/water
partition coefficients from PHYSPROP database using artificial
neural networks and E-state indices. ] Chem Inf Comput Sci
41:1407-1421

Tropsha A, Gramatica P, Gombar V (2003) The importance of being
earnest: validation is the absolute essential for successful appli-
cation and interpretation of QSPR models. QSAR Comb Sci
22:69-717. https://doi.org/10.1002/qsar.200390007

Wahi D, Jamal S, Goyal S et al (2015) Cheminformatics models based
on machine learning approaches for design of USP1/UAF]1 abro-
gators as anticancer agents. Syst Synth Biol 9:33—43. https://doi.
org/10.1007/s11693-015-9162-1

Xiao Y, Ma B, McElheny D et al (2015) Ap(1-42) fibril structure illu-
minates self-recognition and replication of amyloid in Alzheimer’s


https://doi.org/10.1038/nrm2101
https://doi.org/10.2353/ajpath.2009.090417
https://doi.org/10.1126/science.1072994
https://doi.org/10.1007/s10916-015-0210-x
https://doi.org/10.1007/s10916-015-0210-x
https://doi.org/10.1016/S1474-4422(09)70299-6
https://doi.org/10.1016/S1474-4422(09)70299-6
https://doi.org/10.1186/1471-2105-14-119
https://doi.org/10.1007/s00011-014-0710-z
https://doi.org/10.1007/s40203-017-0029-x
https://doi.org/10.1016/j.cbi.2006.12.006
https://doi.org/10.1016/j.cbi.2006.12.006
https://doi.org/10.1021/jm00050a010
https://doi.org/10.1073/pnas.0506723102
https://doi.org/10.1111/j.1745-7254.2005.00068.x
https://doi.org/10.1074/jbc.M112.393751
https://doi.org/10.1007/s00894-010-0890-6
https://doi.org/10.1007/s00894-010-0890-6
https://doi.org/10.1021/jf990308d
https://doi.org/10.1021/jf990308d
https://doi.org/10.1016/j.jff.2013.01.022
https://doi.org/10.1016/j.chemolab.2011.08.007
https://doi.org/10.1016/j.chemolab.2011.08.007
https://doi.org/10.1002/jnr.20025
https://doi.org/10.1002/jnr.20025
https://doi.org/10.1016/j.chemolab.2015.04.013
https://doi.org/10.1016/j.chemolab.2015.04.013
https://doi.org/10.1007/s10825-013-0486-3
https://doi.org/10.1016/j.saa.2014.10.045
https://doi.org/10.1016/j.saa.2014.10.045
https://doi.org/10.1186/1758-2946-4-10
https://doi.org/10.1146/annurev.cb.10.110194.002105
https://doi.org/10.1146/annurev.cb.10.110194.002105
https://doi.org/10.1016/j.ejps.2015.05.025
https://doi.org/10.1002/qsar.200390007
https://doi.org/10.1007/s11693-015-9162-1
https://doi.org/10.1007/s11693-015-9162-1

In Silico Pharmacology (2018) 6:12

Page190f19 12

disease. Nat Struct Mol Biol 22:499-505. https://doi.org/10.1038/
nsmb.2991

Yamashita S, Furubayashi T, Kataoka M et al (2000) Optimized condi-
tions for prediction of intestinal drug permeability using Caco-2
cells. Eur J Pharm Sci 10:195-204

Yanagisawa D, Taguchi H, Morikawa S et al (2015) Novel curcumin
derivatives as potent inhibitors of amyloid § aggregation. Bio-
chem Biophys Rep 4:357-368. https://doi.org/10.1016/j.bbrep
.2015.10.009

Yang F, Lim GP, Begum AN et al (2005a) Curcumin inhibits for-
mation of amyloid f oligomers and fibrils, binds plaques, and
reduces amyloid in vivo. J Biol Chem 280:5892-5901. https://doi.
org/10.1074/jbc.M404751200

Yang H, Xie W, Xue X et al (2005b) Design of wide-spectrum inhibi-
tors targeting coronavirus main proteases. PLoS Biol 3:¢324. https
://doi.org/10.1371/journal.pbio.0030324

Yap CW (2011) PaDEL-descriptor: an open source software to cal-
culate molecular descriptors and fingerprints. J] Comput Chem
32:1466-1474. https://doi.org/10.1002/jcc.21707

Zhao YH, Le J, Abraham MH et al (2001) Evaluation of human intes-
tinal absorption data and subsequent derivation of a quantitative
structure-activity relationship (QSAR) with the Abraham descrip-
tors. J Pharm Sci 90:749-784

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1038/nsmb.2991
https://doi.org/10.1038/nsmb.2991
https://doi.org/10.1016/j.bbrep.2015.10.009
https://doi.org/10.1016/j.bbrep.2015.10.009
https://doi.org/10.1074/jbc.M404751200
https://doi.org/10.1074/jbc.M404751200
https://doi.org/10.1371/journal.pbio.0030324
https://doi.org/10.1371/journal.pbio.0030324
https://doi.org/10.1002/jcc.21707

I 1 i
s

ISE"’F'!‘T:‘H R-I'_ 'l = I '-!I.' e Tl i _E 55

GROWING CYBERCR)

Department (yp Manage merit,

e ——

e ——

10 detv. 165 & new it

ISSN 2319-4970

MES, THREATS WITH RANSOMWARE

R. B. Patil

Vidya Bharati Mahavidyalaya, Amravati
mkhaparilymzikar@gmaif-mm

ABSTRACT

ear, and we are poised aeain or another round o ficious, afi
il c_].fbeau.rr::r:-.t.f.-, ARy of vohich vuill drey ! gain for ¢ of malicious, often

arly stage venjure capitalisy

; "Hpan ever mare sophisticated technology. And some af which wijl
lon-iayered artacks are fust one of a number of challenges we see tinfolding this year in
T pecializing in cybersecurity Investing, it is our businesy to

rends on the horizon and 1o painstakingly scrutinize, ver and then

Trends In Cybercrime
: re_ seven (rends -

eted spear phishin i

gt

The easiest way for a
al 10 aceess valuahle data is often by

g pETSOnS into divulging their user names and
dg, This is easier than writing sophisticated
puter code. What is new abouyt phishing attacks is
ting of high-level executives and others with a

1 security  clearance, Educating  targets s
fhicient. What is also needed is real-time monitoring
NINg systems with blocking capabilities.
1somware: This is malware that steals something
I Ccompuler user and demands a ransom to retum
Ine piece of ransomware, the recent CyrproWall v3,
aften exploits social engineering technigues, has
fundreds of thousands of users globally more than
i lion so far, according to the Cyber Threat

My
2l

are essentially two types of ransomware. Cne
_ omputer system and tricks the user into
ﬁ'?iﬁﬂl 4 ransom payment 15 required to unlock
H rlly, no harm is done to the sysiem and no
tion 15 siolen. The other, more serious type of
vare encrypts files on a system's hard drive and
fansom payment to get the keys to decrypt
s very difficult, if not i.m;mssiblel, to break
tion, and information is sometimes lost
e attacks. One variant of this ransomware
.t“ﬂl}' hard drive files, but also the network-
potentially targeting more users, -
5\5;:" af pﬁ.m::i defense against mn_llulnus
Surprisingly, many attacks have an |!151d:r
BEAL even if it is just some sort of mistake.
ither lhillg& insiders erase router configurations
upauthorized rule changes to frewalls.
15 sometimes difficult to distinguish these

malicious steps from normal service outages, some
situations persist for weeks before the start of a formal
investigation,

Remedying the problem in this particular case is usually
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gser o call one of six international numbers 1o input o
b it code. While the malware elaimed that this call
v weuld be free, it was routed through a FOENC OPCralor in
U 4 country with high intermational phone rates, who
I:'iz":“j the call on hold, cwsing the user 1o incur
large [ijipn_al long distance charges,
In February 2013, a ransomware Trojan based on the
geamp.EK exploit kit surfaced;  the  malware  was
distributed via sites hosted on the project hosting
services SourceForge and GitHub that claimed o offer
=fake nude pics” of celebrities. In July 2013, an OS5 X-
specific ransomware Trojan surfaced, which displays a
web page that accuses the user of downloading
pomography. Unlike its Windows-based counterparts, it
dioes not block the entire computer, but simply gxploits
the behavior of the web browser itselfto frustrate
attempts to close the page through normal means.
In July 2013, a 2]1-year-old man from Virginia, whose
computer coincidentally did contain  pormographic
photographs of under aged girls with whom he had
conducted sexvalized communications, tumed himself
in to police after receiving and being deceived by
ransomware purporting to be an FBI message accusing
him of possessing child pornography. An imvestigation
discovered the incnminating files, and the man was
charged with child scxual abusc and posscession of child
pamography.

Leakware (also called Doxwarc)
The converse of ransomware i3 a cryptovirology attack
that threatens to publish stolen information from the
victim's computer system rather than deny the victim
#ccess 1o it In a leakware attack, malware exfiltrates
sensitive host data cither to the attacker or alternatively,
o remote instances of the malware, and the attacker
threatens to publish the victim's data unless a ransom is
paid. The attack was presented at West Point in 2003
and was summarized in the book Malicious
Cryptography as follows, "The attack differs from the
extortion attack in the following way. In the extortion
attack, the victim is denied access to its own valuable
information and has to pay to get it back, where in the
alta:_ﬂ: that is presented here the victim retains access 1o
the information but its disclosure is at the discretion of
the computer virus”. The attack is rooted in game theory

l."fdr'-ﬂ'lr?-h:rf‘-‘”: Internarional Inrecdisciplinaey Bescarch foumal (Special Proceeding Fesure)
e :

and was originally dubbed “non-zero sum gamcs and
survivable malware”. The attack con yicld monetary
pain in cases where the malware acquires access 1o
information that may damage the wictim user or
arganization, e.g., reputational damage t11.'-|:_ could result
from publishing proof that the attack itself was a

SLICCOSS,

Maobile Ransomware
With the increased popularity of ransomware on PCs,
there hias alse been a significant increase in the volume
of ransomwarn affecting smartphones,
particularly Android devices. (108 devices Iamlpmtl:cl-:d
by Apple Inc.’s restrictions of what applications they
allow on the i0S App Storc.)
Unlike ransomwarc on desktop computers, where
encrypting ransomware is more widespread than non-
encrypting ransomware, mobile devices have almost no
encrypling ransomware because most of the crucial data
is stored in clouds. When data is backed up in cloud
storage, there is no need to pay a ransom. For this
reason, non-encrypting ransomware (or ‘blockers’,
because they block access to the device) are much more
popular on mobiles.
Mobile ransomware usually spreads by pretending to be
a legitimate app in third party stores, however, they can
also spread through other means such as infected
emails, and unsecure websites, They act by overlaying
the interface of every app with the malware's own,
which prevents the user from using any application.
Blockers are also more effective on mobile devices
because the hard drive is usually soldered onto the
motherboard, whereas on PCs one could simply unplug
the hard drive from the infected PC and use another PC
Io retrieve its data, One thing that is unique to mobile
ransomware is that it can hijack the phone's PIN and
use the device’s own security against the user. To
protect a phone from ransomware, one can either scan
for malware on the phone regularly, and avoid
suspicious links and applications.

Conclusion
Cybererime is increasing so fast and in year 2017 it may
be doubled. Ransomware is a malware which creates
problems (o government  and  non-government
organizations, Using cybersecurity, cybercrimes can be
resolved. This can control the number of malware that
creates problem to computer and other systems,
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ABSTRACT: Melghat forest is rich in biodiversity of medicinal plants and this area is inhabited by
scheduled tribe Korku. The purpose of the present study was to record the ethnobotanical knowledge
of korku tribe using these wildly growing medicinal plants and the survey was conducted during the
years 2014-2017. Forty eight plant species belonging to thirty four families which are extensively
being used as medicinal plants as well as for food were collected and their traditional usage by korku
tribe were studied. The botanical name, family, vernacular name, Flowering periods, Voucher
specimen, date of collection, Precise GPS Location, Height above Sea level, Life form, Abundance,
Frequency Citation, Relative Frequency Citation index, parts used, Drug formulation & dosage to
cure various ailments are discussed in this study. The indigenous extraction and drug formation
practices recorded in the present study can be tested and standardized on scientific scale. This study
will be helpful in providing awareness about harvesting these medicinally important plants in a

conservative manner.
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1.INTRODUCTION

Forest structure and floristics knowledge are necessary for the study of forest dynamics, animal —
plant interactions and cycling of nutrients. As life support system forests are the most important
component on the earth. These days Biodiversity has always remained the topic of hot debate and
discussion. Biodiversity conservation strategy needs strong basis of Biodiversity Assessment. Until
and unless we know what is our biodiversity, we can't decide what is to be conserved and how. As
far as plants are concerned most of the region of the country are floristically explored — are
continuously being explored - and to good extent we have idea about our species wealth [1]. Besides
the detailed assessment of floristic diversity of area of conservation, whether they are endemic,
endangered or medicinally important plant species, the causes of forest destruction are also equally
important in assigning conservation values. Plants have now been used as traditional medicines from
about more than five thousand years for curing, suppressing, and prevention of diseases of humans
[2]. Ancient methods of using plants for various diseases is known as herbal medicine which refers
to the use of different parts of the plant for medicinal purposes [3]. The herbal medicines are
considered to be of great importance among different indigenous and rural communities in many
developing countries [4]. Herbal drugs constitute only those traditional medicines which primarily
use medicinal plant preparations for therapy [5]. According to WHO, traditional medicines is
therapeutic practices which have an existence from more than hundreds of years [6]. Analyses of
published information on medicinal plants used by the six major systems of medicine in India are
as; 1250-1400 plants in Ayurveda [7]; 342 plants in Unani; and 328 plants in Siddha; 4671 in Folk;
482 in Homoepathy; 1106-3600 plants in Tibetan Medicine [8]. Even most world population
belonging to developing countries are still dependent on these traditionally used medicinal plants
for their health care [9]. The information about the usage and importance of these medicinal plants
was discovered by local tribal communities. Due to the rich biodiversity of Melghat forest certain
scheduled tribes are inhabited in this area which includes ‘Korku’, ‘Gond’, ‘Nihal’, ‘Balai’ and
‘Gaoli’ etc but majority of population and area is covered by Korku tribe while as percentage of
other tribes is limited [10]. According to official website of Melghat Tiger Reserve, Korku’s had
been drawing their sustenance from a period of almost one century from the forests of this area and
are mainly engaging themselves in forest produce harvesting. This tribe has very important role in
providing laborers for development works and forest conservation. They have acquired skills which
are required for harvesting these forest products which are later processed and send to markets as
forest products. The main purpose of this survey is that it can be very important for research students
dealing with medicinal plants. Some already studied plants of this area have shown that nutritional
value of those plant foods is quite high, as they contain greater amounts of vitamins, minerals,
carbohydrates, protein, and fat than cultivated plant foods. Taking these perspectives in
consideration, the exploratory study for the study of plants with medicinal use was carried out within
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korku tribe inhabiting in the Melghat forest. This area being hilly in character, tribal people are

mostly relying on the plants or plant derived products for the basic health care and foods. Most of
the human ailments and veterinary diseases are cured by prescriptions of local bhagat (vaidoo) and
elderly people with the help of herbal products.

2. MATERIALS AND METHODS

Demography

The Melghat area is in the Northern part of Amravati District of Maharashtra State and was declared
a tiger reserve in 1974. The total area of the biosphere reserve is around 1677 km?. The forest
vegetation is tropical dry deciduous in nature. The study was done in the Korku tribe which reside
in Melghat area at coordinates 21° 26'45'N and 77°11'50'E which is also shown by map in “Figures
1,2, &3”.
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Figures 1, 2, & 3: Map of India showing Maharashtra State in which study area Melghat
Forest Area has been shown

Methodology

The study was planned in the beginning of the May 2014 - January 2017 to investigate and

enumerate the flowering plant which are used by people of korku tribe in their routine health care

system to cure various ailments. Nature of ailments was identified with the help of elderly tribal

healers of the particular area. Seven trips were done to the understudy area during investigating time
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period (May & September, 2014; March & November, 2015; November & December, 2016; January,

2017) by all the authors from time to time in order to record the diversity and ethnic knowledge of
the plant diversity found in the understudy area. For collection of data questionnaire, semi-structured
interviews and direct observations were done [11]. Before each interview, researchers and the
informants signed a Prior informed consent (PIC) according to Kyoto protocol concerning the
intellectual property rights (IPR) of local inhabitants and plant resources of the area. The sole
purpose of this study was designed for unveiling the precious wealth of indigenous knowledge. The
information about local name, part used and methodology of usage from the korku tribe was noted
during the survey [12]. During observation field notes were recorded in field notebooks and voucher
specimens of these species were collected. The collected specimens were processed using usual
taxonomic methods of drying and mounting [13] and herbarium were prepared by standard methods
[14]. The specimens were identified with the help of existing literature [15],[16],[17],[18],[19] and
authorized taxonomist of the area. These collected specimens have been preserved in the herbarium
of Department of Botany, Vidyabharati Mahavidyalaya College, Amravati (M.S.). The plants were
classified according to the classification of Bentham and Hooker (1862-1883) [20] and their
botanical name, local name, family, flowering phonology, altitudinal range, life form representation,
part used and methodology of using these parts (wherever necessary) and most frequently treated
diseases. The plants in this survey were classified into herbs, shrubs, trees and climbers using the
Raunkiar’s (1934) [21] life form classification system. Data documented during the ethnobotanical
survey was entered on a Microsoft excel database and analyzed to determine the proportions of
different variables. Relative Frequency of Citation (RFC) of reported species was also determined
by using formula;

RFC=FC /N (0<RFC<1)
This index shows the local importance of each species and it is given by the frequency of citation
(FC, 