g

'-l__'l..:-')_Lr I_J.L_.IH,__. _:' s ; ]
e @ .
i R ewne - BC 035285
' AN TR : Wy
ot I"‘J - e
:':lﬁilm sraav 3, P T am _. :kj:.__ﬂzﬁﬁ_ Jﬁ} '
I ﬂ l-\. - 2 [Ru Hﬁ

g s (R . - U i

E ?;.:’.TE";TE?_W s{@:ﬂ_ﬁlﬂ :%%% JUN 201
1

i i m—— '??ﬂ

Fl!.'-'l . T T "‘r
e R 3 b ;
I e
"“‘; ! i MORENDUM OF UNDERSTANDING (MOU)
e BETWEEN
’ i
§ AMITY UNIVERSITY JHARKHAND
City Campus. Nivaranpur, Main Road, Ranchi-83400 1, Jharkhand
Website: www aminy.edu'mnchi’
g AND
§
.|:|F
H PROGRESSIVE EDUCATION SOCIETY'S
MODERN COLLEGE OF ARTS, SCIENCE & COMMERCE
§ Pune University Circle, Pashan Road, Ganeshkhind, Pune-411 016, Maharashira
R Website: www.moderncollepegk. org
i Page 1af 9

//.J‘ih:w-‘”"




FREAMBLE

In the spirit of intellectual cooperation scholarly exchange, and the development of national
partnership with institutions, Amity University Jharkhand and Progressive Education Society’s
Modern College of Arts, Science and Commerce agree to establish a program of exchange and
collaboration on related matters of mutual interest that may emerge over time.

The MEMORANDUM OF UNDERSTANDING (Mol made on 15" June 2021 between the
Amity University Jharkhand, Ranchi, a private University under section 3 of the University
Grants Commission Act, 1956 having its office at - City Campus, Ranchi, Jharkhand, through
Profl. (Dr.) Raman Kumar Jha, Vice-Chancellor (hereinafter referred to as the party of the “First
Part/ AUJ" which expression shall, unless repugnant to the context thereof, include its, successors
and essigns) and Progressive Education Society’s Modern College of Arts, Science and
Commerce, having its office at Ganeshkhind, Pune through Dr. Sanjay S. Kharat, its Principal
{hereinafter referred to as the party of the “Second Part / MCASCGK™ which expression shall,

unless repugnant to the context thereaf, include its, successors and assigns),

SCOPE AND OBJECTIVES OF Mol:

The scope and objectives of Mol! are defined as:

AUJ and MCASCGK agree to sign this Mol for sharing academic ideas, offering internships.
hands-on or on-job training w0 students/faculty of each signing pary, project work for students,
faculty/student exchange for collaborative research programs besides Otganizing joint evenls,

mutually acceptable to each of the signing party and to get the Mutual Benefits.

DURATION OF Moll:
This Mol comes into effect from the date of its signing and will remain in force for period of

FIVE YEARS. Its validity can be extended by mutual agreement between both the parties.

RESPONSIBILITIES OF  AUJ, RANCHI, JHARKHAND AND MCASCGK,
GANESHKHIND, PUNE:

Common Roles of AUTand MCASCGK:
|, The purposes of the cooperation are 1o promote cooperative research and to facilitate the
exchange of ideas, the development of new knowledge, and 1o enhance high quality
research acumen. The major thrust afthe research on which the parties will cooperate i.e,,

Acaillemic Research,
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The modes of cooperation will include:
{2y Exchanges of faculty and students for the purposes of research, teaching and
evenis,
(b) The development and implementation of cooperative  research  projects,
professional development programs, and copacity-building efforts,
(¢} The dissemination of findings through scholorly publication, white papers and in
the media.

2. To achieve the goals of this cooperation, both parties will, insefur as the means of each
allow:

{a) Primote institutional exchange by inviting faculty, researchers snd student of the
partner institution o participate in appropriate research activitics,

(b} Organize symposia, conferences and meetings on timely research issues.

(¢} Develop and carry out joint research programs, and

{d) Exchange informationperiaining to the agreed-upon research arcas.

3. Prior to the initiation of any particular project or sctivity, the specific terms ol coopération
and exchange for that project will be discussed and agreed upon in writing by the
dppropriste responsible representatives of both institutions,

4. Both parties understand that all financial arcangements for specific exchange activities
must be mutually agreed upon and will depend on the availability of funds. In additlon,
the scope of the activities will be subject 1o funds available at the institutions for the t v
of collaboration undertaken and any financial assistance that may be obtained by gither
from external sources,

3. Either party may propose 1w the other specific individunl research prajects  for
collaboration. Such proposal may be made at any time and the parties will develop an
sgreement for euch agreed-upon project. The protection and exploitation of any
intellectual property arising out of a research project will be addressed in each individual
project agreement early on and ongoingl ¥,

6. The fund of joint research praject will be used 60% by the PI {Principal Investigatory and
respective institution according 1o the mutual consent among PILand Co-Pl (Co-Pri neipal
investigator) following the term and conditions of respective funding agency.

7. Bath institutions must adhere with research ethics and must go for approval by the

nathonal or/and intermational ethical committees,
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8. Each institution agrees to release and hold the aother harmless from and againstany claims,
damages, liability or costs, 1 the extent such claims damages, lisbility or costs arise from
the negligent or willful acts or omission of the other university or any of its agents or
employees in connection with their respective performance under this Mol

9. The parties agree that in the course al'implementing this Moll, they will not engage in
unlawful diserimination on the grounds of race. gender. <exual orientation, ape, religion,
social class, national or ethnic origin or disability.

10, Amendments to this Mol may be muade wt any time after consultation and agreement
between the two institutions. Any such amendment must be in writing and signed by both
parties,

1. This Mol will remain in force for a perlod of five vears from the date it is fully executed.
The Mol can also be suitably modified, as agreed to by both the parties, 1o reflect an
increased scope, nature of engagement/activities includin g financial commitments, ifany.
Prior to the xpiration date, the Mol may be reviewed for possible renewal for a further

five-year period.

Specific Roles of AU

I Provide technical support and facility for the students under the undergraduate
(UG ¥ postgraduate (PG)YPhID programs.

2. AUT will provide the scademic staff and necessary infrastructure for UG/PG/PhD
courses mutually for smooth conduct of the programs.

3. Exchange of information through lectures and practical relating to their activities in
field of mutual interest.

4. Provide intemnship to the UG / PG students.

Provide Dissertation projects 1o the PG,

L]

Arrange observer ship programs for the students.

T A

Sharing of information periodically and regularly,

Specific roles of MCASCGK:
I Provide technical support and facility for the students under the undergradusate
(UG postgraduate (PGY/PhD programs,
2. MCASCGK will provide the scademic stalT and mecessary infrastructure for
UGPGPhD eourses mutually for smooth conduet of the Progriams.
Paged of 8
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- Exchange of information through lectures snd practicals relating fo their activities in

field of mutual interest.

- Pravide intermship and summer training to the graduate (LG ‘postgraduate (PG)

students.
Provide Dissertation projects to the postgraduate (PG) students.

. Arrange observer ship programs for the students,

. Sharing of information periodically and regularly.

Common Activities by Both the Parties

|-

Both institutions agree to supply workspace, library and technical facilities as
applicable.

The consullancy and teavel expenses rélated (o the visits for lectures'sessions will be
reimbursed by the host institute on mutually agreed terms,

The Moll may be amended, renewed and terminated by mutual written agreement
between the Heads nl!"l:lnl:h'thﬁ: mstitues.

Either institute shall have the right to terminate this Mal) upan 6l-day prior notice
period to the other Institute.

AUJ and MCASCGK mutually agree to exchange stalf / students for their projects,
clinical raining/intemship. on job training, project work, and student/faculty exchange
and for collaborative research programs to get the Mutual Bencfits and the charges will
be home by individual students as per the institutes rules and regulations.

AL and MCASCGK mutually agree to help each other to establish and develop
laboratories, research centers, ete. as and when required

Faculty of AU and MCASCGK depending on their qualifications and experience can
act @s co-guides 10 the students pursuing the post-gradustion and PhD., programs ut
AUJand MCASCGK as the case may be, and sccording to the rules and regulations of
each party.

Areas for faculty development shall be identified and joint proposals shall be submited
1o various funding agencies like ICMR, ICAR, SERB. DST. DRT. BRNS, and RGSTC
ele.

Both the institutes will participate in relevant governmenlt programs / schemes 1o take
mutual benefits of Institute - Institute collaborations wherever possible,
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10. AUJ and MCASCGK mutually agree that publications of the joint research carried out
will be done jointly by both the institules incorporating the names of all the
contributors.

11, This document is in no way intended to create a legal or binding obligation on either
party. It serves only as a record of the parties’ current intentions to enhance relat wonship

of the Institute and Institute going forward.

NOTICES:
Any notices given under this A greement will be in wri ting and delivered by e-mail or speed

post or by hand addressed to the parties as follows:

Al
Address: AMITY UNIVERSITY JHARKHAND
City Campus, Nivaranpur, Main Road, Ranchi-834001, Jharkhand, Tel, No: 0651-6605200

MCASCGK
Address: Progressive Education Society’s Modern College of Arts, Science and Commerce,
Ganeshkhind, Pune-411016.

MISCELLANEOUS

4. Assignment.
Meither party may issign this Agreement or the rights there under without the prior written
consent of the other party.

b. Survival,
Any of the sections that include any other rights and obligations under this Agreement
which by their nature should survive, shall survive the expiration or termination of this
Agreement.

¢ Severnbility
Ifany provision of this Agréement becomes or is declared illegal, invalid, or unenforceabls,

such provision will be divisible from this Agreement and will be deemed to he defeted from
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this Agreement, If such deletion subsiantially alters the basis of this Agreement, the parties
will negotiate in good faith to amend the provisions of this Agreement 1o give effict to the
original intent/object of the parties under this Mall,

d. Independent Entities,
AlUJand MCASCGK are independent parties and neither is an sgent, joint venture partners,
or partner of the other,

¢. Ovrder of Precedence.
In the event of any inconsistency between the terms of this Agreement and the documents
referenced or incorporated herein or any other document, correspondence or agreement
concerning this Program between the Parties andfor their emplovees, the terms of this

Agreement will prevail.

I. Entirety,
This Agreement represents the entire agreement and understanding between the parties
with respect 1o its subject matter and supersedes any prior andfor contemporaneous
discussions, representations, or agreements, whether written or oral. of the parties

regarding this subject matter,

2. Amendments.
The Amendments or changes to this Agreement must be in writing and signed by duly
authorized representatives of both the parties. No amendment or modification of this Mol
shall be valid unless the same is made in writing by both the parties or their authorized
representatives and specifically stating the same to be an amendment of this agreement. The
modification/changes shall be effective from the date on which they are made / executed

uniess otherwise agreed to,

h. Counterparis.
This Agreement may be executed in multiple counterparts, each of which will be deemed an
original, but all of which will constiute ene and the same Agreement, and the signature

pages from any counterpart may be appended to any other counterpart to assemble fully

executed counterparts,
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i. Coordinators from both the parties
Following coordinating faculty members from each party will take responsibilities for

smooth conduct and optimal utilization of this Mol, and the sctivities proposed under it:

AL 1. Dr. Sumira Malik
Assistant Professor, Amity Institute of Biotechnology, Amity
Liniversity Jharkhand, Ranchi-834010
2, Dr. Rahul Kumar
Assisiant Professor, Amity Instinute of Biotechnology. Amity
University Jharkhand, Ranchi-£34010
MCASCGK: 1. Dr, Vinay Kumar
Associate Professor, Modern College of Arts, Science &
Commerce, Ganeshkhind, Puns-<411 016
2, Dr. Uttara Ouk
Assistant Professor, Modern Collepe of Ans, Science &
Commerce, Ganeshkhind, Pune-411 01 &

j- Dispute Resolution,
® [n event of dispute or claim between the parties concerning the interpretation of any
provision of this agreement or the performance of any of the terms/obligations offunder
this Agreement, such matter or matters in dispute shall be first settled amicably by mutual
discussion between the Viee-Chancellor of AUJ and Principal of MCASCGK failing
which through the Arbitration process. Both the parties after due discussion shall appoint

an Arbitrator for resolving the dispute arising out of this Agreement.

Now, therefore, for and in consideration of the foregoing premises the parties have signed the

Memorandum of Understanding on 15% Day of June 2021,
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S0 AGREED:

PARTIES

Yice-Chancellor

Principal

Amity University Jharkhand,

City Campus, Mivaranpur, Main Road,
Ranchi-834001, Jharkhand,

Tel, MNo: 0651-6605200

Progressive Education Society’s

Modern College of Arts, Science and Commerce,
Ganeshkhind, Pune-411016, Maharashtra

Tel. Mo, 020-25634021
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Dated: 15.06.21
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F) AMITY UNIVERSITY

JHARKHAND
“International Conference on Challenges and Opportunities in Biotechnology (ICCOB-2021)"

Certificate of Appreciation

This is to certify that Dr. Vinay Kumar, Associate Professor of Department of Biotechnology, Modern College
(Savitribai Phule Pune University), Ganeshkhind, Pune, India
has delivered an invited lecture entitled
miRNA Biotechnology for Developing Climate-smart Crops
as Keynote Speaker in the Two Days
“International Conference on Challenges and Opportunities in Biotechnology (ICCOB-2021)”
organized by
the Amity Institute of Biotechnology, Amity University Jharkhand, Ranchi, India
from
11th to 12th November’ 2021.
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Dr. Biswarup Samanta Prof. (Dr.) Ajit Kr. Pandey Prof. (Dr.) Raman Kr. Jha
Program Coordinator Director, AUJ Vice «Chancellor, AUJ
(EAS & IMC ALY

oud refcrcnce number, Uas cortdicate i invalic

Reference No.  AUJO5/AIBN/BT/ICCOB-21/2021/K S355
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MUTAGENIC FACTORS IN THE ENVIRONMENT IMPACTING HUMAN AND ANIMAL HEALTH

A perspective review on medicinal plant resources for their
antimutagenic potentials
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Abstract

Mutagens present in the environment manifest toxic effects and are considered as serious threat for human health and healthcare.
Recent reports reveal that medicinal plant resources are being explored for identifying potent antimutagenic as well as cancer
preventing agents. There is mounting evidence that cancer and other mutation-related diseases can be prevented with the use of
medicinal pant resources including crude extracts, active fractions, phytochemicals, and pure phytomolecules. These medicinal
plant resources possessing antimutagenic potentials have been shown to target molecular mechanisms underlying the mutagenic
impacts. Technological advents and high-throughput screening/activity methods have revolutionized this field, though several
potent plants and their active principles have been reported as effective antimutagens. The translational success rate needs to be
improved, but the trends are encouraging. In this review, we present the current understandings and updates on various mutagens
in the environment, toxicities related/attributed to them, the resultant mutations (and cancer), and how medicinal plants come to
the rescue. A perspective review has been presented on whether and how medicinal plant resources can be an effective approach
for addressing mutagens in the environment. An account of medicinal plant resources used as antimutagenic agents has been
given along with the underlying mechanism of action and their therapeutic potential in various models of cancer. Recent success
stories, current challenges, and future prospects are discussed.

Keywords Mutations - Mutagens - Antimutagenic - Antimutagens - Medicinal plants - Phytochemicals

Introduction mutagen leading to insertion, deletion, or duplication of

the nucleotide, resulting in a change of gene product.
Mutagens are the agents that are capable of causing mu-  The word “mutagen” has evolved from word “gen,”
tations that primarily alters the genetic content of an  found in various scientific terms meaning the “origin.”
individual which is usually heritable. Mutations can oc-  Various environmental mutagens can be classified as

cur spontaneously or be induced by factor known as  physical and chemical agents and can cause permanent
variation in the genetic constituency of an individual
which may lead to certain degenerative disease
(Bhattacharya 2011). Most mutagens are responsible for
causing human cancers and possible genotoxic effects in

Responsible Editor: Lotfi Aleya

>4 Vinay Kumar

vinaymalik123 @gmail.com future generation(s) through germ cells (Yagi 2017).
Studies on the cancer treatment by the reactivation of

' Amity Institute of Biotechnology, Amity University Jharkhand, P53 gene using murine double minute 2 inhibitors have
Ranchi, Jharkhand, India resulted in the elimination of cancer cells (Gupta et al.

> Department of Biotechnology, Modern College of Arts, Scienceand ~ 2019). Similarly, in recent years, microRNAs (miRNAs)
Commerce, Savitribai Phule Pune University, Ganeshkhind, has emerged as a potential treatment therapy for cancer
Pune 411016, India (Behl et al. 2020). However, their leading disadvantages

* Department of Biotechnology, School of Engineering & have moved the research to the medicinal plant resources

Technology, Sharda University, Greater Noida, Uttar

Pradesh 201310, India with their antimutagenic potentials for treating cancers

(Ooi et al. 2021). As we use the term “environmental

Department of Environmental Science, Savitribai Phule Pune byt . . « . y
mutagens,” it mainly comprises the word “environment

University, Pune 411007, India
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with the chemical and physical factors surrounding an
organism.

The physical mutagens that basically surround us are elec-
tromagnetic radiation, such as X-rays, gamma rays, UV light,
and particle radiation comprising of fast and thermal neutrons
(beta and alpha particles) (Kodym and Afza 2003). Different
types of radiation are capable of causing chromosomal trans-
locations, gene mutations, and chromosomal aberrations
(Nakamura 2012). With no threshold value for radiation, even
a small quantity can initiate the mutation event(s) in the or-
ganism. Therefore, the possible result of mutation mainly de-
pends upon the dose and the duration of exposure, targeted
cell cycle phase, and the capacity of the DNA repair system in
that particular organism (Dhakal et al. 2021). Ionizing radia-
tion such as X-rays can break DNA sequences at different
positions that can lead to chromosomal rearrangement. Other
radiations like lower-energy UV-rays are able to infiltrate cel-
lular and nuclear membranes causing damage to DNA by
cross-linking two nitrogenous bases together (Rastogi et al.
2010). The ionizing and UV radiation are proficient to cause
double-stranded DNA breaks that require a perfect mecha-
nism to repair of such damages, and to meet this requirement,
cells possess cell cycle checkpoints and mechanisms designed
to hold cell division until the damaged DNA gets repaired
(Ralston 2008).

However, chemical mutagens such as acridine stains and
base analogs can affect the replication, via attacking the DNA
and leading to deamination, alkylation, and hydroxylation of
nitrogenous bases. They are mainly comprised of food stains
such as acridine and other various combustion products found
in cigarette smoke, car exhausts, and materials involved in
plastics industry such as styrene, butadiene, polychlorinated
biphenyls, and vinyl chloride (Honma 2020a). Chemical mu-
tagens target the exclusive DNA base-pair chemistry via dif-
ferent mechanisms. Studies have identified mutagens that can
cause modifications in DNA nucleotides by deaminating the
bases, hence leading to their resemblance with different nu-
cleotides and affecting the overall machinery of DNA replica-
tion (Suehiro et al. 2021). Further rounds of DNA replication
can permanently incorporate such changes in the genetic in-
formation (Ralston 2008). However, other studies have docu-
mented biological mutagens such as viruses and transposons
that are capable of causing mutagenic effects (Ralston 2008).

Mutagens and related problems

Changes in DNA constituents of a cell exposed to mutagens
may result into negative impacts. Some mutations can be si-
lent not effecting the type and amount of protein formed; other
mutations can cause deleterious consequences including com-
plete deterioration of protein production or function (Ralston
2008). Chemical mutagens like alkylating agents (N-methyl-
N'-nitro-N nitrosoguanidine (MNNG) and ethyl methane

@ Springer

sulfonate (EMS)) are capable of affecting DNA bases by
transferring alkyl group that can form monoadducts in genetic
material, resulting in DNA strand breakage and thus
mispairing (Ralhan and Kaur 2007). Mutagens that are base
analogs can substitute a particular base in genetic material due
to similar structure, hence causing transitions and
tautomerization. Direct-acting mutagens such as sodium azide
(NaNj3) can cause structural damage to genetic material, while
some compounds like benzo[a]pyrene (BP) can affect DNA
indirectly by inducing the chemical synthesis that can influ-
ence DNA (Sloczynska et al. 2014). The transformation of
promutagen into the actual mutagen can take place in such
cases.

Mutations and cancer

Mutations that causes cancer have been into the research lime-
light in recent decades, and it has been claimed by a number of
researchers that defective DNA repair pathway genes are a
common cause of malignancies and genetic abnormalities.
Each gene present in an individual is destined to have a spec-
ified function. Some genes are responsible to carry out cell
division properly without any hitch. However, if these genes
are mutated, the cell will divide uncontrollably, potentially
leading to cancer. Various mutagens such as chemical, radia-
tion, and other factors promote gene mutations leading ulti-
mately to cancerous conditions. Certain cancers are related to
a specific gene mutation that can be inherited in a family, thus
making them heritable. Various studies have been conducted
till date on the genes involved in cancer but majorly data
available suggest the role of breast cancer genes 1 and 2
(BRCA1 and BRCA2) (Ralston 2008). Studies suggested
the mutations in these two genes associated with breast cancer
as these genes were highly involved in DNA repair and alter-
ing cell division by participating in replication. The BRCA
proteins have also been reported to interact directly with
Rad51, a DNA repair protein involved in DNA damage
(Scully et al. 1997). Thus, suggesting that mutations in the
BRCA genes can cause mis-regulation of DNA repair system
and further leading to tumorigenesis (Ralston 2008).

The present review highlights on medicinal plants and their
resources that comprise antimutagenic potentials and can be
explored. The goal of this review is to gain a better under-
standing of the antimutagenic capabilities of diverse medicinal
plants by reviewing the published studies in recent years.
Various scientific databases were used to look for reports on
the antimutagenic properties of medicinal plants published
between 1990 and 2020. An overview of the identified mole-
cules or enzymes that are being targeted is also presented, with
an emphasis on anti-carcinogenic and/or antimutagenic activ-
ity. Recent advancements in the medicinal plant research have
paved the way for better understanding and future prospects of
the use of natural components as cancer preventatives.
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Mutagens in the environment and related
toxicity

The term mutagen is also often used to refer a carcinogen
since these mutagens cause cancer as one of the consequences
of the severe mutations at genetic level. Mutagenesis occurs
when an organism’s genetic information is altered as a result
of exposure to mutagens. Mutagens are categorized as exog-
enous (environment) mutagens and endogenous (DNA-
damaging agents) mutagens which are cellular byproducts
(Reha-Krantz 2013). Endogenous mutagens include
alkylating agents, water, and free radicals such as reactive
oxygen species (ROS) and reactive nitrogen species (RNS)
which are produced during the process of aerobic metabolic
activity. Exogenous (environment) mutagens can further be
classified into three categories: the first category includes ion-
izing radiation, sunlight, UV, mycotoxins, and plant alkaloids;
the second category includes mutagens that are introduced
into the environment through the domestic activities including
food and water resources, and fluctuating environmental con-
ditions such as temperature. The third category of environ-
mental mutagens includes mutagens that are developed
through environmental and occupational sources responsible
for causing cancers in industry employees (Sugimura et al.
2000). Dixit and Kumar et al. (2018) provide a general clas-
sification of mutagens, as indicated in Fig. 1. According to the
National Research Council of the USA, around 70,000
chemicals have been identified as environmental mutagens
and their number is rapidly increasing (Honma 2020D).
There are large number of environmental mutagens produced
through industries, as food additives, through laboratories and
agricultural sources in the environment. However, majority of

Fig. 1 Different types of
mutagens in the environment and
their classification

these mutagens have unknown biological effects dependent
on individual’s genetic constitution along with environmental
factors (Honma et al. 2021).

Naturally derived mutagens

Humans are exposed to hazardous and carcinogenic chemicals
present in food on natural sources. Majority of natural muta-
gens are either produced through mold growth in raw and
processed foods and allied products like poultry and other
meat items, seafood, beside others (Sharma et al. 2021).
Natural mutagens are also known to be produced by plants
as natural pesticides. Although the guidelines and permissible
exposure limits of such natural mutagenic contaminants in-
cluding mycotoxins and plant-based mutagens are imposed,
it is very difficult to regulate or eliminate them. The informa-
tion of environmental mutagens present in food as food addi-
tives, adulterant, dietary component, product of food process-
ing with their different, and toxic effect in humans are listed in
Table 1.

Mutagens derived from pesticides

Pesticides are chemicals used for controlling the pests that
damage crops. However, pesticides are potentially toxic for
other organisms, including humans, and should be handled
with care (Xue et al. 2021). Vegetables, fruits, grains, and
other foods are vulnerable commodities for pesticide residues.
Various mutagens derived from pesticides and their toxic ef-
fects are mentioned in Table 1.
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Table 1 (continued)

Reference

Toxic effects

Source

S.  Name of mutagen

No

Thermal injury to eye retina, cataract, corneal heating

Light bulb, laser beam,

Infrared radiation

16.

and burn, tissue heating

sunlight

Tissue heating

Laser, remote control, far

Magnetic waves

17.

infrared laser
Television, power grids,

Body tissue accumulation, poor muscular response,

18. Radiofrequency radiation

and nervous transmission

and lines

Accumulation of charge on body, nausea, magnetic

Magnetic resonance

19. Static field (non-ionizing radiation)

vertigo

imaging, strong magnetic

field

Heavy metals as mutagens

A wide range of heavy metals such as copper (Co), nickel
(Ni), arsenic (As), lead (Pb), cadmium (Cd), zinc (Zn), and
mercury (Hg) are major environmental pollutants that attribute
for severe toxicity, sustenance in the environment, and accu-
mulation in biological entities (Jamla et al. 2021). Different
sources of these heavy metals include weathering of metal-
bearing rocks, volcanic eruptions, anthropogenic activities,
industrial and mining processes, and agricultural activities.
As a result, the mobilization of these heavy metals increases,
causing disturbance in biogeochemical cycles, pollution of
different ecosystems, and imposing threat to public health.
Furthermore, heavy metals such as Cd, Hg, As, and Pb when
mixed with the food may exert deleterious toxic and carcino-
genic effects (Tchounwou et al. 2012; Mandal et al. 2018; El-
Samad et al. 2021). Table 1 enlists the hazardous effects of
certain heavy metals.

Mutagens present in water the and feces

Several mutagenic chlorinated compounds are produced dur-
ing the water disinfection process, which are harmful to hu-
man health as shown in Table 1. Human feces also reveals the
presence of mutagenic compounds causing colorectal cancer
as an outcome of low fiber and high diet. These mutagenic
compounds are synthesized by intestinal bacteria and may
cause cancer (Table 1).

lonizing and non-ionizing radiations as mutagens

Depending on the exposure and concentrations, ionizing radi-
ation encompasses ample of energy to impose deleterious mu-
tagenic impacts on human cells. In case the cells fail to under-
go repair mechanism, they may become cancerous or eventu-
ally die. The exposure of non-ionizing radiations can also
cause serious health effects such as radiation sickness and skin
burns resulting in chronic health diseases like cardiovascular
disease, lung infection, skin problems, and cancer. The effect
of ionizing and non-ionizing radiations as mutagens is men-
tioned in Table 1.

Medicinal plants and their resources
for addressing mutagens in the environment

Mutagens are capable of initiating a variety of chronic degen-
erative diseases, including inflammation, diabetes, hepatic
disorders, cardiovascular disorders, neurological disorders, ar-
thritis, and aging, among others (Bhattacharya 2011). The use
of natural antimutagens offers an effective way to control the
disastrous effects of mutagens. Antimutagens are the compo-
nents that reduce mutagenicity of certain compound. Natural
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antimutagens are mainly present in plants, including mainly
the coumarins, flavonoids, phenols, anthraquinones, caroten-
oids, saponins, and tannins, (Bhattacharya 2011; El Souda
2021).

Since ancient times, plants are being used for various pur-
poses to support human life and for their healthcare due to
their fabulous healing properties. Several active principles
synthesized during the secondary metabolism are known to
have therapeutic characteristics and could be exploited to aid
in the treatment of various diseases and disorders, owing to
their safety, efficacy, and cost-effectiveness (Gurib-Fakim
2006; Zamora-Martinez and de Pascual Pola 1992; Dar et al.
2017). Using active principles or therapeutic phytomolecules
like reserpine, atropine, digitalis, ergot, and similar com-
pounds, modern medicines have been developed, which ex-
plains the greater acceptability of herbal medicines in new
forms (Raskin et al. 2002; Veiga et al. 2020). The extracts of
various medicinal plants also possess antimutagenic activities
that makes them the best tool for combating environmental
mutagens. Studies have identified different plant extracts
possessing antimutagenic activity including Smilax china,
Pteris multifida, and Prunella vulgaris (Lee and Lin 1988;
Guo et al. 2019; Liu et al. 2018). The anti-mutagenesis of
phytomolecules like eugenol and turmeric oil has been report-
ed (Sukumaran and Kuttan 1995; Jayaprakasha et al. 2002),
though it has been a challenge to locate specific active mole-
cules that could be used effectively and easily to control can-
cer inducing mutagens (Benariba et al. 2013).

A range of compounds present in medicinal plants has been
studied for their potential to inhibit carcinogenicity or muta-
genicity of their causative agents in the environment (Huang
et al. 2009). Different dietary compounds or certain herbs
have also been studied to confirm their inhibitory effects on
cancer progression, chemo-preventive, anti-inflammatory ef-
fects, or antioxidant activities (Surh et al. 2006; Kapinova
et al. 2018). Consumption of vegetables, spices, and fruit in
balanced or judicious way could be helpful in lowering the
risks of cancer (Jochems et al. 2018). These beneficial effects
of plant products are often attributed to the presence of ste-
roids and flavonoids, the main components of medicinal
plants and human nutrition (Quradha et al. 2019; Akram
et al. 2020).

The use of medicinal pant resources such as extract, active
fractions, and pure phytochemicals is on constant rise as ef-
fective remedy for several human diseases (Sen and
Chakraborty 2020). The putative role of plant extracts and
phytochemicals have gained a major attention in terms of
prevention of cancer and other genetic disorders (Al-Dulaimi
et al. 2020). Degenerative diseases such as cancers have be-
come a critical issue worldwide in which DNA damage de-
veloped with respect to mutations and chromosomal aberra-
tions, inducing oncogenes and resulting in formation of
transformants and cancer growth (Bouguellid et al. 2020).

@ Springer

Mutations caused by chemical agents such as base analogs,
intercalating agents, and alkylating agents lead to the induc-
tion of DNA damage and changes, resulting in the overall
increased mutation frequency (Khan and Ahmad 2019).
However, these induced or naturally occurring spontanecous
mutations can be reduced with the help of antimutagenic
agents (Novick and Szilard 1952). For prevention of these
mutations, cancer growth, and genetic diseases, various me-
dicinal plant including Carum carvi, Withania somnifera,
Panax ginseng, Mentha spicata, Curcuma zedoaria, Cassia
angustifolia, Cymbopogon citrates, Ipomoea batatas,
Glycyrrhiza glabra, Citrullus colocynthis, Capsicum annuum,
and Asparagus racemosus have shown antimutagenic poten-
tials (Akram et al. 2020). Some of the medicinal plants
exhibiting antimutagenic potentials are been enlisted in
Table 2.

Methanolic extracts of Rheum emodi rhizomes and its frac-
tions ethyl acetate showed strong antimutagenic potential with
enhanced activity in the presence of mutagens in Sa/monella
typhimurium; further studies by HPLC analysis revealed the
presence of four anthraquinones: aloe-emodin, chrysophanol,
emodin, and rhein showing antimutagenic activity in the
Rheum emodi rhizomes (Bhatia et al. 2020). Reports on cor-
relation between cancer and diet have led to the identification
of heterocyclic aromatic amines (HAAs) as potent mutagens
and carcinogens associated with them (Baena and Salinas
2015). The International Agency for Research on Cancer
(IARCQ) in 2015 released the results of the evaluation of the
carcinogenicity of red and processed meat, classifying red
meat as “probably carcinogenic to humans” and processed
meat as “carcinogenic to humans” (Domingo and Nadal
2017). Therefore, plant resources are seen as having potential
to act as effective and safer alternatives to these food re-
sources. Various phytochemicals have gained an importance
to counter the mutagenic effects of HAAs via inhibition of
xenobiotic synthesis and mutagen bioactivation (Gutiérrez-
Pacheco et al. 2020). Gutiérrez-Pacheco et al. (2020) studied
the antimutagenicity of Asclepias subulata medicinal plant
extract against heterocyclic aromatic amines and revealed
Asclepias subulata as a potent food supplement to decrease
the HAA mutagenic potential. The antimutagenic potential of
the aqueous extract of Digitaria sanguinalis was evaluated
using various in vitro assays in mice, resulting in increased
number of micronucleated polychromatic erythrocytes
(MNPCEs), revealing its high antimutagenic efficiencies
(Bajo et al. 2017). Investigation on methanol extracts of
Rhododendron arboreum leaves and flowers using UHPLC
and GC-MS identified 37 phytochemicals responsible for an-
tioxidant, antimutagenic, and cancer cell growth inhibition
activities against sodium azide, 4-nitro-ophenylenediamine,
and 2-aminofluorene mutagens in TA-98 and TA-100 strains
of Salmonella typhimurium (Gautam et al. 2020). Previous
studies on antimutagenic potentials of Casimiroa edulis by
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Ito et al. (1998) identified novel compound (R,S)-5-methoxy-
8-[(6,7-dihyroxy-3,7-dimethyl-2-extenyl)oxy]psoralen and
casimironin with high antimutagenic effects in the mutagen
assay utilizing Salmonella typhimurium strain TM677.

In order to treat inflammatory disorders, Orthosiphon
stamineus tea leaf extracts and powder in the form of
capsules and tablets are known food supplements. Basheer
and Majid (2010) reported pharmacological properties such
as anti-inflammatory, antioxidant, antibacterial, and anti-
angiogenetic properties of O. stamineus. The cytoprotective,
antimutagenic, and anticlastogenic potential of O. stamineus
ethanolic leaf extracts was studied revealing its increased
antimutagenic activity against sodium azide and 2-
nitrofluorene in S. typhirium TA98 and TA100 cells (Al-
Dulaimi et al. 2020). A traditional medicine Fraxinus
angustifolia has been examined for antimutagenic,
antigenotoxic, and antiproliferative efficiency of its leaves
and stem bark ethanol extracts, and the results revealed the
presence of phenylethanoids (calceolariosides, verbascoside)
and scoiridoids (oleuropein and ligstroside) showing strong
antimutagenic and curative properties towards cancerous cells
(Bouguellid et al. 2020). Studies on methanolic extract of
Achillea millefolium in combination with methotrexate result-
ed in decreased damage via induced total protein concentra-
tion and reduced creatinine and albumin concentration, indi-
cating its potential antimutagenic activity (Hussein et al.
2019). Couto et al. (2019) investigated the phytochemical
profile as well as the antimutagenic potential of P. bracteosa
aqueous bark extract in Allium cepa and Mus musculus, and
observed the presence of tannins and reducing sugars that
caused inhibition in DNA damage and chromosome abbrevi-
ation, thus confirming its antimutagenic activity. The antiox-
idant, anti-inflammatory, and antimutagenic effects of senna
and fennel via synergetic mechanisms against deleterious ef-
fects of gamma radiation exposure resulted in identification of
calcium sennosides as free radical scavenger and fennel as an
apoptic inducer against oxidative and inflammatory effects of
ionizing radiation (Farid et al. 2020). Bound et al. (2020)
further evaluated that the antimutagenic activity resulting in
87.7% inhibition of methylmethane sulphonate induced mu-
tation in S. typhimurium TA 1538 indicating their potential
application as food preservatives.

Besides tea, other plant products including fruits have been
identified with antimutagenic properties over the past decades.
Hylocerecus polyrhizus, commonly known as dragon fruit
with a good source of betacyanin, is consumed globally.
Recent reports on the production of colorant powder from
dragon fruit peel indicated the antimutagenicity and antioxi-
dant properties (Thaiudom et al. 2021), indicating its valuable
usage as food colorant and supplements. Kamiya et al. (2018)
identified 2,6-dimethoxy-1,4-benzoquinone, fertaric acid, and
caftaric acid from the juice of Vitis coignetiae as anti-
inflammatory ingredients exhibiting antimutagenic and anti-

@ Springer

tumorigenic property during different stages of mouse skin
tumorigenesis, revealing DBQ as an essential compound with
chemoprotective properties. A native plant Myrciaria dubia
found in the Amazon region and rich in ascorbic acid, carot-
enoids, and phenolic antioxidant compounds is consumed in
the form of juices all over the world for its health benefits (da
Silva et al. 2019). The study to investigate the M. dubia juice
in contrast to DNA damage and genomic instability using
Salmonella/microsome assay revealed the antimutagenic and
antigenotoxic effects of M. dubia juice in mice (da Silva et al.
2019).

The replacement of animal oils with plant oils such as ol-
ive, soy, corn, sunflower, canola, and palm as a main dietary
or food supplements is being considered and explored world-
wide in high quantities because of their therapeutic properties
and their essential role in human health (Costa et al. 2020).
The investigation on the chemical composition of Acrocomia
aculeata macauba pulp oil and its anti-inflammatory,
antimutagenic, and antioxidant properties revealed the pres-
ence of phytonutrients and antioxidant compounds such as
carotenoids and fatty acids exhibiting versatile nutritional
and pharmacological properties (Costa et al. 2020). Recent
reports on Elaeagnus angustifolia plant extracts indicated its
novel role as the anti-oxidant, anti-inflammatory, anti-micro-
bial, and anti-cancerous properties resulting in effective pain
alleviations in rheumatoid arthritis patients and reduced
wound healing time in injured person (Hamidpour et al.
2016). Beside plants, fungal and algae extracts are also being
studied to investigate the antimutagenic efficiencies in context
to human health. The study of antimutagenic effects of meth-
anol extracts of Cetraria aculeata, Cladonia chlorophaea,
and Cetrealia olivera lichen species using Escherichia coli-
WP2, Ames-Salmonella (TA1535 and TA1537), and sister
chromatid exchange test systems resulted in the strong
antimutagenic potencies on TA1535 and TA1537 strains
(Ceker et al. 2018).

Molecular mechanisms underlying
the antimutagenicity of phytochemicals

Mutagenicity is generally defined as the initiation of certain
changes in the DNA, the genetic material of an individual that
could be permanent and heritable too (Hong et al. 2011). Point
mutations, frameshift mutations, and other forms of mutations
are possible. Point mutations are responsible to alter only sin-
gle nucleotide, or a few located within a gene and is further
divided into mainly three types: a base pair substitution, where
one base pair is replaced with another; deletion where one or
more base pair is removed; and insertion in which extra base
pair is added (Hoffmann et al. 2003). Certain compounds re-
ferred as antimutagens can control, decrease, or remove the
dangerous mutagenic effects caused by the mutagens
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(Sloczynska et al. 2014). Phytochemicals serve as the main
source of a variety of active ingredients that exhibit both phar-
macological and antimutagenic properties (Kaur et al. 2021).
Various studies done under in vitro and in vivo conditions
applying animal models have shown antimutagenicity of phy-
tochemicals. However, more and comprehensive studies are
needed for the scientific validation of traditional medicinal
plants used for their antimutagenic potencies.

Polycyclic aromatic hydrocarbons (PAH) such as benzo(a)
pyrene are known strong mutagens and human carcinogens that
could be targeted for various genotoxicity studies. PAH is wide-
ly distributed in the environment and has paved the way for
humans to be exposed to it through their diet. Its carcinogenic
effect can be triggered by the use of CYP-450 isoenzyme
(Srividya et al. 2012). The presence of phytophenolic catechin,
tannins, flavonones, and isoflavones are mainly responsible for
because flavonoids inhibit topoisomerase I and II enzyme, af-
fecting replication and transcription pathways, and thereby
resulting in cleavable DNA-enzyme complexes that leads to
mutation. The mechanisms that cause plant extracts to show
anti-genotoxic effects could be due to activating or inhibiting
certain enzymes like glutathione stransferase or CYP1ALI to-
gether with polyphenols antioxidant and scavenging properties.
The most prime mechanism that causes anti-mutagenesis is
scavenging the free radicals. Secondary metabolites present in
plants have free radical scavenging activity, oxidase inhibition,
and metal chelation, and can induce large-scale changes in the
gene expression. Antioxidant properties present in the phyto-
chemicals such as flavonoids especially kaemferol, quercetin,
and proanthocyanin have been reported to modulate DNA dam-
age induced by hydrogen peroxide (Hosseinmehr et al. 2008;
Keles et al. 2010; Srividya et al. 2012). The plant extract with
potent antioxidant and free radical scavenging properties is

Fig. 2 Plant-based antimutagens
and the mechanisms underlying
the antimutagenic activities
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mainly attributable to phenolic and flavonoid contents. The
efficacy of a plant extract depends on its phenolic sub-classes
which can be found in dietary supplements as well as therapeu-
tic agents. Certain key compounds isolated from plants such as
furoquinoline, quercetin, alkaloids, and isothiocyanates are also
regarded as mutagens (Srividya et al. 2012). Although there are
scientific evidences available to support the application of plant
as traditional medicine, it is still an important issue of research
to postulate the active and non-toxic compounds with strong
antimutagenic effects.

The antimutagenic action of selected lichen species has
been reported using lichen extracts against the free radical
formation and lipid peroxidation via as triggering the enzy-
matic and non-enzymatic antioxidants like superoxide dismut-
ase (SOD), glutathione peroxidase (GPx), and glutathione
(Agar et al. 2010; Kotan et al. 2011; Nardemir et al. 2015).
The extracts obtained from Acacia salicina have been found
to protect against DNA strand breaks induced by LA and 4-
nitro-o-phenylenediamine (Chatti et al. 2011). Curcumin, a
key component of turmeric, has shown to have potent
antimutagenic activity against NaN; and methyl methane sul-
fonate (Sloczynska et al. 2014). There are also natural
antimutagens that have the ability to inhibit the activation of
mutagens via enzyme inhibition responsible for biotransfor-
mation. The methanol extracts from lichens showing
antimutagenic effects against NaNj resulted in inhibition of
NaNj metabolite L-azidoalanine production (Gulluce et al.
2010). Similarly, phyto-constituents of Terminalia arjuna
were reported to suppress mutagenic effect via aromatic amine
2-aminofluorene (2-AF) metabolic inhibition (Kaur et al.
2010; Sloczynska et al. 2014).

Antimutagens, on the other hand, show blocking effects by
interacting directly with the mutagen before it starts causing
damage. Gallic acid (3,4,5-trihydroxybenzoic acid, with
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formula C¢H,(OH);CO,H), a trihydroxybenzoic acid and a
phenolic compound obtained from tea leaves, gallnuts, oak
bark, sumac, witch hazel, and other plants, acts as a nucleo-
phile to scavenge the electrophilic mutagens and is capable of
binding/inserting into the outer membrane transporters, caus-
ing mutagen blockage that have reached into the cytosol
(Sloczynska et al. 2014). Crude extracts of Acanthopanax
divaricatus showed antimutagenic activity against direct-
acting mutagenic agents by causing their rapid elimination
from cells before they could induce any genetic damage
(Hong et al. 2011; Sloczynska et al. 2014)

Certain antimutagenic agents have also been reported to be
able to work through multiple mechanisms which can be ben-
eficial to sustain protection against diverse mutagens
(Sloczynska et al. 2014). The ability of compounds to impact
mutagens at a particular time through different pathways fa-
cilitates an increase in antimutagenic effectiveness (Zahin
et al. 2021). Phellinus rimosus extract was reported to affect
the intercalation of mutagens which can damage genetic ma-
terial (Ajith and Janardhan 2011). The extract of P. rimosus
was found to be effective in removal of free radical species
generated by direct and indirect mutagens (Ajith and
Janardhanan 2011). Similarly, chloroform extract obtained
from Acacia salicina was found to be antimutagenic against
direct and indirect acting mutagens. This extract acted like a
blocking agent, inhibiting the activities of enzymes involved
in the metabolism of mutagens and carcinogens (Boubaker
et al. 2011). Morffi et al. (2012) investigated the
antimutagenic effects of Mangifera indica stem bark extract,
rich in polyphenols and antioxidants that can protect against
DNA damage induced by mutagenic agents. Further investi-
gations resulted in DNA damage protection induced by vari-
ous tested mutagens, except for NaN; (Sloczynska et al.
2014). Pesarini et al. (2013) evaluated antimutagenic effects
of wheat bran and found the presence of antioxidant phytic
acid that inhibits carcinogenic azoxymethane and prevents
DNA damage by modulating DNA repair enzymes.
Phenolics can control deleterious mutagen effects through
both intracellular and extracellular mechanisms, with extracel-
lular mechanism interfering with the cytochrome P450-
mediated metabolism of mutagens and interactions with active
mutagenic metabolites which may be related to electrophilic
properties of mutagens (De Flora 1998; De Flora et al. 2001;
Marnewick et al. 2000; Sloczynska et al. 2014). Table 3 and
Fig. 2 present the medicinal plant resources as antimutagenic
agents and their mode of action.

Conclusion

Mutagens are emerging threats to humans and the environ-
ment as a whole, owing to their reactive and toxic nature.
Anthropogenic interventions have triggered their

concentrations and frequency of release into the environment.
Mutations being the biggest cause of cancers and the resultant
mortalities and morbidities, novel and alternative therapies are
eagerly looked upon as an effective way to counter this men-
ace. In recent years, medicinal plants with antimutagenic po-
tentials have shown a great potential for treating cancers and
eliminating them (Sen and Chakraborty 2020). This review
summarizes recent development and updates on
antimutagenic properties of various medicinal plants with
their active principles with their underlining molecular mech-
anisms. The growing body of research indicating the
antimutagenic properties of many plants has fueled specula-
tion that they could also have therapeutic potential in various
models of cancer. Evidences from various researches have
suggested many molecular targets playing a key role in muta-
tions, cancers, and genetic diseases depending on the phyto-
antimutagenic agents’ source and their dosages (Kaur et al.
2021). However, more standard of proof is needed in the fu-
ture to acquire better knowledge on antimutagenic potencies
of medicinal plant sources and the insights into the mecha-
nisms of action against various mutagens.
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This MoU has been entered into
BETWEER

Progressive Education Soclety’s Modern College of Arts, Science and Commerce,
Ganeshkhind, Pune, India represented herein by its Principal Dr, Sanjay 5. Kharat, referred to
as MOCAST

And
Valdika Agro Solutions Pvt, Ltd., with its regional office at A-1, Sundarnagari Aparments,

Opp. Atreya Society, Kothrud, Pune- 411 038, Maharashtra, India, represents herein by its
Director, Mr. KEetan K. Mane, referred to as VASPL

HEREBY WITNESSETH,

WHEREAS VASPL is a corporate organization, incorporated under the Companies Act
1956. All activities in VASPL are techno-commercial in nature, to address the challenges in
the agriculture sector. VASPL has implemented several projects in the rural areas focussing
on sustainable agriculture development and inland fisheries development in reservoirs in
the Western Ghats. Currently VASPL is doing an assessment on aquaculture and 1o assess
the impact of climatic factors viz. Annual rainfall and Temperature on the local eco-systems.

This would help in realising sustainabile inland fisheries potential far Maharashtra State
|
which would have associated social benefits. i

WHEREAS VASPL was established in 2008, the Fisheries Division was established with a
techno-commercial mandate which included
* To facilitate education in anunmltuﬂf allied sciences for overall social development.
s Toprovide nw:h baze ta hﬂpﬂﬂtth#wﬂucﬂﬁw of impartant aquaculture,
fisheries and agri-allied activities of the Western Region.
To devel mrﬂnﬂ#h @rw,n of natural resources and sustainable
. To 4 m '_ ;'ﬁ'ﬂlhﬂhlrln;pf
d develop




to the availability of human

- technical and other resources, on the general conditions as

herein contained,
NOW, THEREFORE THIS MOU WITNESSETH AS UNDER:-

Article = |
Collaboration

1.1 The parties recognize the particular role of each party in aquaculture research,
documentation of traditional knowledge, developing livelihood programs for marginal

farmers and promoting the same in rural agricultural areas in the context of the
following areas:

Wi

Wi,

wiii.

Research and promotion on aquaculture species,

Research and promotion of new and additional aquaculture livelihood programs
for the marginal farmers and other concerned stakehalders.

Research on aquaculture from the point of view of food security and social
development.

Documentation and conservation of the indigenous traditional knowledge of the
local communities.

Developing joint research proposals on above mentioned areas of collaboration,
Technology transfer and promotional programs on above research areas of
collaboration.

Internships for researchers of either arganization in other institute to strengthen
the research work.

Any other research interest as per mutual agreement in the specific areas of
expertise,

1.2 The parties will be by virtue of their respective knowledge expertise and availability of
resources in their respective fields, recognize the significance and responsibility of work
towards developing and implementing collaborative programs.

1.3 The parties agree to collaborate in specific, existing and new development programs
related ta Article | of this MOU and also consent to work towards developing such need-

based wnjtmm 'ﬂﬂmd ﬁummﬁme




2.5VASPL agrees to joimt consultancy proposals with MCASC for organizing workshaps,
seminars and awareness programs as may be required within the context of this MoU,

2.6The parties jointly seak ap portunities to locate necessary national or international funding
for supporting their collaborative activities wherever required. Both the partles agree to
extend all the necessary cooperation in developing joint proposals.

2.7 The autharities of each party shall identify a staff member as contact persan for the
coardination of joint activities during the project period.

2.BPublications that are developed jointly shall be reviewed and approved by both the
parties.

Article =11l
Intellectual Property Right

3.1The documents, technology, products and information generated cut of this Agreement
shall be a property of MCASC and VASPL. Only if necessary, this would be made available in
public demailn as well as in parties’ respective websites based on mutual consent,

3.2 The parties agree that any form of repreduction, dissemination and sharing would be
done based on mutually agreed terms and conditions.

3.3 Unless specifically agreed upon, and stated otherwise by the parties, data and results
generated from collaborative activities shall belong and be governed by both the parties
jointly. Any article, document and publication on collaborative activity shall acknowledge
its collaborative nature and obtain the approval of the competent authorities of the two
organizations. For other activities, the parties shall cooperate in infermation sarvices
including document delivery and results dissemination that from time to time shall be
mutually agreed,

3.4 Both the parties will acknowledge each other whenever the data in the context of this
agreement gets projected at various fora.

Article = IV
Amendment to the Agreement

4.1 Amendment to this lmﬁm#ntahali be made by mutual consent of the parties in writing
na variation in mmﬁ;ﬁfmp#ﬁmwm: shall ba valid or be a biﬁ:un; uniess
pr&urduﬂit W if -hwﬂﬂﬂu mwm in the form of a letter entitled



and the remuneration allocated for the activities already approved jointly under the |
terms of the Memorandum.

Article - VI
Settlement of Disputes

Any dispute or difference, which shall arise between parties hereto, whether In relation
to interpretation of this Agreement or to any act or omission by either party to the
dispute or as to any act which ought to be done by the parties in dispute or either or
them or in relation to any other matter whatsoever touching upon this Agreement shail
be referred to the Arbitration and force.

This Agreement Is signed on the Twenty Fourth day of December , 2016 two ariginals in
English language, both texts being equally authentic.

IN WITNESS WHEREOF THE COMMON SEAL OF THE AUTHORITY HAS BEEN
HEREUNTO AFFIXED AND THE COMMON SEAL OF VASPL, CORPORATE
OFFICE, PUNE HAS BEEN HEREUNTO AFFIXED THE DAY AND YEAR FIRST

HEREIN ABOVE WRITTEN.
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CULAR ANALYSIS

1. SAMPLE COLLECTION:
Submitter: WEST COAST Aquactics Collection Date: 19172022 =105 liveand 5
%- Address: Panshet Pune Maharashira dead

Site Description: Panshet Dam -
Capture Method: Hand Met Sampling Method: Selective Diagnostic

Clinical Signs/ Case History: The Samples obtained (Tialpianilolitcis) were two months old samples
brought to laboratory due to mass mortality. The Bropsy showed extended gall Bladder, swollen gill
lamellae white patches on the liver.

2. METHODOLOGY

Biopsy Bacterial Isolation and | Antibiotic Maolecular Bioinformatics
Biochemical Sensitivity Assay | Screening Analysis
characterization 5 i
Biopsy of the The infected organs Sensitivity Bacterial Sequence l
samples obtained | like eye orbit, gills, Bpainsl vanous DMNA was Cbtained
’ was done by gall bladder kidney, assaved by Kirby | isolated and analyzed by
“~* | standard method | liver spleen were Bauver's method | 16 SrRNA Sequence
streaked on media ECNC Was seanner and
specific for Piscine amplified BLAST
pathogens and further analysis was
sequenced performed at
| NCBI website

3. RESULTS:
The internal organs like eye orbits, kidney, gill lamellae, air bladder spleen and liver were
streaked on Trypticase Soya Agar, Brain Heart Infusion media, Cytophaga Apar. The colonies
obtained after incubation were taken for Morphological and Biochemical analysis




Souree 0 [Cwle  |Resall I
Spleen | ISP AER | Edwardsiclla torda
| Gill 168G T | Lacwocweens luctiy
Gill llj —_..'?t:F'-I'.IH.I'r'-'FI'H.'-' varrnnid =
Air Bladder |63 ABSS Acramonas veromi R
Liver 51, Aeramanas veromis
Spleen 21 AFR Avromonas vermmi
Exe Orbit 6.3 EO Avvpmoray veroniy
_E[‘aﬂ“ 6.3 .ah.'re:mr:-m.'.l._.l-r'rrm.'r_ = =
Liver SL Aeromonas veromi
E_ﬂl 10 Aeromonas veromnii
El"[i 6205 Aeramarnas Jundaci
-‘ Kidney 3K JEF'H!.HHHEJ.'.‘__."-_J'.IHIPEE:I-:&'E E
Gill G Laciococeys [Geits |
Antibiotics Edwardsiella Fumm:'::: | Aeronrenas Lactococeus lactis
tarda Jindoed Ve
(Crill
AN- Amikacin 8 b = R
[20mcg] . .
NET- Metilrmycin 5 [ 5 MNA
{10meg) . ) L
€0 Cefadroxil & 24 K ™A
[30meg)
SF- Sparfloxacin R 5 g [ |
(Smcg) .
CTX-Ceftriaxane 5 s g5 NA
IBDmE}
CIP- ciprofloxacin 5 5 R = =]
L (5meg)
G- Gentamicin 5 E 1 g
(10mcg)
CF- Cefotaxime ] s [3 T
(30mcg) )
CFP- Cefoperazane ] 8 5 B A
[.'-"Emng]-
L- Lomeflaxacin R 3 5 NA
(5mc] _ |
Ceftriaxone+Tazoba 5 R 3 A
{30/10mcg) 3 5
CFZ- Cefoperazone 8 5 [ (R TNA
(30mcg) -
ACK-Ampiclox{20meg) MA Bk HA o i

*8- susceprible | R- Resistance | - infermediote NA - Nor uullslyly
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The details of antibiotic resistance profile state that Edwardsiefla tarda is resistant to SF-

parfloxacin(Smeg) Lomefloxacin (Smeg) and is sensitive to antibiotics mentioned in the table.

Aeromonas jundaei is resistant to CD. Cefadroxil (30meg) Gentamicin, Cefiriaxone+Tazobactam

(30/10mcg) intermediate NET- Netilmycin {10mcg) to the antibiotics mentioned in the table.

Aeromonas veronii is resistant to CD- Cefadroxil (30meg) ciprofloxacin (Smeg) and [ntermediate to

Gentamicin. It is sensitive to  the antibiotics listed in the able.

Lactococeus lactis is generally recognized as safe by the US FDA and is suitable for the qualified
presumption of safety approaches. But other species like L. garvicae, L. raffinolactis, L. plantarum, and

L. piscium as potential pathogens of aquaculiure species

1. TREATMENT

It is obeerved through the analysis report that there is a multiple infection of Edwardsiclla tarda,
Aeromonas veronil, Aeromonas jundaei, Edwardsiella tarda is a known farmed fish and wild fish
pathogen with a broad host range, from Enterobactereace family and Aeromonas spp, the most common
fish pathogens. The antibiotic used in the treatment should be apart from the ones to which pathogens
are resistant to avoid the menace. Laciococcus lactis is obtained in the gill lamelleac samples but is
regarded as safe organism. The combinations of Cefoperazone(75meg), Cefotexime (30meg) Cefepime,
Sulphamethoxazole and Tobramycin are recommended. *

*Kindly note the sbove recommendalions are alss madie with respect o the extansive Merature suray ihad
states about tha mullidneg resistant Asromonas voroni, Asromonas undael, Edwarsielia tarda thal are pathogens
associated with agqustulfung.

1. Afomar, J  Loubigre, P.; Deibes, C. Nouaie, 5., Monfsl, M.-C. Effect of Laclococcus gernvess, Laclococcus
clis and Enferococcus faecalis on the behaviowr of Slaphylococcus surews in microfifersd milk. Food

Microbiod. 2008, 25, S02-508.

2 Rahkila, R.- Nigminen, T.. Johansson, P, Sade, E, Bfovkroth, J Characlerization and evalualion of the

spoilage potential of Lacloceccus piscium isoiales from modified atmosphere packaged meal Inf J Food

Microbigd. 2012, 156, 50-539.

3 Malemorps, 5., Pial, M -F® Gigout, F.; Prévost, H.; Lerl, F. Selection and evalusfian of seafood-bome

psycivoirophic fachic acid baclara as inhibitors of pathogenic end spoifage bactera. Food Microbiod. 2008, 26,

=G4,

4. EF5A. Scigniific Opinion on the Bafely and Efficacy of Lactocoocus lachis (NCIME 30180} as a Silage Additive

for All Species

S

Dr. Snehal B. Gagare
Department of Biotechnology
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I. SAMPLE COLLECTION:

nT

[ Submitier. WEST COAST

Collection [te:

Agquactics LTE2021 =7 individuals
Address: Panshet Pune 2, 26/8/2021= 11 individuals
Maharashtra Collection Time:

Site Description: Panshet Dam

Capture Method: Hand Net

Fish Condition at time of
Capture: Live

Sampling Method: '
Selective Diagnostic

were bursted. The gill
Eg:luce:l in size,

Chinical Signs/ Case History: The San
exopthalmia. On Disection the gall bladder was full, in spme
lamellae, kidney were swollen, fin rays

2. METHODOLOGY -

iples obtained; Nalpianiloliteus) were lethargic showed
it was bursted, air bladder in few
of dorsal fin and tail fing wierne

Dissection

Bacterial Isolation

|

Antibiotic Molecular_ | Bivinformatics |
Sensitivity Assay Sereening Analysis
| Dissetion of the The infected organs Sengitivity Bacterial | Sequence
samples obtained like eve orhit, gills, AEAInsT variows DMA was abained
twice was done by gall bladder kidney, assayed by Kirby | isolated and analyzed by
standard method liver spleen were Bauer's method 1651 RNA | sequence
streaked on media £ene was scanner and
specific for Piscine amplified BLAST
palogens and further | analysis was
sequenced | performed at
NCBI website

3 ResuLts:

The streaking on TSA ‘[Cytophaga , BHI media

of eye orbits, kiney, gill Iamellae, air bladder. Thedugher investigation stated Gram negative |

mafile bacteria |

gave nise to iranslucent colonies fram the spurce

X W

o dncival
-mmm EDHEI;E i AN,

1, Commetca, Gingslikhing, Pune
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The details of antibiotic resistince profile state that Citrebacter frewadii Bs resisiant 1o Ampicillin,
Teracycline. Streptomycin Kanamyein and Intermediate 1o Nitrofurantoin, (rimethoprine, 1t is
sensitive 1o Co rmoxazole . Chlommohenical, Cefepime, Genatmicin, Sulphamethoxazole,
Meomyein and Tobramycin,

Acromonas Invdrophila is reisistant to Ampicillin, Teteaeyeline, Nitrofurantoin , Trimethoprine and
Intermediate 1o Gentamicin . Streptomyein. It is sensitive to Chloramphenicol, Cefepime,
kanamycin, Sulphamethoxazole, Co timoxazole, Neemyein and Tobramycin.

Acromomnas veronii is resistant 1o Ampicillin, Tetracycline, , Nitrofurantoin | Trimethoprine,
Strepromycin and Intermediate to Gentamicin, It is sensitive 1o Co trimoxazole , Chloramohenicol,
Cefepime. Sulphamethoxazole Neomyein and Tobramycin.

4. TREATMENT

It is observed through the analysis report that there is a coinfection of Citrobacter freundii an
opportunistic pathogen from Enterobactereace family and deromanas spp, the most commeon fish
pathogens. The antibiotic used in the treatment should be apart from the ones to which pathogens
are resistant 1o avoid the menace, The combinations of Co trimoxazole , Neamycin
Chloramohenicol, Cefepime, Sulphamethoxazole and Tobramycin are recommended. *

*rindly node the above recommendations e alsa made with respect io the exiensive larEiee survey hal

states aboul the mullidug resistant Aemmoras sop and Cifrsbacter sop that @ra forming Biofims and aquats

environmant and glso pose {ulure palendiad ihreal,

1, Seema G. Thomas Milky Abaprga, Marysh A, Glover, Peter G Wengerl, Arsthaman Parthasarathy,

I Michael A Savka, Crsta B Wadsworth, Paul A. Shipman and André O, Hudson (2020pAeramonas hydrophila
RITESE and Citobacler poriucalensis RITEE8—Potenfia! Zoomalic Palkegens Isolated from Spalied Turtlas

Microorgarssms 2020, §, 1805, dol 10 3300 micmarganisms1 11 805

2 Lukrnan Basi 1 , Reslndawani Md Mor | Annas Salieh Ine Satwany Md, Yasin | bohd Zamri Sasd Mor

Yazmin Abd. Rahaman , Timolhy Barkham Mehammad Noor Azmal fAmal (20200 Ce-lectons of Tiapea Lake

Virus, Apromonas hydrophita and Streplococcus agatactae in Farmed Red Hybed Tilapia Animals 2020, 10,

F141; dai 10 339010112141 J‘/
F

ChwkéW Dr. Sanjay 8. Kharat ,

Dr. Snehal B, Gagare I'ﬁ“‘:ipﬁ!lfin cipal

Department of Biotechnology 7 ¢ b G eiien
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B Memorandum of lelnr.'ltin:ﬂn[ [MDU}

2029 ERY
This lg::muraﬁdum of Understanding nate:l itk :' }H 5 entmd into hgt-.uhn .[nmu:-}a Foundation '

Locatéd at Navi Peth Pune Maharashtra Pin Code And Department of : mm e ': .
Society’s Modern Cnt]q.eufﬁu‘ts Science and Commerce Ganeshkhind Pune 411016 [Here after
referred toas the Autonomous College]

b W e

The MOU between fanseva Foundation Pune and College |5 Signed with the Objective of Fostering.
Collaboration between the two entities 1o enhance the f-.-l,uu here undgrmu cumm m ﬂ‘!ﬂﬁ'ﬂd
extenf until terminated in either Party hereunder.
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it of
of Programmes that could be Conducted under this MOU Will be as Follows

Th 5 -
e lanseva Foundation Could work with the College to Design Certificate Course in Gerontology

S0 a5 enhance employability, and Inculcare Values among Studsnits

Janseva Foundation and College Could Conduct Guest Lectires / Seminars for Teachers and
Students to enhance their Knowledge and ta Create awareness among them.

Janseva Foundation make available Intern ship and Hands on Tralning Programme for Student to
enhance Knowledge and Employability Skill among Students

fanseva Foundation and College Could Conduct Surveys for Research Projects

Either Party makes available appropriate infrastructure facilities for the collaboration which may
include General Access to the Facilities, Staff, Teaching Content, Classroom Library Facilities
Computer and Communication Facilities Stationary and other Materials as may be Required for
the various programmes to be offered.

The MOW is Non — exclusive and each party shall be free to enter similar Collaborations with
other Institutions/ Organizations.

The Parties to this Mol Unless expressly stated in any subsequent written agreement shall have
no obligation to Compensate the atherin any Manner Each party shall bear their respective
expenses Incurred under this Mol

This Mall is Valid for a time Perliod of 3 Years. I

Vo v
R /
Dr. Vinod Shaha (;Efﬂ;_.l"j;wm.-,x Principal Dr. Sanjay Sopan Kharat
Janaseva Foundation Modern College of Arts, Science Bﬂ:ﬁlﬂﬁﬁlﬁanemhhind Punelb
. Modem Collage of Arta, Soiences
CHAIRMAR & Commerce, Gamash Khind,

janaseva

Tede W

Foundatlon. F42 Witness Pune-186.

Dr JE;'IE-EIFI'EE Kharche  Dr. Megha Deshpande Dr. Jyo P aljl'l Wrns T. Lavnl
' ca Pr
P.E.S.'s Modarn Collsge of Al

Science & Commarca,
Ganesh Khind, Pune-18.
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Modern College of Arts, Science and Commerce, Ganeshkhind, Pune-16
Department of Sociology
Title of the Report- ‘Gerontology: Care and Concerns’ (workshop)

ASSed  HHETAT,STYVF T Fldoi!
Objectives:

e Tounderstand issues related to ageing on the backdrop of ‘Healthy
Ageing Decade 2021-30’ declared by UN.

e Todevelop ascientific and cross disciplinary approach to analyze
Intersections of ageing and exploring new area of research and practice.

e Combine knowledge and practice for healthy ageing processin the
Society.

The workshop started with the felicitation of Guest by Dr.Jyoti Gagangras
(HOD, Dept. of Sociology and Vice principal Arts faculty) and Dr. Sandeep
Sanap (BSD Officer).

Dr. Jyoti Gagangras (HOD, Dept. of Sociology and Vice principal Arts
faculty) taken aoverview of Departmental activities and collaborative
engagements with BSD, SPPU.

Introduction of the theme/workshop given by Dr.Megha Deshapnde. She
proposed that ‘Citizen Science’ and ‘Cross Disciplinary approach’ can
provide the knowledge pool to understand the aspects of ageing.

Introduction of the guests given by Dr. Jayshree Kharache and Ms. Pooja
Y adav/Sawant

In this workshop Inaugural deliberation given by Dr. Vinod Shah (MD,
Founder President of ‘Janseva Foundation’,Pune) working in the field of
providing healthy ageing environment. As an experienced practitioner he
emphasized the role of the society especially the youth to take care of elderly
people with empathy. He also discussed the world scenario of ageing
population with sharing the fact sheets and efforts taken by the government



machinery and civil society organizations. Most importantly proposed
intergenerational dialogue between the members of the society.

Second session Dr. B.T. Lawani (Director JSF Research Center, affiliated to
SPPU) presented the conceptual understanding of Gerontology and different
dimensions of the subject. How Economic and Socia exclusion and disparity
affects the process of healthy ageing. Dr. Lawani emphasized that research

in this field can create a balanced approach towards providing solutions to
theissuesrelated to ageing. He also guided the participants to this new
emerging field of work.

In the last session we open the question answer session for students to take
reflection on the subject.

132 Students attended this workshop.
Program comparing done by Ms. Pooja Y adav/Sawant.

This workshop conducted under the able guidance of Dr.Sanjay Kharat
(Principal, MCASC), also we are very grateful to Dr.Jyoti Gagangras (HOD,
Dept. of Sociology and Vice principal Arts faculty) Dr. Sandeep Sanap
(BSD Officer) Dr. Jayshree Kharache and Ms. Pooja Y adav/Sawant for their
valuable inputs for the workshop.

Coordinator Head Department of Sociology Principal
Dr. Megha Deshpande Dr. Jyoti Gagangras Dr. Sanjay Kharat
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Jointly Organized Workshop on
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Day & Date : Thursday: 12 May 2022 Time 9: 30 to 12:30

Attendance ( Students from other Colleges)

Sr. Name of the Student Name of the College \ Signature \
MNo. Mobile/Fhone

Mumber
1 | Bhantanu- R-lale Camp Eclucation 2020976157 @gﬁl )
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Board of Student Development (BSD), Savitribai Phule Pune University
Jointly Organized Workshop on

Gerontology: Care & Concerns
Day & Date : Thursday: 12 May 2022 Time 9: 30 to 12:30
Attendance (Modern College, GK)

Sr. / Namie of the Student Name of the College Signature
N, MobilePhone
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Gerontology: Care & Concerns

Day & Date : Thursday: 12 May 2022 Time 9: 30 to 12:30
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CRT MONITORS

. CO'S/IDVD'S

. CPU

. MOTHERBOARD'S
GREEN PCBS
KBIMOUSE

PRINTERS

LAPTOP
LAPTORBATTERIES

. PEN DRIVES

. ALL TYPES OF DRIVES
. LCD/LED MONITORS
ALL TYPES OF CABLES
ADAPTORS

ALL TYPES OF PLUG AND PLAY

[ =

e R B

-

BI3HEIE | HOUSEHOLD ELECTRIC MATERIAL Rate Rs.257 Kg

- TAPE RECORDER

. DVD PLAYERS

FRIDGERS

OVENS

HEATERS

CFC3

TUBE LIGHTS

COOLERS

FANS

ALL TYPES OF HOUSEHOLD ELECTRICAL EQUIPMENTS.
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KULDEEP E-WASTE DISPOSALS

AN 150 : 9001-2015 Certified Company
MPCRE Authorised eWaste Management Company
MPCB Consent No. BOYMPCE/ROIHOL/B-17 10000047

* r r
Certificate
This document certifies that the materials received by Kuldeep eWaste Disposals were handled in strict compliance with the
pguidelines set by Maharighiva Polution Control Boand (MPCR)
In the recycling of Maserials such as CRT Monbors, LCD, PC, Lapops and other elecmroaics waste, we assurne that the

jprevious stated materials are collected, contaned, dismantled and recycled in 2 manner that is environmenzally safe
and compliance with the law
Kuldeep eWase Dispesals releases the cussomer from all liabilities to the safe collection and recycling of the documented load
We appreciate your effors in contrbuting 1o @ greemer Svironmeni.

Cosamerrame: Modlern Gallege of aris/science and Gammerce paneshkhir

mte; 29| 10208 Sl P Pune 16 .

wighe_E-waste. 1120 K3 M 4
This is to cestify that the sbovwe described commodity was weighted, measured and counted. ﬁt"ﬂﬂl-

8r. Mo, 50 Waghjai Magar, Ambegaon Ehurd, Katraj-ambepaon Road, Katra) Pune - 411 046 |Contact - 9850289885




