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| ntegrating I ndian Knowl edge S

I n recent year s, the Padagmgiknadwlye dgel KS f
System (I KS) has emergéedtdi aki ag-solptrionobgl|e ncaonndp o h @ h €
of higher education refiogmiirly .| rEkipee.r i Feaart ifarl o nh ebaer
merely a cultural reviaad , balsedai neé dgec atti @om cefmbl
of fers a framework fortrhadaliits toinc,l isnytsdredriss cH epsl o nne

and sustoaiiranitieldi teyduc atad emt e rTdah aNsaptdi poj neacin d holi st
Educati on Policy (NERpprodmzxzthesemphashizes& Bans

systematic iGectlubasshncabkckmraoiwvbhddge texts al so d
traditions, creating unmpea rstt tamidti inggs i b o mabtrhi edngaet
historical intell ectuamedieciina,geclwal lhe ncgoinntge mplo e
academic demands ( Nat ikmmaMl e&ddecasi amc®mpatciybl e
2020; Sharma, 2022). (Sharma, 2022).

I KS encompasses a broddwepertr mmamifngf ul i n
di sciplines, i ncludingcamaf bk made isgn aand o naocnayd, e
medi ci ne, phil osophy, Eingotstkedscuandcgbuvuer fiamac

representing centuriesantl sbpaphidatdicaceaddr ssdhald aln s
(Mehta & Singh, 2021) .subpiegtfarcii@d | | ydoptnisan t or i ol
such as Takshashil a amsglseMdaliamanda oebamphicki edi| t

gl obal centers of | earcnriintgi,gueend enbeairi ngedhgbgl K
prindmepheer ship, expericempieakes!| emartrhi ngontaexdpor ar
ethical deeddmaiani oel evantsysoeayg (Joshi & Bansal, 2
Bansal, 2023). Embeddi ng t_I_r}]eeseIotortadnlttl|aci%srIf\églr“Q|Cr
modern <curricula <can nurtur?. tud ent,[ Wh% ar e
. i ni ti |Yes withi W |eg er
academically competent §9 C|a y espbo onsi bl . al
1 n i |p||n ry prog’r am:¢
culturally grounded.
modern di sciplines can e
A compelling justi fhiemadttiho ns cfioern cierst, e ge ravtii rna@gn m
I KS I i es i n i ts al i grencehmto | ovg yt .h | s ti efiuct @ dosneadl
devel opment principl esr esTeraardciht,i odiagi tpalacarir chsvii
agriculture, water ma rcad ¢ mdotr at iana proljegitsal c
conservation refl ect scdheoelpar sihm®i, ght scr e@anstiong |
environment al stewar dsviigi,bi ¢t hiyc alf II'mndoii @y, k neonmd
communi tbhyei wgl I( Mehta & SSnghgh, 2022012'1)Sharma, 2022)
Concepts such as prakriti (natu ), har ma. rgethl
n c’l on, t r
duty), and Iokasangrahft ( oI |ve Welf reE) 2
) drge S}l%tem IP o .
inform contemporary e uca i p a iI.cul ar J i n
. represen a transf ro[nat
environment al SC|ence% puhbl i c .pql|cy, an
ostering imterdi’'sciplina
management progr ams.
consciousness, and cul tur
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Abstract:
Met abol omics is a dynamic and multidisciplinar
and quantification of metabolites, smal | mol e
organisms as a result of metabolic processes.
aci ds, sugar s, and | ipids, researchers can un
metabolic state and its response to environmen
area of scientific research that combines syst
to find out -rtehleatiinamsiciapg ebdtnweeen met abol i tes ai
met abolomics as a field has been driven by the

i ke gas chracmat sgpeaphMSne,t r yl i  GiCd -mdsg ®mat og
spectr onrdS)r,y nlucd ear magnetic res-oaaontbtati( dMRmMna
spectrometry (+HRMS)st eand amatrridesorption/ioni ze

new ways to study and understand the metabol it
identify and quantify from extremely small mol
making it possible to explore the metabolic pr
ever before. I n the case of plant metabol omics
i n pl ant cell s and ti ssues. By anal yzing t he
understanding of how pl ant metabolites functi
ability to respond to stresses. I't helps to id
key metabolic pathways, and explains how pl ar
changes. In this review, we have briefly disc
and applications with emphasis on plants.
KeywoPdant met abol omi cs; unt argeted metabol omi
metabolites
| NTRODUCTI ON met abol ites, such as a mi
Met abol omi cs i s al I pdiydnsSami cesS @a,fdchers can

multidisciplinary area i &fi gB58at®h0fB8BuSTAGNOHEM
identification and quan&SPXancsa& ib@ &FVIimONdENtiat
small molecules producé®i Wsahem ectetigiss CRAPA Vi d
tissues or organisms &3% @Scirentyifiicofremetadtedl ik
procdLdesh. 2DHMB@aygh thdiahadysedi geghemistry and
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find out theelatr ooahigp i beEOWMEEAN)S utilizes t he

met abolites and( Ptitagizra jsmttrgehuanidi nsgt angaantsi t &br ve
2018; Mani ckam €fthe alr.igu@@®dd) ati ve anal ysi s. |
met abol omi cs as a fielm®ethaabsol et sdrde®ing bivwietnh €
advances in analytical appcda®ld ogy .l oY&i hgus ftoaol
l'i ke gas chascmatspercaghoyng¢é mtyi f(iGCati on and quant i
MS) , l'iquid -mdsomMatpegtpirmemyeetnrty in a biological s
(L-ms) , nuclear magnetikkcnowasoadmncenkhWMR) identi
spectroscepy)| uthiigm maspi SIpPEFEito PIMedcihgtRunfplee dgee et
( HRMS) , afadsimatted x| aserg016es &mmtritondtThiasl . pr 02d0ulcs
ionization (MALDI) havedavaseckedregwi wayg ddvan
study and under st and mhiet | veatrakelei t gaaal ylshesset o
advanced techniques al il @avi gshetise nd i b (Eihmpol iakPepthief
and guantify from extrijemelywi s§malrlti @0leecuWeeshdwe
l arge molecules in unpmweegademtwedodet@antd ar gndatke d g
possi bl e t o explore thhenametspbol f EomroLLmEise sp rxf|
l'iving organisms more pfrhoef oppmeld ycdlhaanfeyert abregfeotr
(Clish. 20hb6%) advanced bapemr odecthai @ leldo ws | ( Rdbye rRosb
scientists to detect aend ameagpnepb)net abolites i
complex samples such as tissue extracts, bl ood,
serum, and urine etc.1 I sahdiee paeDarodtiBhant

met abol omi cs, t he focus '§an?pplee0ifpirceaplalryat?%nth|e
met abolites found in pj} t”atbocleoln{isc aEgudiiésS,“eSS'ig
analyzing these compourp(fé,l“Eesre@|r|c41§ir|si t&an gmb |
deeper understanding Od‘ol 0 th nt Qet g Pilﬂée%x
functi on, influencing d'rﬂﬁ’vrtvﬁjmi ScEe’v%r‘;?aW%pgteansdt
t he ability to responfugé)t Sntrieaslse(,shanl tesh‘?lnpstr
identify the i mportant . mei Elettehsi tierﬁettaf’boslpoen‘fi
traits, key metabolic BG[P%@Y@d GRT( SXMI ¢ BhqNo
pl ants can adapt to epé{bfan@?\'ig/?n'atia@dturennoevte'rc
chang#dani ckam e.t Mdr.eo28L3J)m et 2l anRO920Rrts ||
met abol omics in agricug{grnglelse_iela%% b@v%l%te|dgafto
the metabolic pathways Rtafb"i‘td fracd d 4ib@d Prqgf)rﬁgﬁeqrh%‘
and devel opment . Thisliqaulisdo n&i Nt 8 Bl oS t & dry
identification of met aReLhhmEfdeqy"h r}cipr}éesecrr\pipn(
nutritional val ue and deyelsopm ntt-o%fdsut@oé‘[ﬂrbn?egtgrari
enriched c(rld)pEsvtaaraideati.eetscﬂznggg_lG%rhiS i mmedi at e f
Depending on t he reﬁ&latré:hmetaé)ﬁ’dloiad:h§<§t'ivity,
met abol omics <can be dichiedesdamiprPteofbwosﬁbé@&ﬁé!nt
categori es: targeted a(‘ﬁun‘fr{‘éraré.@t%lﬂe(Iiﬁ)bb’brz?ttio
2021) . Targeted metabols%rﬁhipq%smafi@rlymieq\éq)lo\{q)smiicg
precise identificationenqcrbqnpagéj§é1§iffioqthidoinstqfnm
predefined-chsaertacdferi/vebbldrrpqtnagbo(loiptteiso,na|, fresh s
typically those associ gtyed evy(ittrl“hcatisome)cifeixctrnaecttqb(
pat hway or stress resp(‘pr}%%am%qm%rﬁiqrar(%q]téq:rytssfset
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preparation is allowed skeepdrndiviidg yoroft deetamrdali yotni a
met hod and expe(rkime nta®ld/ MISe sbgsed practices. A
Verpoor t.e ChOalnOg)e in ernevg Iriomaneens adnd a pool ed Q
condition induces varbwtpool i hg ametpaltolfo me vol
composition of t he s atnhpel e 8 x ptea i ment stiusdi ddghl y
Therefore sampl es arei ngerarsa&lsl ¥ hgr oemr oudnudcei rb i |
ontroll e

d environment hlkl gondnt isdamgnat nol matti e
s

rom t he ame environmand abnohat isameo ft I anek aaonadm

ondition to minidiaz e e®lag t v.a r2RaImMtont i s Pwoesd such
mmedi ate freezing is rcaatcd adr et ohomalgtt nene g mael
eactions triggered byvohranrmndkleidng udnd awoonndahgd

ffecti-feeenze otedct itoon fslodsvhent and t h
ampl es i l'iquid nitrbgenanal pgies.erve metaboli
ntegrity &Sdmgeene.hilag . 2007)

c
f
c
i
r
The mo st e
S n
i
S
e

0o me cases, such as NBR Sampglyes iasnal §rsyisng i s
ssenti al before extraagthioynigh Ofunthh@getRrUanfet a
metabol ofmeozeéhashmplesijgantibfy StREe€Y| obal met al
in80 for a short periodampfietime. tBEEST Q@ imitati
met abolite extraction, ¢cheqMRla8s pFdpertd ed Y8 edme
l yophilized or homogengiozegdi t pr6 RO dsugh tPs tshod ve
experiment alSaleequiete melngtf 2020 ) whi ch metabolites :
met hods that are suitable
2. Metabolite extracti oonr few are avoided as thi
Ef fective metabol ite anett racbootl ioame icsoverage alof f a
successful met abol omi cChroeapegiraphtys MasBorSpect
unt argeted met abol omi ctshe ag@ptidmadt arkdmrdactioon un
met hods are vital to reteadye daueditveerses sgaptabi i
met abolites, ensuring ammemphoheéeneisvanadnalbBghisg ampc
accur ate representati ®attbf. 20hk)gesampl e' snt ar
met aboll Rmberts et. aAnme t2alblo2 bo)mi ¢ anal ysi s star

appropriate extractionfsolzeantplia:mntc htoissesnu eb a(see.dg .
polarity, which gover nswarhetra b 8l0i:t2edmisrow/tnd) i udistiryrag{ 0
-di ss-bl Wes principle); asdl a8t 000t y pm tcae mgtertiifnugg at

specific metabol ite creassaéd i nagnd supeiraiat wntandi
inertness, ensuring safecamdsdt iutnddtbeadsger dard @ XLt @ @lc\ e ro
For novel, exploratory astedudingd,rideser0i d@bdfe egho Icv
may require to be testmat afboorl coem cwr if ad & ep & h gHu mo p
metabolite extraction. sFomplle®@/ MSsibnags e@. 22 a ®mi med
met hanol or acetonitriclrauciaali dif foiredr emiotvih n g . & %n
for mic acid i s wi del ycolusmmnd cflmrggiumg aageét €d en
met abol ite extraction.t hlEeorex pCecGMishsamtah ys€wergener
vol atile organic solvea\tse-pshuacshe sl 8etch-f L mmic i th dv
dichl oromethane, tol uenge aan d nh elxeaDriet beotect.§ Ba rte i U L€
(Gayl or et Deelr.i va®i&pnt inoinn. aElcehceemiocseplr ay ioni zat
modi ficati on t hat enha(nE®S) twida hsepar atlB0Omi nagh dr
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in both positive andil%;‘?cgtattéa'einptoolal(/li%iiﬁé 4 S3
sugg¢Mamd et al. 2013)"Raw Data | mport" t ool u

. Met hods" tab. Once all fi
4, Processing of raw figle&Section is performed by
I'n untargeted pl antMSmeMeabhopldossmi Casnd faacw ek Sing " F
files are processed thrpdm@h" MasSserpetSecafi ont epser
extract meaningful i nf gmmatyisqrs.. I nitially, raw f
ar e i mported into special|inze,q2m9,q]fetw3a1_r§_O(e.tghe
Progenesis Ql, MetaboApalystorXo¥WSceMé4®sN&law ma
for peak detection, Algiehr Mgt gpyndext eatyrejn,
extraction. Noise, isQLqR®% didlfd RAfdUeds @68y
removed through data Jdddderdngntod obl eWedtebYpe
normalization (e.g., tOdmboUds NPr Mahphgat ipgpn) ft
correct for variabilithronatdgmdhal cMSst Aateio
processing workflow conshirsptpfatQfgriaP obdi N@erd NEnod
dat a file, mas s detecdtgmplound &00thyizn 9y ddialidishreln
(optional), peak pickipggstgdei gqtophdg, eqhhrarmen
gap filling, and annpitiadd on.apngMetapedift ect s
identification is perfagmgd méhnyd dahab@esemadeé-
KEGG, Pl ant Cyc) . FinaléyperPighhehntaayy anaéd ygi Se meSnt
conducted to understandggtohg toy8ras!l acheitedbedd itCh
network. Statistical amnRglgyyi

_ . _ . iver(e - gccedfLiApI ANQYA)
is then applied to ideghtbhatbgpnhhi cRNgoIMEtRggb 0ok
MetaboA@Rhpwgt et , alMZIMi2R@AY| ver. Thisresolvioagl s
201&ne widel-yr iuesredHs yisreapeshy, d

i ring accpumrades sd antga
platforms that wenpabbee ﬁ%%%%'sgatograsratrr%t%rr% i k
analyse and visualize Tﬁfggh(gme(g'a ohiomMi ffu nd 2 ta@pSseot]
easily. A graphic repygpgpfahi PAngd etle d4ad ar,
processing worFkfgluodweAllb ¢§h®g fToeMetl.i mi nate the rej
tools follow almost theosamgamBfeeat ithiGe PHRE S C Gl

c
[

from raw data processigpdestedhct adsi stigabpadnal ysgi
o )

we have discussedyprecinefddmdheEs St 88S pho@lsli W
in MZmi ne3. 3. 0. This hHheod

: sSpUepcpcorrqtrrﬁetr-PFn,z toni za
. mz XML, . i mz ML, - netCREnper&at® maltdpifel l peaks
formats. Raw files canjghg opgaVergogd jtPstym¥eof
these formats utilizinggMsELPNYUEETL ¢t wd G RMaHYHE n
l'ine utility Hbpectoomepfyglédnasgseaks at m/ z 4
format. msConvert enhaggesedPbndiddd | fethy ®dmPPriSy
spectrometry data thropgh PLAKgiRisghkyiehlk s. WRiheh |
extracts prominent peaks naged Mighil M Zzes e&ij H9 e N/
irrelevant information., Thigsyrogfeisne ds dwatgay tfeapce |p
accurate identificationnpnant quapgtbpi catgePdksOf the
compounds by downstreiadrbntainta)L'ysiF%||toq,vqlnsg. i sot c
Following conversion toa].jgzunMLl hohere tahd ghat acé
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across samples based oMumassarratenanahyséemepl ay
us-defined tolerance r asnegnesse. oTfhi s o mpd dewl ed aitsa by

accessed through "Feasbumaé i sltiisctal Mevtalra dash"l ess at
“"Al'ignment" > "Join Alapgprreora’cch To veptrmberar dlther ¢
results, various placianmmeder $ yiwigt hipmatt bBens. Th
Al i ogmedul e can be adjuwptaedi zatardiynghetlopftuhe when
research objectives. exploratory dat aset s, as
To improve the qualadamourmotfs thke iaWwofematuoe ir
dat a, a "Feature List sFight éiicmagt waepahlsesuseld
removeuladbwty or noisy 8apatuyses biaseldudeas settechni
criteria, ensuring thatreghesdabasetpri@amaipas rcolm
Further, the " Gap Fill ifnage"t osrt eapn ailsy saipsp, | i NIOM A, aa
mi ssing data, which codidcnriemiunantframali ywsitsy umBh
errors, sampl e handl i hgarpr oilgl ened hodossr sovchens
limitations. This is afSVMpomrmnadntr antdepm Wnirerstise
in making the dataset tmol&i comfl eséer eanabl yags
better statistical anabysieveaaldi reaashieddendematitfe!
of unknown metabolitest.heOndcaet at hiByy prtodégd ng st |
completed,upg heeatl erameldit£tchns gmas cherdesearchers |
against the various dat aisagdrd sl ifkeo.m KPGCGEi ¢ at &b as
for mol ecul ar annotatioeaw. dLasoVeri &d{e€hmanm n dethan toa
results can be export ed02f29lrn fuunrttahregret £ ga lpy fing  mw
visualization, providi nkgya mooel domplhlardlping uce
the metabol omic findingpsower f ul statistical me t |
quality and consistency k

5. Statistical Analysistrends, outliers, and an:

Analyzing metabol oMidd ! H&Hxt&S PR{HI y@&strument

di fferent statistical reeclHrf"‘lbc{de'stybasetd Al StOhel &9

experiment being conduchaekd”QRe's a®racShi efrfs o0 tVelnS Uuds!

bot the wunivariate aﬁampnl]uelst|6\/rhdr|r§‘?teabé)r{dl sSes.
i

f

e

h

variate analysis rdWi deRCQVEL r £i0JK € &L w&r MY
at the data, making it“'é%esri%tra”tdo' N 9d tri‘?fQG?Rw%ror

d

h

t

t

conditions. For compar§ flgen weot g’"rour?so 2hethods

such-tast g, fold change analysi s, and volcano

pl o are commonly us@.d.Apwheaatli®odii mf] Uahtt ar ge
I

- w

ple waywyuABQOVAnes usuaAd ypltaet science cont
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A CutEtdigreg Approach
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ABSTRACT

The i ncrease of chronic di seases wor |l dwi de I
medi ci nes and diagnostic techniques Over the
and technology health sector has witnessed s
treat ment of critical di seases |like cancer, C
processes i s t he use of radioactive compoun
radionuclides is referred to as nuclear medi
monitoring the diseases. The radionuclides uUs
termed as radiopharmaceutical s. The radioisot
radiation. The alpha and beta emitted radio i:
as Iisotopes that decay gamma radiation are us
take the images of the processes and structur
The nuclear images help in visualizing, char a
of di seases |li ke cancer. I'n this manuscript t
acute diseases using nuclear imaging techni gue
Keywar Nucl ear medicine, radiopharmaceutical s,
hazard, radiation di sposal
| NRODUCTI ON various chronic di seases.
Millions of peopl enugl eari nsfpeecCtieeds @fy t he sa
di fferendi seiarsress gecti veC @Mt &sierk, same, number of p
region or country. Theshedmbiede a0sfe sn erud glusnste oi e st Uaee
and timely diagnosis and®bteeatnfentnstwibtlhe tthyepe
advent of science and itecthhpeogyr €evteerrame dneave r |
medicines along with tebaBg@andoUverchhi aewi thiaveh
been evolved over-quadlmep §p@owiaditig! @asgho transfo
healthcare services. ThMordeosvceov,erdyl lofdeaayiom@t PV
by Henr.i Becquerel 'dndmMasi edJaourai el d iodzofpers. a
century paved the path etfdwartds emyd e rugsaerge,y i hiondaues
health care system. Ad¥PpRkietmahitonsn, temevi n o8 MMt :
radismt opes other than dtadiioxt emes gprprioddic@reanl i
comes up as a savior t&dYystreme, sdihghwmee arudc!remd
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Nucl ear medicine and radiopharmaceuticals

obtained from the i mages l i nucl ea
medicine is wused to eval R to the
heart muscl e, bone <c¢crack oo N enlay thyroi
gland for any anomalies. N 7 etect b
clots or other conditions s inimot i nfl amma
or infection in the bod ySmmacma ' Preamplifiers se and
. . . . - _%Fhotomuluplrerlubes
monitor conditions I|ike e 1" SLEIIIIES - opicar g guise a, cert
tumor s and di seases [ i k¢ WY, Nai(T) crystal study
provides an overview of < ) ™A whil e
highlighting its evolutio |--| thalleng
and future potential. =
Gamma camera
. (cross-section)
M ec h anism o f nu C | e ar me d I rS‘Mrc:e KhaledM Elsayes, SandraAJA Oldham Introduction to
Nucl ear medi cine scang nhtgmmw'u.ueducw A.."htsresewed abl e

r monitoring and dlagn05|s

ncer, thyroid disorder ! eu?ollg WBQPe%t%d‘?fom%
art ail ment etc. Thls(hscapn Q/?ﬁﬁémedjs' i e
formation that improves?¢Qmhleen Ee?l?—@—?&?—%efp d tPHOEPr

ocedur es when comes to patient treat ment

ong, Zhu and Yang, ZtOF?eQ’)msat%Lb&ﬂ)/tearTh Be dichieMm&t i
an not only provides plefcthainMa&he %0 fnhulch & al odnedh

YD TO0O0TINOYHL/~T TTO
WPT*TDO—+—0O0 X500

so delivers evidence pGgnceg nhRg tthe flNct i @8 mn
the organs or the tdgsp§eUress iwlp,yglhvegréAndeesrpsoon
19). The information goddesLdieflg tdhdP udihs I ayw cd (e
dicine scan provides a cpﬂn@rgggﬂﬁqhﬁ Yie&Wno Gu
e @at weditng and al soy pcoimpilte MEAE Y measures a
her imaging techniqguegfedgridng ThEt iPVilthye i Pd €501 j
eration i s to detecfpngangdggeearsgire heda PR ent
diations emitted by reagdioxqGteive el ements know
radi opharmaceuticals which are introduced ir
Radi ation Exposure
Medi cal i magi ng (Par |k
Radiopharmaceutical Data Collection and oiplayofimages 2013) is the key cause of
e e absorbed dose of ionizin
ti ssues are quantified by
et collmators Quantificationand sieverts (Sv) and mi ||
. e radiation levels due to
di ffer significantly and
Comma Emiesion Signal Processing Clinical i ving. For instance, S0l
S e radiation levels due to
ot her ma y have Il ow. Th
Gamma Camera PhotomultiplierTube radiati on exposur e from
perecten . typically about 1 to 3 mS
X-ray the radiation exposu
Fig.2: Mechanism of nuR®@falky mBdilciMS¥ PEdnsProcec
CT scan of the abdomen o1
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mi ght range from 10 torR26km®y¥ depdemdiimgh ohna ztahred

explicit etiquette andexparstur deirnegmas aanniews i dFeo |
Breast cancer scanni mpg ottolte® | s maamnmnido g aafmet y r egu
necessitates not mor emat hamai n@d>5 ™mis & epneerr gy c
examination. For radi artd dinatwomk ecrasn tbhee uasrerdu atlo
occupational exposure firomt atemausaoahlaty aset cdtos
mSv averaged over fiveni ggytetarcsaguswi tplo s niob | yee adra ma
surpassing 50 mSv . Thihsencef drotlH otwkeel mani nmarmyc e
nati ons. For t he geneirsalt hpubploitce,nt it &ale eaxnprnousaulr e
exposure | imit is typiwaltkgrsetamd tlhemEwmvpeonsme
above background |l evelesmi ttedr rbdi athieonmr atthephpwyn
much higher dose is ustHe conmpdairoeadc ttiooi diyagmfos ttihce
procedures. Doses are deamrefaslelsyy i tal othatalddbfama
admini stered to the specifpar ttiaculedar .i nNiudce etalhe r
which is affected by cfaonlcleorw $hei dtosepsr ot ed | B n
radiation therapy are mxplhshirgherThtihsancdodmpries alss
i n di aghostic procedupneer atDosxe ddse oarefdi bph
calculated and directe¢grtiowodoetheobnsr gted sspaefce gfuiacr d
of the body which is atfthdcbedtbyecmateri allfheFow
dose that can be admi nipat dread §iem eat bopdyotceacrt iroan
from a few grays to teasi dod. grDayrsi ngwhereghalygy -
1000 mSv) . Whil e i n moeg¢seantaiganlosrtu al eparro creedduir ceisn
the dose ranges from l1lbuto 10 cd&we, Nbveashékedbn
there can be exclusionshi@ksor idsekpse ncdda mmecdredt Wit
definite radiophar maceutaidé @lactande t mat erriaxitsd car e
t he radiati on l evel otvheer dmerse f Lt smSowf ahecvVvear r
background l evel s, evarcdu attrimant i n g ceypacal mgdi
considered in the instadber @tcenutcd elag g ael menregceenscsyi
Due to the absence of @ea&r tchh'ucisahi @lodiemg ua temaotshpah e
astronaut s traveling ttohet mé ndtndstr.nati onal Spac
Station (I SS) and out there are exposed to high
l evel s of radiation. Thhisspasal amndge Nuomearf ewe
for a stay on the 1SS to mpPo¢spiobli ngsevernalc!| ewndr
mSv for deep space mi s sanoontsh.er serious aspect, d

strict rules to avoid env

Radi ati on hazards assahieatdd s povd dlh ofmualaeddrophar
medi ci ne regul ated to ensure the s
There i s a potentitadhe remviartd mmenhaz@r ABA, 2
l'inked wi t h nucl ear ma et l€d d e o faldti hsopussBat! oi rtangcél sufds
cautiously regul ated amdritwe® di siot og@nt r glelwed
settings. I n the procedxydreet idoinssc,0ougd s dt raddrosvrei stsl
radi oacti ve materials fusred H@&w@adrs er apla tolaenti & e a ned
heal thcare workers to diagdpa@s alonhélapsrtdes , mittad ggeatth
wi t h pr obsabalnedi hgnglangehaeé s h ofasradi oactive S
cancer and genetic mutatémesi esl.o Thenigmean eirzael tshae
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t he di sposal of nucl earadimepdhai mac etbRifde)al(d) ThE e
di scussed bel ow: radi oactive el ement is th
t he el ement t o decay. I

dentification lamedt Stige ®tpi@a¢it 9n:of any radionucl
d Segregation is the fprrdaonairgn phifasae sSecdhe o sm
nucl ear medicine N udcel ceaayr onfe dri a&d in®n weolnisd @ ,t uteln
ould be stored in a sperleescetnetd izmnehawaympil @m drec
dioactive material s. rTehdeu cz dmen ooff satcotriiviig ymu sTth
rked cautiously and remrdtiragd ohnh o ail s 0 s hdoewlld nbée
ovided only t o the tlhethpeuzied nempleayeenerdi c
belling wi t h speci feixct enitdeot i ftirceaattimemt ,antdhe
formati on i s t o be pmedd dé nhadlfdr epaseck-&gae.d.
ntainers and vial s charst aa nslmafraet hdal Appgir oRrLC Mmaw
teri al Det ail s i ncl addn gloxdlihrdeaschi ¢ bmp-ar1 &Rit e
eparation, and any refguareuwndr a8diddy o nwhwacrhniins
mbol s are to be proviregad memt t hoef | abheylrso.i dTo c
sually di fferenti at e r acdoinotpahianrenmasc e of i crad d i hoaasc t d
terial srafdiommcdhpse i okhkeesgselor the resulting wast
lcoorded | abels may be wosemrvwe ntTiho rsalmarya dhied apc tiinv e
eventing accident al nmii Xiisn gg wdr amatteeesds at sat Tohet

di oactive materials eoawt aiomenesit made pwh | iscuihteaab

O_'O_'Q)CQ_O“SDQ)Q_“U)“'O03<U)'OBO_'I_'03“U)OQJ)>

OQO0O> -TUVDODOYLOQODDdDITYYL -STO0YW T -STLOSL™~O®»Y®W T

ielding materials suobe aasndedaandavhicg bDE mnad
active can be used. nlibkeedreane dd an tneaei naerres sairbg
signed to prevent | ecavkeargsei gathd bpcbobr gaani ¢hait @ loch
ai nst emitted radi atRequl abetr i |Godmmir e s 0 b d @NI
curacy must be maintati ateels fOENRG,ach0 D0)t.c hT toifs
di opharmaceutical s i pcludicod s raerlee viaonitl ogyeadl f o
ntrol t-Mwsltlser Goed wretrer s, scintillation
tector s, or other radd)at Aabhomophiéedr iRnagd i deawitd evs
ed to verify the prefaonceTlhmes:l avel aaf hormidz ad
ound containers and eguoppgd dAoeasantBéemni oadnd
Sspections and audit smaotfert laé s s tsoafaegley a( Baviamt
ntainers hel p ensur &r etehraatm, s eqirde gArt u mkumand 2
entification practicreadi maaecti bei wgst épllioweédd
rrectly radi opharmaceutical s, mus
through t hose aut hori zed
B) Radi ophar maceuRadiadacRoe@pprtati on of radi oac
nucl ei are unstabl e. Thaygi lsittaibéd i eet rtehreensaed rvee sm
emitUpagt bplags,i cdbreadiaantdi nassporters must be invo
(Knol I, 2010, Martin, t2ddl1%andlee waynmdibodc tlieweet mna
2018) I'n nucl ear medishawel,d rbaediiomp hacmarcecandé e al
decay is a natur al proaoegwulian i wmhisch Réacdi omhdd roma
el ements decay over a acuri eluy ap acpkeargieodd i smf cobinm
The decay occurs due t ot ot hper eevneinsts i loena koafg ei omri zlatt é
radiation from the unsbDabbhbkl emdiclreeicopdesemft iMmhe
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di sposal of radioacti veg Aga stoew SAlso URleda sloen arhd iyn tAacihr
for regul atory compliabhbat aederay dsitn gnlge peufrfpoorste s
Before and after di spoe&xxlposuhe dwlsiploesalstarnda gai
be monitored for any raeisagnadt ircadorattihoenr atpee ué n €U
t hat no contamination has occurred. As we have
di scussed earlier that Dtitsecrues saroen amac iCaolnici e i oac
equipped to handle radi oadtciivenmt mht er iiarps,oveeent
types of solid radi oapcattihvse ofwasndurwhigc hr ese &r c
contaminated -l ewiet h radwoddctei fee el d of nuclear m
substances, may be burinnecdesismnt hwnt cTaos e f ubLt Qard
radioactive waste may fdrugdihsironundamdgo treat ment
processes to reduce itsadadpbacmavetyi oal £ oarmsekp
the radioactive componebreti nfgor devet bpedpr odleslsé arg
di sposal . The Atomic B nheorrgoyu g Re glu lagthorsy | Boawvdde
( AERB) sets severe adharcenceat ¢oamsafwhiychtmigatlett t
and strategies during tortihelrs iavadidigsppodals. a Nd c d &
the nucl ear medi cine proeadiumg@s ann elxneinasi ve trwal
wi t h it The mai n autohud siitde tdo agnmomsitso,r iamcdl u
supervise the usage of caoonoeri ngnd adiypteirdadrh,yriomnd]li
in nuclear medicine trisalsecibveaelhyey M&ERB, amnddieer m
Department of Atomic Ememgy uGDAE). nTkhéeart medis
are in position to condfi romnttheartpobbatrly petl ehtar
healthcare specialistsofrai egpostidc tand hethdroaye
possi bl e l evel s of radimptoird @ n avdrd diye rpdrdeilsdeanl tg ap mé
precise anal ytical datha gbl i gthhteerdapewi hg t®©enaédftist
Nucl ear medicine follovasxctuheaatpgriincfi @d matoifomPAL ARA

Pre-treatment

Conditioning
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Fig. 4: Schematic steps involved in the
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Nucl ear medicine and radiopharmaceuticals

coupl ed wi t h i mprovementRaadi bact itwee aManteenrti al i n
opportunities. Even thoughAgmiuculetaurr eme Re & & akec hh aas
countless benefits, it al sS®afehy¥ouwdtaandar g-&alSedn §6
can be expacncseisvsei,bl monand ltAfkA. e Vaerna (2005) .
regul atory issues concelMmoildg tGhe Fmanéé@?n%)nt Radi
di sposal of radioactive elMeReSHfrement (4t S) s
There is a need for a ™Mfolistic approach
from government agenciggnga’nzohxu .r’ofaensdsi%%'hQ.’s Zi-p (
i mpl ementing and foll owin 'tgﬁ]é.gf%'?lcd%\ra nd MALEi r
the wutilization and scien.%df"cc'r.]%ian m?leocfular |
! i'n "RLdi St RBP A & 'nutY G
wasfThe enduring technologb%a}b_ I mprove eynts
embr ace promi se for thKera'i;éJ]tu,g_e Sang19p505t)ent|inqlro
|l eadi ng t o additional che H’Wihéglm&e§<§ns,a|(|‘éjw \
accessible treatments Mga{ini,mpg_ovea_pa(tzioelrgt)_caprh
even better. Protection (3rd ed.). Wi
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Bharaliporiya Kanyaka Bahumukhi Pam and Pabho

Al t hough commonfivg sott hfesrorad direo fash, 8.5 million
bywroducts are fbesaenrcesdnyuteacdfed i nger |l ings annual
pl ac(eTai gani des, 1978) . HdDwewdrt,e ftclheief ubuccess,
management i s essentioanl t hese pfavmat otplee at i on
introduction -roefsi ananimircracchirearlh aai med to expl ore
through manure and excesaacfeedbngt( SBhariaal ieptordly
2020). Nutrients | i ke rPiatmr oagnedn RaNd)h oain dGrpeheonssp, h ofr a
(P) from livestock manuprieg amatn uarse ,n adtuwcrka Id rfoeprptiinlgi:
promoting aquatic foodn venthsanciwhg Ifei shhesewt h
el ement s enhance fish pond productivity, S 0me
farms also use slaught MATNBEREAL vaANR SMETHAOD h f ee
for carnivorous speciesStudiyt Area& Edwards, 2003
I ntegr ated fish farming olfhfee rsst ud ¥ owe mi € 0 nadnudc t ¢
environment al adwdrftexgd ovjeg .bed hh4 ®@dstt wo sites i
cli metseé | i ent and reqiissianng miehiemaled i qeblriingalh e icr
capital (Chandra et al .conoi2t3di)ons: Jamuguri hat ar
The integrated fishiteadmi Barsaylsitpeomiss ya Kany
combining rice, ducks, andlLptagsethavat prleatdn utde I
effective and sustainalbdregidgdiecul92ucPI84pkEactale
particularly in regionslacmugsiduthind ast madina taonwd , p
of India. These systemBahofnuekrhi mPlatm glpeanpeB 0 b
such as enhanced fi sh dperdoidcuactt€idont andlnti enphr atved
soil fertility, by wusim®gcksi manld npaingusr.e Talke fleanr m
For example, ducks contdraiibut ep rooyd ucCoinntdr o¢ W th,g ek
like aquatic weeds andangiosqeiets. | Ar miaki dwahiirlye |
their droppings serve ianprawed niproarntsapnatr esacyanind
fertilizer for fish ponds, EXxptreonnsoitviengr ibceet t@nd gv &
of fish and aquatic pl afnurst heGebsuppenog) fish fa
In Assam, integraté@pdtiphsefdarand nfi nhasfeed.
gai ned wi despread popluarage tgondshat avloi fha@articyhd ng
Kanyaka Pam emerged atsanlas . t Uandefrortnmaet ilveeader sh
initiative addressing Hazgawninlwa, btrhaei nf adrmaihmswigir
fosteringeliozmde seTliis driisM@mareyntperdjrdcste, suppor
spear headed by Shri Pa@donas uHaezrasr,iwk & e r ewellellcnt s ad
deep commitment to commwiiltty ydeweoljeprme nlta uanncdh e d
sustainable agricul tur eda(iklayn yaaiknasp atnp. corrgat e j obs
Similarly, Pabhoi Gxseansl eadisnog kerggQwm raagducer
Lakshmi Agriculture MU Ittei pur pPaasheh oi P rGg jeeets,
operates as a certified orgilatnuat gdrmtinl Bt sivdda
Assam. Founded by Mr. INergiatmudat?33d, 338&89¢choasamppr
an extensive integrat dd swamat hi ar MRh g tsoywsnt,e nP al
covering half its farmlarcertiteé etdarom gmmd @ ¢ &f iag anr
catfish, and anabas whBnd tasmrshgygenéghecf pumi
through sel edtrievali aod pasadongiré®yi des free traini
With -hatoheries and omd@riuc t ifoins ht o fleegal far mer
production, Pabhoi Greens Pahbohdouic e@r ege noso omakignt @fi r
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Bai magli Hazari ka

108 indigenous rice VRESYULITSS from 1|1 ndia and
Sout heast Asi a, produciPmgt ecokmimeg cPan d rNMacrea gteynpeenst
such as Joha, bl ack rice, Atti dbkoyt hgumaring e, fdamde

rice. Hal f of the f ar m'psr elpaanrde ds ulpyp or e isnffarsdi g e a
featuring species | i kePlcamrmi,ngcaftdrn shnt admdiataenda b
The farm has ei ght nuf & e hyi gbtha g késnddwhdadsl rchkar seeadr i anrg
tanks, nine stocking t asnikzse,. siTo bemhancenlkp®»,ndanfd
-hatcheri es. unwant ed fish speci es, p
I ntegrated fish ff arbmifnogr emestttoacksd nigncl ude

ri-tiesh ahdshuslkst edms.38The FEatmlization invol vec
cows and 50 ducks playiessgahnial mebhedsi nObpggan
mi | Kk producti on, vetr mcoovmplasigi nguas aanpdp | ibed one
pesticide creation, wli n dir g alnuic &« fwearstt iel i aé s, i
contributing to the fi sphhosaprhmaitneg, saymsd epdt aalys wd |
t he organic fertilizer e

Survey Method introduced i ntlo5 tday sp oanfdt e
To conduct the studynorfgoaarnmeal fert mil s zieoan appl i
was secured from the owners of both far ms. Dat a
collection was <carried Seltctuusiomngof Eiombi 8pecioms
standard guestdemtnhai pes sIgredl i fiinc cri teria guide
interviews with farm sspkftiasd management . Thi s
dual approach ensured Cémpa&wOimpirieiheynsi Sel ect ed
understanding of farm opekR&alis®nNsvel IMaiatde memd ar
practices, and '”tegratﬂEdGroav\/trﬂ'”Qegfr&;%vhrﬁF'gaqsL‘t§;§eC|e

Structured questionnajrrigs pepbpgd gath
quanti fiabl e dat a on ‘ﬁalfemedproaqq”dCt' t'j/cylmn ondR

management , and species %lm%qtniaqri]’on\él' é:)easdcirhq

intervi ews provided qua J/éialtéfflee kg |dg{;|te ournct

farming chall enges, al:g\lusree sem easg| Srr,g ce- Eis

strategi es, and eC0|OgiCalomsmosntaid|asbe|a|sleatsny' énd 0
preferred.

FigbDeftection of male @ing| dped@t ieond Noff i BMesSdi ng |
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