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Identification of Anti-Cancer Targets of Eco-Friendly Waste
Punica granatum Peel by Dual Reverse Virtual Screening and
Binding Analysis

Talambedu Usha'., Arvind Kumar Goyal®, Syced Lubna'. HFP Prashan h*., T

Madhan Mohan®, Veena Pande®, Sushil Kumar Middha'*

Abstract

[P TEN

: Purica granatum (Goanmily: Lytheacese) is mainly found In Frun. which és comsictered
primury centre of origin. Studics on pomczraamte peel have revealed . anti-
wmzlogenesis activities. with p of nzing und In w0 ghis it s
alsa useful in vk like blood pres and of 1 such
s prostate and breast cancer. Ohjectives: In this study we identificd unti-cancer tarzets of active compounds
like corilugin a } and pr (alkaleids) present in pomegranate peel
lyy employing dual and nn mwdah_-nd.blwmda- The potent targets of the

ate peel were by the I 1 und R 3D, then wd with Iur‘gulﬁ
demtified from 9ifferent Riommiry datulares (KPACT and HIT s}, Docking was then furtber m-panu-d ”

Autalock pyex and validated through discovery studio for studying Kl
of polent anti-cancereis Argets were uttained from the PharmMapper server uccording (o their m wcore and
AD scores. L e targets now need

from ReverseSe 3D server
te e Further yalidated mm«uy.lu tre i werdl lom =d sl

- pharmMapper -

30D - Bioassay - Py

K, 2 Puniva g =

Astan Pac J Cancer Prov. 15 (Z3), 10345210350
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Introduction hick about 5 inches. The white spongy membrance

ke structure

Punica gronaium L., (family Lythraccuc) c in colour
(Pomegranate) is a shrub which auwains a hoight of

about 5-8 mcters (Middha ot al.. 2013 i Middha ot ul (2014) showed recendy that the

Meditterrancan region. Indian subcontinent, Middle
East. Central Asia. Northern Alfrica and tropical Africa

means “seeded”. It is vanously named thoroughout the
globe like grenadine or grantapfcl in Genmas, granazapple
in Swedish, greadde in French, grands in S, h and

peel or the rind (PP) which was carlier

pomegranat
conridired as an apricultucal wasic now should be remeoved

hus high for its valucs.
Bt i evident that PP has botier antiox e propertics than
Musa paradisiacs and Citrus sinensis pecl (Parmer o1 al..
2008). Scveral stlics have also shawn the presence of
major active compounds such as tannins, flavonoids. and

in the peel (Middha et al.. 201 3ay.

fatisn/didime in India. is used widely in
domestic as well ax industrial purposes sach as cooking.
preparation af juice, haking, making of wine and other
alcobatic beverages.

The fruit is round consisting a crown in the base
rendered from the calyx. The texture of the pocl i stringy
and sturdy, with the colour ranging between yellow o red

(TR fucstine, Depsariment of Bivtes fismmlergy. Maliesod Laks
Bocotund University. Assaen. “Depearimens of Bivteeime
tnfesrmeion Centre. Depnarinient of Biotechnotogs, New Dethi.
= Farr corerespronderoe. Sosbil sddoh @ gosil «om

Asicrrs Pacific Feservait oof Cancer Proventio

Duc ta the pros. these the
peel has ben focused by miny rescarchers for the studdy of
its incredible effects on human health. The pomegranate
peel has been widely used for the rreatien aod prevention
of meveral diseases like cuncer (Hong of al.. 200%: Dikmen
ot al.. 2011: Maddha €1 al.. 2013a), diabetes (Middhi ot
al.. 2012: 2014). candiovascular discase (Jurenka 2008),

s Arsssraerns Colivie For Woen, Bangolore.  Bowlwos Techmolog .,

v, Supthuici Collexs of Enxinecring. Hongatore. *Biotechneloes

Deqrarmmens of Siatechnology, Kaeo University. Noininst. dic
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Facile green fabrication of iron-doped cubic

| Source_'dEtalls ' o el 710, nanoparticles by Phyllanthus acidus:
i Structural, photocatalytic and
Journal of Molecular Catalysis A: Chemical " ” % photoluminescent properties
Eormarly partof journal of Molseuhar Catalysis 3-96 “‘

K. Gt ; 8 K5, Anantharsju® A B H. Na Tus bsc rma S, Y.5. Vidya© A B
Contimusd a5; Melaculer Crpysss K. Gurushantha ?, K.S. Anantharaju , H. Nagabhushana ®, 5.C. Sharma <, V.5, Vidya L .
Shivakumara ®, H.P. Nagaswarupa ?, $.C. Prashantha * M.R. Anilkumar?

Scopus coverage years: from 1994 to 2017

RIS

B Show more

https:/fdoi.org/10.1014/).molcata.2014.10.025 Geat rights and conten

(coverage discontinued in Scopus) e 0]
Publisher: Elsevier

" ISSN: 1381-1169
Subject area: (Crerica Engresring Process Gremisry and Teshmalogy ) (Chemist Physicl and Treoretial Chamiy )

- Highlights
: : - ZrOj: Fe* NPs were synthesized by green route using Phyllanthus

acidus leaves as fuel.

. The NPs were characterized by PXRD, SEM, UV-Visible, FTIR,
TEM and PL. £

SI0004475..pdf .
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| = .| Optical properties of praseodymium doped silver-horate glasses
|
Canadian Journal of Physics e 0 | Article i1 Caradian Joumalof Piysics 210} 1154157 - Octoder 2014 with 44 Reads ©
 Somscownge s o 100199, fon 153t 18, fom 19610 209 091 D0 10 112802012047

Pbisher NCReachPes ' & Chelbspfosion <

(55N BONBAZ0Y E-SSK: 1085045 s SE 0 '

Subjectares: (s ey ed ey 0248 Dr.Jagadeesha Gowda G V Eraiah Bheemaiah

- ) 18.05 - Sapthagiri College of Engingenng ul29.55 Bz.'.ngaioreum\'efsny
g;ﬁ;m@ Il Mo P— . - - i :
0.481
Abstract

o Praseodymium doped silver-borate glasses having composition xPr{6)0{11)-{25-x)Aq20-75B8(2)0(3) (x = 0, 1, 2. 3. 4, 5) were prepared by
iie Ceiiecilliod Oeoeptss Sty ) s conventional melt quenching method. The densty, melar volume, and optical energy band gap of these giasses were measured. Optical
d absorption spectra of these glasses were recorded in the range 360-1000 nm at room lemperature. The refractive index, molar refraction, and
polarizability of oxide fon were calculated by using Lorentz-Lorentz refations. The bxidg fon polarizabilities deduced from two different quantities,
viz. refractive index and optical energy band gap', agree well compared with other glasses. The-wgriation of the preceding optical parameters with
respect to praseodymium concentration is explained. 1 / J
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cells of bacillus circulans More BT J Microbiol Biotech Food Sci Oct 5178 WOs

3 - -
}Is@m-&m-xw X} & Roree bl it X § b2 diontme i X §

€+ i nitrauoeimciet & @ i P ENHANCED DEGRADATICN OF CAP
. File Edit View Window I—ielp

IOP"- |8 8 268 66|

E Tools

Hready bavea w  Refine Your Search Results
manuscript?

st our Mamurr i Kt 0l e oo of i oisiagy bt ooy 5 ood st i Saney| Meamy v |
Rt ( ; _

Search Results

fand BT esinFaEl < Share These Resolts

Fublished by
Facutry of
Filters B et JOURNAL OF MICROBICLOGY BIOTECHNOLOGY AND FOOD SCIENCES ey
pof et v S0V U KGECUTIREATRA, TR A KA KTRA SRS, 3475 ;
oy
= H -
Wma v - ACRUTLRAL STIENCES | FOC0 SCENCE L TECRMOLOGT B ENHANCED DEGRADATION OF CAPTAN BY INIMOBILIZED CELLS OF BACILLUS CIRCULANS
Eserging Saorces Ciases Inden . = .
tibgiy Voena Mord, Preeri Tallur’, Sunil S. More'*, Francois N. Nivonzima', and Harichandra Ninnekar®
=T . v .
Aﬁmsf’fr}
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O30t ARTICLE INFO ABSTRACT
M Caiae it 2 They e pacaton R T RE @ Cookie Rty s
cookie setings hecegh your browser degnad. nate

Received 11. 7. 2014 mp&ﬁﬂlﬂﬂ}'ﬁfm Bacillus circulans n degrad d by ¢ the captan ¢ freely
Revised 29.7. 2014 suspended and mnbﬂ:md:d]smagxm‘hmﬂmn(&\]pd\mhmdc(p MMWMCPUHI::M&M
: 88* was degraded by freely suspended cells.
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D . s Indian journal of pharmaceutical i
Spectrophotometric estimation of risperidone in tablets Roopa KP Gliemistey - s Sep-14 - | 0250474X WOS

Spectrophotometric Estimation of Risperidone in Tablts

B K. JAYANNA®, T, D. DEVARAS, K. P. ROCPA, G. NAGENDRAPPA, H. R. ARUN KUMAR AND N. GOWDA
Department of Chemistry, 8, N, M. Intitute of Technology, Bengaluru-560 070, India

[B g xT:. Tieo Dat 3 s?e:.mngsm.«:x-a e o Sounce Mot Sams: 3¢ L MR Saad Voot °
€ - X i mideatecmimach-rends
PR Py Jayanna et al: Spectrophotometric Estimation of Risperidone
manuscript?
e | = A mmfle, rpid snd ighly senditive specteophotometic method s develped orthe dternnaron of fisperidone
Semech e ; _ in tablet formultion. "lu mthod i based on the oxidation of drug unnF potassium permanganate in alkaline
B i < Shae T s medium and excess potasium peemanganateovidizes 1, 10-phenanthroline Felll, The measusement of decrease n
- e T I —— ~ ahsorbanceof 1, lfilshcnantbmhne Fe {11} was done at 415 nm. The beer'slaw is obeyed in the concentration fange
s _ of 5.0 10 40.0 g/l and molar absorpiviy s ound to be 7.3932 x 10° Vmalicm. The proposed method is well
M. F | e ey suitedforthe pharmaceutical formulations,
Opeaiczons
i - Key words Risperidone, potasstum permanganate, 1,10-phesanthroline Fe (1), ovidation, tablew,spectrophotometry
Courtry { Region v i 3
N : B o "Addressfo correspondence
i - E-mat: ay bidanr@yahon ol
e s , - w | R o Indian Joumal of Phamaceutcel Scemces September - October 2014
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Journal of Alloys and Compounds
Volume 620, 25 January 2015, Pages 192-196

Ionic conductivity of praseodymium doped silver-borate glasses
G.V. jagadceesha Gowda “, B. Eraiah P & 32, RV Anavekar

* Department of Physics, Sapthagiri College of Engincering. Bangalore 580057, India

b Departrment of Physics, Bangalore University, Bangslnre SANOSA Indis
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Highlights . .

.  Glasscs of the composition xPreO11—(35 — ¥) Ag2O—65B30:(x = 0, 0.1-0.5 mol%) have
been prepared using the melt quenching method. The ac and de conductivity and
diclectric properties of glass have been measured over a wide range of frequencies
and tempenatures,

.  Experimental results indicate that the ac conductivity and the diclectric constants

depend on temperature, frequency and prascodymium content.

The diclectric data has been analyzed using modulus formalism. The stretched

exponent f is found to be independent of temperature.

Abstract

14021537
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U M Muddapur', R § Bennur', § M Veena?, F N Niyonzima® and § § More™*
"Depanment of Biotechnology, K L E.'s College of Engineering and Technology, Udyambag. Belgaum-390008, India
. *Department of Biochemstry, Kamatak University, Dharwad-580003, India
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BSetsvais pondtomigie ’ 0 463 7 )
’ Aﬁ.mgusmsisoia!edﬁomﬁormwdbym]ccuwmichmmﬂhod“iﬂxﬂmmasuolemofm;hnmd
identified as Penicillium nigricans. The isolate was capable of transforming A3-carene into neutral [dihydrocarvons,
carvone, carveol, (+)-trans-p-mentha-5 8-dien-2-0l and (+)-trans-p-mentha-5,8-dien-2-one] and acidic (penillic acid and
2-hydroxy-p-menth-8-ene-7-oic- metabolic compounds. These compounds were identified based on infrared (IR). .
proton muclear magnetic resonance (‘H NMR) and mass spectrum (MS) studies. Three pathways have been proposed for the
transformation of A3-carene into the nentral and acid metabolic compounds based on the smdy of oxygen consumption by
A3-carene grown fungal cells. As the different metbolic intermediates of A-casene are much used in the perfume industry,
the Ad-carene, which is abundantly available, can be used as a starting matenal in the perfume industry by microbial
techmiques. using this fungal stram.
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“ABSTRACT

mummumtmﬁm&ummnjmﬂm

fris,

of
e tronsplonted with ma-mqmﬂmmmmm 13][2]. tn current years, biologically active scaffolds
ee being used o5 extracelfular matrix that can induce synthesis of tissues and organs (3], Scoffold s required for the
restaration af the function of tissue and its regeneration as it acis as short ferm matrie for cell proliferation and.

martrin ) [4).

are used for thsie enginesring such ox bone, cartioge, Bgament. skin.

vascatar tissues, mewcal tasues, and skeletal muscle and as vehicle for the controlied deffvery of drugs, proteins, ond
DNA [5). Artificial skin finds its opplication in a broad ronge of areas including mbouq wmm interfoces
ond other areas thot Invole mechanical deformation [G]. In this paper, on f the s
material properties which are used for treating burnt scars and its. qupumm is duum

KEY WORDS

Artificial skin, collagen, ECAM. mmmn]mru deying, grafting. wmm:mumu

INTRODUCTION %
Skin is the largest organ of human body that
covers entire body and protects the internal

organs against infection, injury and harmful sun,

rays [7].

When the skin is critically damaged because of
disease or burns, the body cannot respond fast
enough to make the necessary substitution of
cells and some burn victims may die due of loss of
plasma and infection. To aveld these
consequences and ta correct these deformities.,
artificial skin or skin grafts are-used.

Artificial skin (s a synthetic substitute which is
shaped in labaratory for human skin that can
protect the lives of severely burned patients and
it covers the entire body, keeping dangerous
bacteria out and vital fluids in [8).

Scaffold gning and its are major
area of biomaterial research, and they are alio
important for tissue engineering and regenerative
medicine research. Scaffold plays important role
in tissue regeneration and its repair. During the
past two d:udns many works have been done to
extend
for tissue ing. are defined as
three-dimension porous  solid  biomaterials
o d ta perf, ome e functions
191110]:
. uphola celi-biomaterial  Interactions,
adhesion, and ECM depasition.
il.  Allows sufficient transport of gases,
nutrients, and regulatory factors to allow cell
survival, pi and

cell
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Abstract

P which panic among human beings due tn deaths occurring
when not detected in initial stages demands a means of detection and dingnosis.
Biosensors play an important role in detection of cancer cells or molecules in bleod
samples or urine samples using DNA strands. In this paper. we analyze properties of
Single Wall Carbon Nano Tube (SWONT) and Multi Wall Carbon WNano Tube
(MWONT) of 30 nm length and scmiconducting: nature. SWONT is suitable for
biosensor applications due to its high current carrving capability. Prostate Specific
Antigen present in blood sample is detected using DNA strands, in this work three
different DINA strands are analyred for its performance. Surface charge densit is
253.4656 M for dsDNA strand. The simulation tool Monte Carlo from Nanohub.ors is
used for valldation of results. -
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gene sequence analysis. 6-Aminopendimethalin and 3,4-
dimethyl 2.6-dinitroaniline were identified as the metabo-
lites of pendimethalin degradation by the bacterium. The
biodegradation of pendimethalin by freely suspended and
the immobilized cells of B. lehensis on various matrices
namely agar, alginate, polyacrylamide. and polyurethane

erance to pH and temperature alterations than freely sus-
pended cells and could be stored for more than 3 menths
without losing pendimethalin degrading ability. The im-

* mobilization of cells capable of degrading pendimethalin

may serve as an ideal technique for the complete degra-
dation of the herbicide in the environment.

foam was also investigated. The batch degradation rate was
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ABSTRACT
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ABSTRACT

Toxins arc poisonous substances which are produced nawrally by organisms like plants, bacteria.

algae, fungi, e1c. They arc alsa synthesized by man in the form of chemical pesticide:
the form of smoke from industries and into water

ctc. They are liberated inte the atmosphere in

fungicides,

bodics in the form of industrial cfffucnts. Toxins cause harmful effects in humank in the form of
ailments like food poisoning. caused by ingestion of food contaminated by microorganisms: cancer

by inhalat

ion of toxic fumes from industrics ctc. To prevent such ailments which may be fatal, onc

must take care to minimize exposure o sources of toxins and find alternative options which could

help minimize pollution of the cavironment and make it safer for all orga

isms living in it

Keywords: Toxins Contaminated, Pesticides. Pollution. Fungicides.

INTRODUCTION

Toxins arc poisonous substances which, when
ingested. inhaled or injected into an organism
causcs  deleierious  effects on the functioning
of its organ systems. These could be cither
natural or artificial toxins. Natural rtoxins arc
synthesized in ceortain organisms as products
of cermin  metabolic
generally used by them as a means of
defte i T il Auntificial toxins are
synthesized by human beings to  climinatc
harmful pathogens and pests which reduce the
quality of life and the food we cat. Artificial
toxins like smwoke and harmful metals  like
mercury  and lcad are relecased mto  the
aumosphere as  industrial  cfMuents. The effect
of a toxin on living organisms is called
toxicity and the branch of science which
deals with various types of toxins and their
effect on  the metabolic activity of living
organisms  is called rtoxicology. Toxicity can

pathways and are’

chronic toxicity, depending on the time taken
for the appcarance of symptoms and the
scverity of these symptoms.

Acute toxicity occurs duc o exposurc o a
particular toxin for short intervals of time.
Acute toXicity to titanmium dioxide is scen in
experimental animals in the fornr of
pulmunu’ry inflammation and increase in hecan
in, which naturally in
pufler fish causes symploms of poisoning in
paticnts within 24 hours.” Consumption of 100
g of the fish. could be fatal’ Ingestion of
agricultural pesticides results in appearance of
sympioms within few hours, which could be
fatal  if treatment is not provided to the
patient.* Acutc toxicity to Cu, Cr and Zn
causes death. loss of equilibrium and bloaung
of abdomen in White Sturgeon.” Acute toxicity
w TiO: is manifested as Nnocrosis of
hepatocytes. swelling of the glomerulus, lesions

rate.'? Tetr

be classified into four main  catcgorics in the brain, and a  number of other
namcly. acyte, sub bhcute, sub  chronic and’, symptoms.' In sub acute toxicity, the' organism’s
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