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ABSTRACT

To synthesise the silver nanoparticles using theaets ofBasella rubra Linnand to investigate the antibacterial acti
against human pathogens and invitgaotoxic activity o human breast cancer cell I{MCF-7).In the present study silv
nanoparticles were synthesized using the methamolicact ofBasella rubraand were characterized using -Visible
spectroscopy and SEM analysis. Further these ssized silver nanoparticles were evaluated for thatibacterial activity
againstEscherichia coli, Pseudomonas aeroginosa, Stapbyglocs aurel. and Klebsiella pneumon by disc diffusion
method. The silver nanoparticles were assessedsfaytotoxic ativity on human breast cancer cell line (M-7).SEM
showed the formation of silver nanoparticles withaverage size of -25nm.Biosynthesised silver nanoparticles sho
potent antibactericidal activity against human pg#nic bacteria. The invitro sening of the biosynthesized silv
nanoparticles showed potent cytotoxic activity agathe human breast cancer cell |
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1. Introduction
Nanotechnology offers possibilities of great adwanent in
variety of industries by manipulating materials tme

atomic or molecular level and thus obtains novel
characteristics and function of smaller
materials; these smaller materials are referred ago

nanomaterials and defined as a particles lessib@mm in
at least one direction [1]. Nanotechnology is pndge
applied in electrical engineering, chemistry, miater
science and cosmetic/and sunscreens. Medicinahcsse
are investigating the use of nanotechnology to awer
medical diagnosis and treatments [2].

Due to the outbreak of the infectious diseases ezhiny
different pathogenic bacteria and the developmeht
antibiotic resistance the pharmaceutical compaarek the
researchers are searching for new antibacteriahtagén
the present scenario nanoscale materials have etheny
as novel antimicrobial agents owing to their highface
area to volume ratio and its unique chemical angsichl
properties. The most effectively studied nanopkesitoday
are those made from noble metals in particular Rtgy,Au
and Pd. Metal nanopatrticles have tremendous apiplican
the area of catalysis, optoelectronics, diagndsititogical
probes and display devices. Among the above falwers
nanoparticles play a significant role in the fielaf

2. Matirials and Methods

The present investigation on  “Synthesis
characterization of Silver nanoparticles using Baseibra
Linn and their In vitro cytotoxic studies” was carriedt in
research laboratory of Dr .N.G.P Arts and Scieno#e@e
Coimbatore. The experimental design of the presardy
is given below:

Collection of Plant Sample:

The Basella rubra Linnplant were collected from the
Ukkadam market, Coimbatore, Tamilnadu.

Preparation of the extract

10g of plant powder was weighed and it is mixechvlio0
ml of methanol. The extraction was carried out ishaker
for 48 hrs. The solution was filtered through

and

constructed antimicrobial,
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biological system, living organisms and medicine5]3
Silver nanoparticles have attracted intensive mebea
interest because of their important application as
catalytic, and surface-enhanced Rama
scattering effect[6].Silver has been used as amambbial
agent for centuries; the recent resurgence indstdor this
element particularly focuses on the increasing athref
antibiotic resistance, caused by the abuse ofiatitib. It is
generally recognized that silver nanoparticles rgch to
the cell wall, thus disturbing cell —wall permedliland
cellular respiration. The nanoparticles may alsoepste
inside the cell causing damage by interacting with
phosphorus and sulphur- containing compounds sech a
DNA and protein [7].

In the present study silver nanoparticles were tsgired
using the methanolic extract &asella rubraand were
characterized using UV-Visible spectroscopy and SEM
analysis. Further these synthesized silver naniopest
were evaluated for their antibacterial activity iaga
Escherichia coli, Pseudomonas aeroginosa, Stapbglocs
aureusandKlebsiella pneumonidy disc diffusion method.
The silver nanoparticles were assessed for itstayim
activity on human breast cancer cell line (MCF-7).

maintained at 37C, 5% CO2, 95% air and 100% relative
humidity. Maintenance cultures were passaged weekig
the culture medium was changed twice a week.

Cell treatment procedure

The monolayer cells were detached with trypsin-
ethylenediamine tetraacetic acid (EDTA) to makeglgin
cell suspensions and viable cells were countedgusin
hemocytometer and diluted with medium containing 5%
FBS to give final density of 1xfcells/ml. one hundred
microlitres per well of cell suspension were seeitéal 96-
well plates at plating density of 10,000 cells/welhd
incubated to allow for cell attachment at’G7 5% CQ,
95% air and 100% relative humidity. After 24 h tbells

Whatmann.No.1 filter paper. The filtered sample waswere treated with serial concentrations of the sashples.

collected in conical flasks. The obtained extraetswsed
for the synthesis of silver nanopatrticles.

Preparation of Silver nitrate solution

1mM silver nitrate solution was prepared by
concentration of 0.017g in 100 ml double distillecter
and stored.

Metal —plant extract interaction

90 ml of the silver nitrate solution was taken ionical
flask. To this add 10 ml of the leaf extract. Téwour
change of the silver nitrate solution was foundnfro
colourless to dark brown Incubate the conical flaskoom
light for 72 hours

MTT cell proliferation assay

The human breast cancer cell line (MCF 7) was obthi
from National Centre for Cell Science (NCCS), Puamel
grown in Eagles Minimum Essential Medium (EMEM)
containing 10% fetal bovine serum (FBS). All cellgre

the
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They were initially dissolved in neat dimethyl sidide
(DMSO) and diluted to twice the desired final manim
test concentration with serum free medium. Addaidiour,

2 fold serial dilutions were made to provide a tathfive
sample concentrations. Aliquots of 100 pl of thedkerent
sample dilutions were added to the appropriate swell
already containing 100 pl of medium, resulted #guired
final sample concentrations. Following drug additithe
plates were incubated for an additional 48 h &@75%
CO,, 95% air and 100% relative humidity. The medium
containing without samples were served as contra a
triplicate was maintained for all concentrations.

MTT Assay

The MTT (4, 5-dimethylthiazolyl, 2,5-diphenyltet@iim
bromide) cell proliferation assay measures the cell
proliferation rate and conversely, the reduction cell
viability when metabolic events lead to apoptosis o
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necrosis. The yellow compound MTT (Sigma) is redl
by mitochondrial dehydramases to the water insolul
blue formazan compound, depending on the viabilftthe
cells. Cells (3104 cells/ml) were grown on micratiplates
(200l of cell suspension/well) in 96 well microplategwn
serial dilutions of extract. 72 h later, 20 of a MTT
solution (5 mg/ml in PBS) were added in each wElie
plate was incubated for 4 h at 37°C in a CO2 intwub
After incubation, 180ul of medium were removed fro
each well and 18Qu of DMSO/methanol (50:50) wel
added to each sample. The pmgpans were mixe:
thoroughly on a plate shaker with the cells cornigj
formazan crystals. When all the crystals were digsh
absorbance was measured at 570 nm with a micrc
reader (EIx 800 microplate reader).

SEM Analysis of Silver Nanoparticle

Scanning electron microscope (SEM) analysis was doyr
using Hitachi $4500 SEM machine. Thin films of ti

3. Result and Discussion

Conformation of Silver Nanoparticle Synthesi

The conformation of synthesis of silver naamigles
by plant extract can be done by periodicatignitoring
the change in colour, change in pH and charin
absorbance value.

Change in Colour

The periodical colour change in reaction mixturataming
Silver nitrate andBasella rubra linnextract was monitore
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sample were prepared on a carbon coated copperbygl
just dropping a very small amount of the sampletlos
grid, extra solution was removed usia blotting paper and
then the film on the SEM grid were allowed to dry
putting it under a mercury lamp for 5 minu

Antibacterial Activity: The antibacterial effects of silv
nanoparticles were assessed against a variety
microorganisms including Staphylococcus  aureL
Klebsiella pneumonia, Escherichia coli, and Pseudoas
aeroginosawith disc diffusion method. In brief, 100 mic
litre of overnight grown bacterial cultures wereated or
nutrient agar plates. Wells were cut and 50 mitreol\gNP
solutions was dispensed in each well. An antibiatisc
tetracycline was used as contrdhe plates were incubat
at 37 °C for 24 hours and the zone of inhibition w
observed only in presence of AQNP and docume

for 28 hours. From the results, the synthesis tfes
nanoparticles by the plant extract wasnfirmed by the
change of colour from pale yellow to dark brown idgi
various time intervals.

Change in pH

The periodical change in pH of reaction mixture \
monitored for 72 hours and the results were presein
table-1.

Table 1: Periodical change in pH during the Biosynthesisilver nanoparticle
Time 0 min 1hr 2 h 4 hr 8 hr 16hr 24hr 28hi 72hr
pH 7.03 7.12 7.1¢ 7.27 7.34 7.46 7.51 7.65 7.8
From the results, the change in pH due to the ®gmdtof silver nanoparticles v conformed.

Optical Density Measurement:

UV-VIS spectroscopy can be used to examine the foom
of silver nanoparticles in aqueous suspensions te
observations were presented in TableTBe increase in

absobance at 420 nm confirmed the synthesis of s
nanoparticles byasella rubra lini formed in the reaction
mixture (Jairet al, 2009).

Table 2: Optical density of sample and control

Time 0O.D of sample 0O.D of control
0 hou 1.73 1.09
4 hou 1.88 1.09
16 hou 2.02 1.09
24 hou 2.24 1.09

In V|tro Antlcancer Act|V|ty of Silver Nanopatrticles by MTT assay agalnst MCF7 Cell line:
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Characterization of Silver Nanoparticle

SEM Analysis

The biosynthesized silver nanostructure by emplpyin The cytotoxicity activity of Silver nanoparticles as/
Basella rubra linnextract was further characterized and confirmed by MTT assay the result were presentethinle
size was confirmed by SEM analysis. The SEM image3. The MTT assay confirmed the cytotoxic activifySaver
showing high density silver nanopatrticle synthesibg the nanoparticles against MCF7 breast cancer cell lihbs IC
Basella rubraplant extract confirmed the development of 50 value was found 63.62ug/ml and there was a rlinea
silver nanostructure. The SEM analysis showed #régbe correlation (R = 0.9978) between the concentration and
size between 20-25nm. percentage of inhibition.
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Table 3: Inhibition of MCF 7 breast cancer cell by silvemogarticles

Concentration (ug)of Silver nanoparticles Cell Inhbition | IC 50
18.75 0.35746 63.62ug /nfl
37.5 4.021448
75 72117 R=0.9978
150 94.8168
300 99.55317

Evaluation of Antibacterial Activity

The antibacterial activity of silver nanoparticlesas technique. The diameter of inhibition zones arowadh
investigated against various pathogenic bacteri&gfm well with silver nanoparticles represented in ta#ll@he
positive Staphylococcus aurepyand Gram negative strains highest antimicrobial activity was observed against
(Escherichia coli, Salmonella typhi, Pseudomonas Pseudomonas aueroginosand the least was noticed
aeroginosa, Klebsiella pneumopiaising disc diffusion  againsKlebsiella pneumonia

Table 4: Zone of inhibitory activity oBasella rubra linnextract

Zone of inhibition (mm) of various sample
Name of the organism Silver nanoparticles | Plant extract | Antibioticdisc (Gentamicin)
Staphylococcus aureus 11 8 20
Escherichia coli 12 10 18
Pseudomonas aueroginosa 20 7 26
Klebsiella pneumonia 9 6 14

4. Conclusion

Synthesized nanoparticles have shown antibacteriadamage of the bacterial cell membrane and extrusfidhe
potential against pathogenic bacteria. Silver nantige cytoplasmic contents there by resulting in the llextthe
was found to inhibit bacterial growth in comparistonthe bacterium. In conclusion Silver nanoparticles pregaby
plant extract and standard antibiotic disc. Inflpit of green route found to have both antibacterial artdtoxic
bacterial growth by silver nano particle can beitaited to activities and can very well applied in biologisgktem.
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