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Abstract

A cost-effective and eco-friendly technique
was proposed for synthesis of silver nanoparticles
(AgNPs) using silver nitrate and extract of
Glycosmispentaphyllaplant  leaves served as
combined bio-reducing and capping agents. The
biological synthesis of AgNPs is eco-friendly,
single step. These NPs were fully examined using
XRD, FT-IR, UV-Vis, HR-SEM and HR-TEM
techniques. UV-Visible profile showed the narrow
surface plasmonic resonance (SPR) band with
high-intensity peak located at 410 nm, signifies
the formation of mono-dispersed AgNPs.
XRD analysis of the AgNPs corresponding to
(111), (200), (220) and (311) planes confirms
fce cubic morphology. The functional groups
present in the plant extract and spherical
morphology were determined by FT-IR and HR-
SEM analyses respectively. HR-TEM studies

signify that the average particle size of AgNPs

creened against Gram-positive (Streptoc
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out by agar well diffusion process. The result
strongly confirms the synthesized AgNPs has
promising candidate for antibacterial actw:ty
with significant zone of inhibition and less
effective in Streptococcus mutans as compa

1S

to Pseudomonas aeruginosa. In addition t
in-vifro anticancer activity against |
line and in-vitro drug release studies
performed. This study indicated that
synthesized AgNPs using Glycosmis
have good anticancer activity to
cell line and drug releasing property 2
condition. Further the synthesized
are meritoriously employed
biomedical and its related applic

Keywords: '
Anticancer, Drug re

I Introduction
1- h: W ‘._. '-

30 nm. Further the antibacterial activity was  ha s
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Nevertheless. the chemical synthetic procedures
are associated with hazardous chemicals that
may pose adverse effects to the human health
[11]. Recently, usage of biological methods has
proven reliable and eco-friendly approach to
overcome the drawbacks of chemical methods.
Alternatively, medicinal plants are considered as
extremely attractive system[15] due to have less
toxicity. cost effectiveness. ecofriendliness. very
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(HCC). wound  healing
activity, insecticidal and larvicidal pmp@
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(Ag) NPs with Glvcosmispentaphylla liaj"',
extract followed by its bio-reducing property
is ponder as suitable for medical applications
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as of now. Here in this work, we reported the
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biosynthesis and characterization of AgNPs.
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Further antibacterial activity, anticancer studies k.

Were reported against HepG2 cell lines and drug
release activity., |

2, Experimental section
2.1 Chemicals

G{ Veos
Procured

mispentaphylla  extract
locally in Andhra Pradesh,
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Gram-posiive
Gram-negative
tained from

as
and

as ageruginosa) Were ob

srrains  such

mrians)

Konerd Lakshmaiah Education Foundation.
or antibacterial activity studies.

India and used K
Dulbecco’s modified Eagle’s medium (DMEM).

\fuller-Hinton agar (MHA) medium. Trypsin-
EDTA Fetal bovine serum (FBS) and antibiotic-
antimycotic solution Were purchased from
HiMedia chemical company. India. Human liver
cer cell line (HepG2) was obtained from

National Cenire for Cell Science (NCCS), Pune,

India.

can

Preparation of GlycosmispemaphyHa

Jeaves extract

Initially G{Tcosmispemaphyﬂa leaves
were washed with distilled water followed by
drying at room temperature for 24h. Then 15 g
of dried leaves were crushed using a mortar and
dispersed in 45 mL of de-ionized (DI) water 1
soxhlet apparatus and heated for 15 min at 60°C

and filtered. The resulted mixture was used for

further analysis.

2.3 Silver Nanoparticles preparation

Firstly AgNO.(0.5 mL from 0.01M)
<olutionis added to 5 mL G.pentaphylla leaves
extract followed by stirred at room temperature.
During this process the solution colour 1is

gradually changed, this strongly signifies

® reduction of Ag ions into its corresponding

NPs and was observed within 10 min. The

appearance of a stable colour strongly confirms

! the formation of finite AgNPs.
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UV-Vis spectroscopy-
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Spectroscopy and
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shape
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2.5 In-vitro antibacterial studies

Antibacterial efficacy of pure plant extract,
kanamycin and extract containing AgNPs was
conducted by agar well diffusion methods against
respective bacterial strains (Gram-positive,
Streptococcus — mutans and Gram-negative,
Pseudomonas aeruginosa). The antibacterial
studies are carried by using agar well diffusion
assay method for AgNPs. Briefly, the agar
medium was placed on Petri plates surface and
solidified. After that four wells were created and
100 pL each of pure plant extract, kanamycin
and extract containing AgNPs were poured into
the wells individually. All the Petri plates were
incubated at 28°C for one day. Finally the zone
of inhibition was enumerated and indicated in

terms of millimetre diameter after 24h [30].
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the AgNPs. UV-Vis results correspond 0
reduced all

size of
the G pentaphyila leaves extract has
AgNO, solution 10 AgNPs [23].

3.2 XRD analysis

The crystallite parameters of synthesized
AgNPs are examined using XRD. Fig. 1B
correspondstothe XRD of G{vcasmispemaphyﬂa
plant leaves extract tethered AgNPs. Form the
figure it clearly observed that AgNPs have four
diffraction intensity peaks appeared at 26 value
of 38.45, 4635, 64.75 and 78.05 correspond
to the Bragg reflections from (111), (200),
(220) and (311) [34]. These peaks are strongly
signifies that the AgNPs have fec structure. The
average particle size is enumerated from Debye
Scherrer formula using all intensity peaks and
is estimated to be 25 nm. The size of the NPs
strongly depends upon the influence of the peak

patterns.
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3.3 FT-IR analysis
The presence of possible functional groups

in G. pentaphylla leaves extract responsible for
the reduction of AgNPs were analysed by FT-IR
method and depicted inFi g.2. Thepeaks located at
3090, 1400, 1295, 2nd 1115 cm are corresponds
to the AgNPs synthesized from jeaves extract
and peaks at 3441, 3135, 1559, 1400, 1295, 1115
cm'are represented for blank leaves extract. The
broad peak appeared at 344] cm indicates the
_OH stretching mode of vibration. The shifting
of -OH position from 3135 to 3090 cm™ (shifted
to lower wavenumber) confirms the formation of
AgNPs and these results were in good agreement
with the previous report [35]. The carboxylic
acid -OH bending peak observed at 1400 cm™.
The peaks at 1295 and 1115 cm are strongly
attributed to the characteristic absorption peaks
of -C-O stretching [36]. The hydroxyl and

(111) —> 38.45

B
= 4635
B T 64.75 78.05
= \ x @20y G

o. 1.(A) UV-Vis absorption pattern of neat extract reaction mixture with AgNO.. (B) XR =
of extract of AgNPs synthesized from AgNO.. gNO.. (B) XRD patterr
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plated at in range of 1x10 cells per well on a
06 well plate with in 100 pL standard. Further

each plate was swapped another concentration

of new medium contain (25, 50 and 75 pg/mL)
of metal colloids. At last stage this process 5
mg/mL of MTT solution is sedately added to all
the wells followed by incubated at 37°C in 5%
carbon dioxide for 240 min. Later optical density
was observed after adding DMSO to each well
at 570 nm with 650 nm as a reference filter
with microtiter plate reader and this result
is exl?ressed as % viability [31]. Exponentially
growing cells are place on 6 well plates at a
concentration of 1x10°
of this sample wag L[;d(;jl:;n:;mm’ o
e
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by incubated at 3720, 50 e
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3. Results and discussion

3.1 UV-Visible spectra

As the aqueous silver ni
mixed with aqueous Glyce
leaves extract, the yellow colou
changed into reddish-brown w
the reduction of Ag ions fc
analysis is finite and prom
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the UV-Visible abs*orpﬁﬂﬂ :
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change 18 observed.
different concentration of AgNPs
HepG2 cell line, the morphological
anged. When increase

features are

other morphological

no

While the
treated with
results are smoothly che
the concentration, the structural
drastically changed. Majority of HepG2 cells
25-75 ng/ml) were harshlyslanted,

QIMALCS
found to form long filaments, while few cells
twisted round in shape when matched with
controlled cells. This is because of bonding
between AgNPs and HepG2 cells. Dead cells
are indicated by arrows. Fig. 6 represents the
Fluorcscence image of the Liver cells. The
AgNPs with

physicochemical bonding of

intracellular proteins and DNA of HepG2 liver

cancer cell lines exhibits cytotoxic effects [31].
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Fig. 5. Bright fie]

d images of ¢
. AZCS ontrol, /
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Fig. 6. Fluorescence images of control, Angg

with (A) Control image and (B) Treated dem

cell indicated by arrow).

3.7 Drug Release study

Fig. 7 represents the in-vitro drug releas
sketches of Kanamycin and Letrozole from pla
mediated AgNPs were determined in simulatef
gastric fluid (pH 1.2) and simulated intestina

fluid. At pH 1.2, Kanamycin and Letrozole wem

remain stable in the physiological condiﬁa
to the letrozole drug is localized on the

of the AgNPs is faster at base pH

neutral pH which may depends
value.



ct and kanamycin as an antibiotic. The

extra
is observed In

wimum zone of inhibition
tococcus mutans bacterial strains (Fig.
ves

ma

Strep
4B). The aqueous Glycosmfspemaphyh’a lea

extract has important antibacterial activity and
which is found to be reduced when applied
slone as related to extract containing AgNPs.
The finite AgNPs antibacterial activity is highly
marked in case of Pseudomonas aeruginosa as
Gram-negative bacteria when compared to the
Streptococcus mutans as Gram-positive bacteria.
This is because of various arrangements of
their cell wall. membrane and single layer
peptidoglycan of Gram-negative bacteria. The
plausible mechanism may be providing the better
antibacterial activity. AgNPs released the silver
jons which may attract to the negatively charged
bacterial cell wall and form the coulombic
interaction between

electrostatic force of

mutans [Kan is Kanamycin, C is control].
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bacterial cell wall and NPs. NPs can transfer and

bonded to cell wall to im
composition by affecting

(39, 40].

prove a change in the

cell wall absorptivity

3.6 Anticancer activity
y of AgNPs,
5 1073

To check the anticancer activit
of concentrations ranging from 2
f AgNPs were added with HepG2 cel
in vitro anticancel

a series
pg/mL o
lines. Fig.5 provides the
study has been carried by MTT assay on HepG
cell lines using biosynthesized AgNPs. Whe
the concentration of AgNPs increases from 2
to 75 pug/mL, the cell viability of HepG2 ce
lines is decreased. The morphological change
of HepG2 cell lines clearly observed in brigl
field and fluorescence microscopy, these a
mainly used to study the morphological chang
of HepG2 cells. In control image, there

Fig. 4.Interaction of AgNPs with Bacterial $trains of (A) Pseudomonas aeruginosa, (B) Streptoc
(B OCO
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Conclusion

. Bio synthesis of AgNPs using G.
pentaphylia leaves extract through a greener
imethod with numerous rewards including cost-
Wefective, efficient and eco-friendly, which can
f@protect the human health, leading to less wastage
Wond safe products in the environment. Several

ctional groups are reported in plant extract
‘hich are involved during AgNPs formation due
o presence of stabilizing and reducing agents.
e as prepared AgNPs have an average particle
size of 30 nm which can be obtained from
Wsupporting studies of XRD, HR-TEM. The NPs
can be exhibiting better antimicrobial activity
strains and

bacterial

pgainst two different

M

Fig. 7. Kanamycin antibiotic (A) and Cancer drug Letrozole (B) release profile in intestinal fluid and

anticancer activityof HepG2 cell line due to the
silver ions released from the NPs. AgNPs using
G. pentaphylla leaves extract could be used for
biomedical applications especially antibacterial

and anticancer properties.
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