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1. Project Title
Green  synthesis  of  plant  mediated  metal
nanoparticles  and  their  anti-angiogenic
activity

2. File No.: YSS/2014/000888

3. PI(Name &Address):
Dr. L. MALLESHA 
Asst. Professor & HOD
PG Department of Chemistry
JSS College of Arts, Commerce and Science 
B.N. Road, Mysuru-570025
Karnataka, India
4. Broad Area of Research: Life Sciences

4.1. Sub Area: Nanotechnology 

5. Approved Objectives of the Proposal: 

 Screening of medicinal plant for synthesis of nanoparticles.

 Extraction of plant source will be carried using the protocol. 

 Synthesis of metal nanoparticles from extracted plant source. 

 Characterization of synthesized nanoparticles will be carried out using spectral studies such as

UV-Visible Spectroscopy, FT-IR and X-ray Diffraction. 

 Evaluation of anti-angiogenic activity from synthesized nanoparticles.
Date of Start: 16-11-2015 Total Cost: Rs. 19,85,000.00

Released amount: Rs. 18,00,000=00
(Capital: Rs. 6,00,000=00, 
General: Rs. 12,00,000=00)

Date of Completion:15-11-2018 Expenditure as on 15-11-18
Capital: Rs. 5,61,627=00
General: Rs. 12,28,665=00

6. Methodology 
Medicinally  important  plants  such as  Memecylon  malabaricum, Heliconia  rostrata and  Euphorbia

cotinifolia were selected. Fresh leaves of above plants were collected and washed with double distilled

water. About 10 gram of leaves were weighed and boiled with 100 ml of double distilled water for about

10 min.  The extract  was filtered using muslin cloth and Whattman no.1 filter  paper. Then the leaf

extract was collected in separate conical flask and the extract was stored at 4°C for further experimental

analysis.
               100 mL of 1 mM solution of silver nitrate and gold chloride were prepared in an Erlenmeyer

flask, respectively. Then 2, 5, 7 & 10 ml of plant extract was added separately to 10 mL of silver nitrate

solution and gold chloride solution, keeping its concentration at 1 mM. Silver and gold nanoparticles
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were also synthesized by varying concentration of AgNO3  and HAuCl4 solution (1 mM, 2 mM and 3

mM)  keeping  extract  concentration  constant  (1  mL).  To optimize  the  yield  of  nanoparticles,  the

experiment was carried out using different parameters like pH (pH 3, pH 9 and pH 7) and temperature

(8°C, 37 °C & 40 °C) .This setup was incubated in a dark chamber to minimize photo-activation of

silver nitrate at room temperature. Reduction of Ag+ to Ag0 was confirmed by the colour change of

solution from colourless to brown and reduction of Au3+ to Au0 was confirmed by change in colour

further formation was also confirmed by using UV–Visible spectroscopy.
After complete reduction the synthesize medium was centrifuged at 4000 rpm for 10 min. Methanol and

petroleum ether solvent wash were given about 5-6 times. The pellet were collected and dried in oven at

45 °C. The obtained nanoparticles were characterized by various spectroscopic methods and the same

were used to study in vivo anti-angiogenic activity by
a) Shell less chorioallontoic membrane assay 
b) In vivo peritoneal angiogenesis assay using EAT cells in Mice model
7. Salient Research Achievements
7.1 Summary of Progress
The proposed work involves the synthesis  of metal nanoparticles  using medicinally important plant

sources.  Memecylon malabaricum, Heliconia rostrata and  Euphorbia cotinifolia were found to have

ability to form metal nanoparticles as observed in change in colour of the reaction. The positive results

as  observed  by  the  formation  of  nanoparticles  were  maintained  throughout  the  72hr  period  of

observation. The colour change observed for the extracellular samples were further confirmed by UV-

vis spectral  analysis  as part  of primary confirmation.  Silver nanoparticle  known to have an intense

absorption peak in UV absorption spectra due to its surface plasma resonance excitation. Absorption

peak  was  observed  at  450  and  460  nm  and  indicated  formation  of  silver  nanoparticle.  Gold

nanoparticles formation was confirmed by UV-Vis spectral analysis, absorption was found at 560 nm.

           The angioinhibitory activity of the compounds exhibit significant positive results in the shell less

CAM assay model of developing embryos. The data shown represents the results using a minimum of

six eggs in each group. The investigation of anti angiogenic activity of gold and silver nanoparticles

from plant sources showed a significant  reduction of proliferation of capillaries around the zone of

application of the discs loaded with the metal NPs as compared to the site where only the saline was

applied. These results indicate that the two metal NPs (Ag and Au), from each plant leaves are potent

antiangiogenic molecules in vivo.

          The peritoneal linings of tumor-bearing mice treated with metal NPs and the control group on

inspection  for  anti  angiogenic  effect  showed  a  significant  difference  in  vascularisation  of  the

peritoneum. The decrease in the number of capillaries evident on the peritoneal surface as compared to
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the control groups, which indicates the prominent in vivo antiangiogenic activity of metal NPs on the

peritoneum of tumor bearing mice.

7.2 New Observations:

The synthesised metal nanoparticles are (Ag & Au NPs) are eco-friendly, simple, cost effective, easy to

scale  up,  thus  the  green  production  of  nanoparticle  using  biological  resource  has  great  potential.

Memecylon malabaricum, Heliconia rostrata and  Euphorbia cotinifolia leaf extract was found to be

more potential in producing stable gold and silver nanoparticles. The gold nanopartcles forms cube in

shape, which is confirmed by SEM and XRD. 

          The EAT tumor bearing mice when treated with gold and silver NPs synthesised from leaves of

plant sources showed a significant reduction in the body weight, ascites volume and tumor cell burden

demonstrating the antiproliferative activity of gold and silver NPs. Micro vessel density (MVD) counts

have become the morphological gold standard to assess the neovasculature in tumors. MVD counts are

reflective  of  the  angioarchitectural  properties  of  the  tumor,  in  that  they  represent  the  average

intercapillary distance. This is in fact an important parameter as it is the goal of an anti-angiogenic

tumor therapy to increase the intercapillary distance to a degree that it becomes rate-limiting for the

growth of the tumor. The gold and silver NPs treated animals showed a drastically decrease in the MVD

counts, proving evidence for the anti angiogenic activity of the compound.

7.3 Innovations:  

So for nobody has tried the synthesis of metal nanoparticles from Memecylon malabaricum, Heliconia

rostrata and Euphorbia cotinifolia in a particular region. We standardized the maximum yield of NPs by

using various parameters, like temperature, pH and concentration of the reactants. Capping of the metal

NPs by various secondary metabolites would synergize the activity of the respective metal NPs. Gold

forms cube shape nanoparticles.

7.4 Application Potential: 

7.4.1 Long Term 

Silver and gold are safe nontoxic inorganic materials used as antimicrobial agent. Ag and Au NPs can

be used in the preparations of ointments, bone cement, biosensors, cell imaging, anticancer and antiviral

agents. Metal nanoparticles can be used as catalytic agents as well as in designing the diagnostic kits.
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7.4.2 Immediate 

Ag and  Au  NPs  are  very  good  antioxidant  agents.  All  the  diseases  because  of  deficiency  in  the

antioxidant levels in the system. Consumption of these particles enhances our health, as these particles

directly involve in scavenging the free radicals.

7.5 Any other 

It is wiser to use green synthesis methods to synthesize metal nanoparticles as they are eco friendly,

easy to prepare without the production of by products. The process is cost effective and by optimising

the suitable temperature, pH and the concentration of the reactant, one can increase the yield.

Research work which remains to be done under the project (for on-going projects):

We have successfully completed the production of Ag and Au NPs using  Memecylon malabaricum,

Heliconia rostrata and Euphorbia cotinifolia plant, the plant which are endemic to western ghats and

known to treat many skin diseases. So for nobody tried out the production of metal NPs from the same.

We have optimised the different parameters to maximise the yield, further produced NPs and tested for

their  in vivo anti-angiogenic activity by shell less CAM assay and peritoneal angiogenesis. We have

published 02 papers in international journals and presented the project work in 04 different events.
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