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ABSTRACT

Synthesis of gold and silver nanoparticles from plants and its usages showing alternative treatment methods for
various diseases. Cancer drugs conjugated nanoparticle drug delivery showing 50% more effective in cancer
treatment compared to cancer drug alone. In our present study, Synthesized the AuNPs from Aerva javanica and
Parkinsonia aculeata extract and studied the p53, caspase-3, Caspase-9 and NF-kB gene expression in MCF 7
and CaCO, cell lines by real-time PCR. Downregulation of gene expression was observed in Aerva javanica
AuUNPs and Parkinsonia aculeata AuNPs treated cells of MCF 7 and CaCO, Based on present results
concluding the Aerva javanica AuNPs have more anticancer activity against to breast and colon cancer cell lines
and further studies to be need in other cancers also.

Keywords: Aerva javanica; cancers; gene expression; gold nanoparticles; real-time PCR.

1. INTRODUCTION

All over the world medicinal plants are playing major
role in the health [1]. Plant and extracts are playing an
important role in the treatment of various human
diseases including cancer [2]. In most of the
developing countries, still 70-95% of the humans are
using traditional medicines for many of the disease
treatments [3]. The researchers are focusing on

isolation of plant active principles and its uses due to
its availability and less adverse effects. All over the
world, Diabetes and cancers are leading death in
human population. Day by day new cancer cases are
increasing and 18.1 million cases are reported in year
2020 and 8.8 million in women and 9.3 million cases
in men. There is need to search for the alternative
drugs to treat the cancers with efficient activity and
less toxicity.
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As per WHO, Cancer is the leading cause of death in
worldwide and Breast cancer is the second leading
cancer in women with 2.3 million womens are
diagnosed with breast cancer globally in 2020.Many
of the factors are cause to breast cancer like age,
obesity, alcoholic and tobacco usage and 10 % of
breast cancer cases are hereditary. As per National
Cancer Registry Programme (NCRP) report, Breast
cancers are a major health concern in Indian
metropolitan cities compare to other cancers in
females.

Colon cancer is a common lethal disease and reported
the highest cases in Australia, New Zealand, Europe,
and North America and Africa and South-Central
Asia lowest incidents are reported [4]. As per the
United States Surveillance, Epidemiology, and End
Results (SEER) database under age 50 group colon
cancer cases are increasing and decreasing in older
groups [5,6]. The colorectal cancer incidences are
lower in india compare to the western countries.

Aerva javanica (A. javanica) belongs to family
Amaranthaceae and erect branched herb [7]. The
whole plant contains sterols, phytols [8] and various
parts of the plant also reported in anti-microbial, anti-
ulcer, diuretic and nephroprotective activity [9]. A.
javanica  phytochemical analysis showed the
polyphenols, terpenoids, flavonoids, and alkaloids are
present [10].

Parkinsonia aculeata belonging to the fabaceae and
grows up to 4-10m high and crooked trunk up to 40
cm diameter. Phytochemicals of this plant extracts
showing anti-oxidant, anti-diabetic anti-bacterial and
anti-malarial [11]. In vitro and in vivo studies of this
plant contain flavonoids boost the metabolism and
prevent the cancer through disposition of carcinogens
[12,13]. In present work synthesized the gold
nanoparticles and studied the gene expression in
breast and colon cancers.

2. MATERIALS AND METHODS
2.1 Chemicals

Aerva javanica and Parkinsonia aculeata plants were
collected and authenticated by Taxonomist. Gold
(IM)chloride  hydrate (Cat No 254169-500MG)
purchased from Sigma Aldrich. Dulbecco's modified
Eagle’s medium (DMEM), 3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyl tetrazolium bromide (MTT), Trypsin
EDTA, PBS were purchased from HiClone and Fetal
Bovine Serum (FBS) were purchased from Gibco.
Culture flasks and 6 well plated purchased from
Corning.
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2.2 Preparation of Plant Extracts

P 100 gm of dried plant powder soaked in 1000 ml
water in conical flask for extraction and kept it for 72
hrs. with occasional shaking. After 72 hrs., the
collected extracts were filtered and concentrated on
rotary vapor using round bottom flask. Concentrated
extract was stored at 4 ° c used for further
experiments.

2.3 Synthesis of Gold Nanoparticles (AuNPs)

125 ul of plant extract (60 g/100 ml H,0) was mixed
with 10 ml of 10mM gold chloride solution at room
temperature. The color change Observed that the
yellow-colored gold solution turned to wine red color
within a minute. The synthesizedAu-NPs were
characterized and stored at 4o C until further
experiments.

2.4 Cell Lines and Culture Conditions

Breast cancer MCF-7 and Colon cancer CaCO, cell
lines were procured from NCCS, Pune, India. and
monolayered maintained in DMEM supplemented
with 10% FBS and the antibiotics solution, in
atmosphere of 5% CO , at 37°C. Cell viability
estimated by tryphan blue assay and cells were seeded
in 6 well plate. After 24 hrs treatment of AuUNPS, cells
were scraped and isolated the total RNA using TRIzol
reagent, Takara Bio Inc and isolated RNA is
converted to cDNA using the Takara Bio single strand
synthesis Kit.

2.5 Gene Expression Analysis by Real-Time
Polymerase Chain Reaction (RT-PCR)

Gene expression studied were studied by SYBER
green using Qiagen Rotor Gene Q real time PCR. The
PCR conditions were Initial denaturation 2 mins at
94°C followed by 35 cycles denaturation 30 sec at
94°C, annealing 60°C and extension with 72°C.
Final extension will be 72°C with 5 mins of reaction
volume 20upl. All the reactions were run in
triplicate, including no-template controls. The
relative gene expression levels were calculated and
tabulated.

2.6 Statistical Analysis

Data were processed using GraphPad
Prism 7 software and the results were provided
as a mean £ standard deviation (SD). The
significance of a difference was considered in p-value
<0.05.
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Table 1. Primer sequences of Genes

Gene Name Primer Sequence

p 53 F AGAGTCTATAGGCCCACCCC
R GCTCGACGCTAGGATCTGAC

Caspase-3 F AATTGCCTCCACACCTTCAC
R TCACCAAGCTGCTCATCAAC

Caspase-9 F AAAGCCCCATCATTCTCCTT
R CACCAGACTCGGCACAATC

NF-kB F TAGCCACAGAGATGGAGGAG

R CCGAGTCGCTATCAGAGGTA

3. RESULTS AND DISCUSSION

3.1 Results

Gold nanoparticles synthesized from Aerva javanica
and Parkinsonia aculeata extracts (Fig. 1) treated
with MCF-7 and CaCO, cell lines to study the p>,
caspase-3, caspase-9 and NF-KB gene expression by

guantitative Real Time-PCR. In both cancers, Breast
and Colon cancers studied genes were down regulated
in gold nanoparticles treated cells compared to the
untreated cells on MCF-7 and CaCO,. Murraya
koengii gold nanoparticles showed the prominent
results in both cancers compares to the Punica
granatum gold nano particles (Figs. 2 & 3).

A)Plant Powder B) Plant Extract C) Plant AuNPs

A)Plant Powder B) Plant Extract C) Plant AuNPs

B

Fig. 1. Synthesis of Gold nanoparticles (A) Aerva javanica (B) Parkinsonia aculeata
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Fig. 2. Relative gene expression Aerva javanica Gold nanopatrticles. (A) MCF-7
(B) CaCO.cells. Results are expressed in Mean+SE (n=3)

3.2 Discussion

Based on their unique properties of Gold
nanoparticles (AuNPs) are widely wusing in
bionanotechnology for different applications [14].
Nano particles synthesized from chemicals are
showing toxicity due to generation of oxidative free
radicals [15]. Synthesis of nanoparticles from plants
are eco-friendly and less side toxic. Many years
onwords chemotherapy is the effective treatment to
cancers but biggest problem is multi drug resistance
[16]. Standard cancer drugs combined with
nanoparticles are delivered into tumor cells directly
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and showing more effective than standard drug alone
[17] and this is the alternative promising delivery of
anti-cancer drugs to tumor cells. In our present study
synthesized the AuNPs from Aerva javanica,
Parkinsonia aculeata plant extracts and studied the
effect of this AuNPs on gene expressions in MCF 7
and CaCO.cells by real time PCR. Das and Bavani
studied the cytotoxicity of these two plants reported
the Aerva javanica extract showed the better cancer
activity compared to Parkinsonia aculeata extract
[18]. Fozia Amin et al synthesized Aerva javanica
leaf extract copper nanoparticles and studied the
antimicrobial along with cytotoxicity and reported to



use the antimicrobial agents with negligible toxicity
[19]. Mohammed Al-Shehri and Mahmoud Moustafa
reported the extract of A javanica is a potent
microbial agent for multidrug resistant microbes and
promising candidate for treatment in breast cancers
[20]. Nagla Mustafa Eltayeb et al reported the extracts
of Aerva javanica showed the moderate anti-
proliferative activity against breast cancer cell lines
[21]. Aerva javanica extract synthesized AuNPs
treated with MCF-7 cells showed the down regulation
of P*® Caspase-3, Caspase-9 and NF-KB follwos
0.62817, 0.82431, 0.63466 and 0.91384 folds. In
CaCO, cells showed the down regulation of P
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Caspase-3,Caspase-9and NF-KB follows 0.75356,
0.58764, 0.40571 and 0.75314 folds..Same way
Parkinsonia aculeata extract synthesized AuUNPs
showed the downregulation of 0.87152, 0.83722,
0.69158 and 0.94318 folds in MCF7 Cells and
0.85067, 0.71922, 0.70637 and 0.75618 folds in
CaCO, cells. Both AuNPs treated cells showed the
down regulation in studied gene expressions
compared to untreated control cells but Aerva
javanica AuNPs showed more down regulation
compared to Parkinsonia aculeata AuNPs in MCF 7
and CaCO, cell lines.
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Fig. 3. Relative gene expression Parkinsonia aculeata Gold nanoparticles. (A) MCF-7 (B) CaCOcells.



4. CONCLUSION

Based on our present study results we are concluding
the Aerva javanica AuNPs and Parkinsonia aculeata
AuNPs treatment in MCF 7 and CaCO, cells showed
the down regulation in gene expressions were
observed and compared to Parkinsonia aculeata
AUNPs and untreated control, Aerva javanica AuNPs
showed more down regulation. Further studies to be
need in other cancers also to conclude the same
statement.
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