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Abstract---Chemotherapy is effective in many cancer treatments
compare to surgery and radiation. Due to its side effects and
multidrug resistance, Nanoparticles synthesized from some of the
medicinal plants are one of the prominent alternatives for the
treatment of various diseases. 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
HeLa and HepG, cell lines by Real-time PCR. p53 gene down
regulation was observed in Aerva javanica AuNPs treated HeLa cells
compared to HepGy cells and caspase-3, Caspase-9 and NF-kB gene
expression levels were not changed in both cell lines. Parkinsonia
aculeata AuNPs treated HelLa and HepG: cells not showed any
changes in gene expression levels of studied genes. Based on the
present results concluding the Aerva javanica AuNPs are effective
anti-cancer activity on cervical cancer cells.
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Introduction

Globally cancer is a life-threatening disease in human population and there is a
continuous demand for new therapies to prevent and treat (1). The plant
producing secondary metabolites are great importance in treatment of various
diseases and some of showing an anti-cancer activity (2). In developing countries
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approximately 65-80 % of peoples still using a traditional medicine as their
primary health care due to accessibility and economic (3). Cancer is an
uncontrolled growth of cells and over 100 types of cancers are classified by the
affected part type (4). Most of the available cancer drugs are synthetic compounds
and showing the adverse effects to cancer patients. Chemotherapy is the widely
using in the cancer treatments compare to other treatments like surgery and
radiation but due to its multi drug resistance looking for the alternative to
chemotherapy with less side effects.

All over the world, Cervical cancer is the second leading cancer in women with
high mortality rate (5). Around 500000 new cases and 2,75,000 deaths are
occurred approximately (6). In India, cervical cancer contributes to approximately
6-29% of all cancers in women (7). Worldwide Liver cancer mortality rate is
increasing every year by 3% (8) with 8,41,000 new cases and 7,82,000 new deaths
of liver cancers in 2018 (9).

Aerva javanica is a shrub and belongs to the Amaranthaceae family. whole plant
of Aerva javanica is used for diarrhoea, diuretic and seeds are used for headache
relief, flowers and leaves is used externally to heal the wounds and the
inflammation of joints (10). In Egypt’s this plant is used as antidiarrheal and
anthelmintic medicine and anticancer agent in recent times (11).

Parkinsonia aculeata is a small tree up to 10 meters high and It belongs to the
Fabaceae family (12) and used in traditional medicine of these plant parts seeds,
leaves, flowers and bark (13-14). Extracts of this plant aerial parts showing the
antidiabetic activity (15). In present study synthesized the gold nanoparticles from
these two plant extracts and studied the gene expression in Cervical cell line HeLa
and Liver cancer cell line HepGo.

Chemicals

Aerva javanica and Parkinsonia aculeata plants were collected and authenticated
by Taxonomist. Gold (IlI)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.

Preparation of Plant extracts

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 9 c used for further
experiments.

Synthesis of Gold nanoparticles (AuNPs)

125 ul of plant extract (60 g/100 ml H>0O) was mixed with 10 ml of 10mM gold
chloride solution at room temperature. The color change Observed that the
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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.

Cell lines and Culture conditions

Cervical cell line HeLa and Liver cancer cell line HepG> were procured from
NCCS, Pune, India and monolayered maintained in DMEM supplemented with
10 % FBS and the antibiotics solution, in atmosphere of 5% CO 5 at 37 °C. Cell
viability estimated by tryphan blue assay and cells were seeded in 6 well plate.
After 24 hrs treatment of AuNPS, 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.

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 949C
followed by 35 cycles denaturation 30 sec at 949C, annealing 60°C and
extension with 729C.Final extension will be 729C with 5 mins of reaction volume
20ul.All the reactions were run in triplicate, including no-template controls. The
relative gene expression folds levels were calculated and tabulated.

Gene Name Primer Sequence

p 53 F AGAGTCTATAGGCCCACCCC
R GCTCGACGCTAGGATCTGAC
F AATTGCCTCCACACCTTCAC

Caspase-3 R TCACCAAGCTGCTCATCAAC
F AAAGCCCCATCATTCTCCTT

Caspase-9 R CACCAGACTCGGCACAATC
F TAGCCACAGAGATGGAGGAG
NF-kB R CCGAGTCGCTATCAGAGGTA

Table 1: Primer sequences of Genes.
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.

Results and Discussion
Results

Aerva javanica and Parkinsonia aculeata gold nanoparticles (AuNPs) (Figure 1)
treated with HeLa and HepGgy cell lines to study the p©3, caspase-3, caspase-9
and NF-KB gene expression by quantitative Real Time-PCR. In Aerva javanica
AuNPs treated HeLa cells showed the down regulation in P53 compare to the
HepG: cells and other genes expressions are not much changed in HeLa as well
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as HepGo. In Parkinsonia aculeata AuNPs treated HeLa and HepG, cells are not
showed the downregulation in any of genes. (Figure 2 &3).

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

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

B
Figure 1: Synthesis of Gold nanoparticles (A) Aerva javanica (B) Parkinsonia
aculeata.
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Figure 2: Relative gene expression Aerva javanica Gold nanoparticles. (A) HeLa
(B) HepGo cells. Results are expressed in Mean+SE (n=3).
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Figure 3: Relative gene expression Parkinsonia aculeata Gold nanoparticles. (A)
HeLa (B) HepG: cells. Results are expressed in Mean+SE (n=3).

Discussion
Green synthesis of nanoparticles is eco-friendly, less toxic and showing the some

of metallic nanoparticles are antibacterial, anti-oxidant and anti-cancer agents.
Synthesis and applications of green synthesis nanoparticles is increasing day by
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day due to drawbacks chemical synthesis (16). To evaluate their biological
properties of synthesizing the silver nanoparticles from plants and carrying out
the testing to evaluate their biological activities (17). Due to the formation of
biofilm layer above the micro-organisms, most of the microorganisms are
resistant to antibiotics due to their heavy molecular weight (18). The advantage of
nanoparticles size antibiotics converts to nanoparticle size easily entered to the
biofilm and help in killing the microorganisams. Ahmed H. Arbab et al studied the
oxidative and hepatoprotective of ethanolic extract of Aerva javanica aerial parts
and reported the attenuation of ex vivo and in vivo hepatotoxicity and oxidative
damage (19). Liagat Hussain and Khizar Abbas et al reported the aqueous-
methanolic extract of aerva javanica showed the analgesic activity and anti-
inflammatory activity (20). Desingu Kamalanathan and Devarajan Natarajan
conclude the in vitro plant sample having more potent anticancer property (21).
Mohammed Al-Shehri, and Mahmoud Moustafa studied and reported the aerva
javanica methnolic extract showed the effect in treat breast cancers compared to
the prostate cancers (22) In our present work studied the Aerva javanica AuNPs
and Parkinsonia aculeata AuNPs effect in cervical and liver cancer genes of pS3,
caspase-3, caspase-9 and NF-KB. p53 gene down regulation were observed in the
Aerva javanica AuNPs treated HelLa cells compared to HepG, cells. Other gene
expression levels were not much changed in Aerva javanica AuNPs treated HeLa
and HepGa cells. Parkinsonia aculeata AuNPs were not showed any affect in the
gene expressions levels in HeLa and HepG: cells.
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Conflict of interest statement: There are no conflict of interest
Conclusion

Based on our present study we are concluding the Aerva javanica AuNPs showed
the effect on cervical cancer cells and down regulated the pS3 gene expression.
Parkinsonia aculeata AuNPs not effective like Aerva javanica AuNPs in cervical
and liver cancers. Further in-vivo studies to be need to conclude the statement.
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