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Abstract:

It is of interest to assess the antioxidant and anti-inflammatory properties of Terminalia chebula gold nanoparticles. Anti-inflammatory and
antioxidant properties of the nano composite were assessed using Bovine Serum Albumin (BSA) and DPPH Assay respectively at 10 pL, 20
uL, 30 pL, 40pL, 50 pL. Values for anti-inflammatory property of nanoparticles were higher than the standard values at 40uL, 50 pL
concentrations. Percentage of inhibition was highest at 40 pL (86%) and 50 pL (84.6%). The values for antioxidant property of nanoparticles
were found to be higher than the standard values at concentrations except at 40uL, 50 pL. Percentage of inhibition was highest at 20 pL
(86.2%).Within the limits of the study it can be concluded that Terminalia chebula mediated gold nanoparticles have exceptional anti-
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inflammatory and antioxidant properties and further can be incorporated in dental material or can be used to coat suture materials to

improve their properties.

Keywords: Gold, characterization, green synthesis, nanoparticle, nano composite, anti-inflammatory property; and antioxidant property.

Background:
Every area of science has undergone a fresh revolution as a result of =~ Materials and Method:

nanotechnology, a rising subject of study. In recent years,
nanoparticles have grown significantly in significance among the
scientific community. The fields of optics, electronics, biomedicine,
and materials science have all made use of this technology [1]. One
of the most prominent uses for nanoparticles in recent years has
been the delivery of drugs and genes, as well as powerful
antibacterial, ~anticancer, and antioxidant agents [2-4].
Nanotechnology deals with nanoparticles that are atomic or
molecular aggregates characterized by size less than 100 nm. These
are actually basic elements derived by modifying their atomic and
molecular properties [5,6]. The manufacture of zinc oxide
nanoparticles uses a variety of standard techniques, including
chemical reduction[7], laser ablation[8], solvothermal, inert gas
condensation[9,10], and the sol-gel[11] method. Even while it takes
less time to create vast amounts of nanoparticles using traditional
physical and chemical techniques, the capping agents that are
needed to ensure stability require hazardous chemicals, which
cause toxicity in the environment [3]. Green synthesis offers a
number of advantages in terms of environmental friendliness and
suitability for biomedical applications [4]. Because it avoids the
need for complex operations like intracellular synthesis, numerous
purification steps, or the upkeep of microbial cell cultures, the
utilization of agricultural wastes or plants and their parts has
become a viable alternative to chemical synthetic procedures [5].

Due to their nontoxicity, biocompatibility, drug-making potential,
and antibacterial action, gold nanoparticles (AuNP) are better
[12,13]. Gold's ability to kill contacts has recently been the subject of
extensive research. According to studies, the release of ions from
the copper surface causes increased intracellular oxidative stress in
the bacterial cell wall, which leads to bacterial cell lysis [14]. Due to
the high frequency of oxide layer deposition on the nanoparticle
surface, which would result in decreased antibacterial function, the
synthesis of gold nanoparticles is very technique sensitive [15].
Terminalia chebula, a species of Terminalia native to South Asia that
is known as black- or chebulic myrobalan has spread from India
and Nepal east to southwest China (Yunnan), south to Sri Lanka,
Malaysia, and Vietnam [16]. The Terminalia chebula (T. Chebula),
which is rich in polyphenols, is widely utilised in ayurvedic
treatment. In situ gold nanoparticle synthesis is made possible by
polyphenols in the form of hydrolyzable tannins, and oxidized
polyphenols can serve as capping agents [11]. Gold nanoparticles
(Au NPs) have been considered in several significant fields of
research because of their amazing and adaptable chemical and
physical properties. Many medicinal applications, including
medication administration and tumor imaging, have made use of
gold nanoparticles [12]. Therefore, it is of interest to assess the
antioxidant and anti-inflammatory properties of Terminalia
chebulagold nanoparticles.
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Preparation of gold nanoparticles:

T. Chebula seed powder weighing one gram was combined with 100
mL of deionized water and heated to 90 °C in temperature-
controlled water bath for 1 hour, cooled, and then passed through a
0.2-m cellulose nitrate membrane onto filter paper. 80 mL of 0.01 M
HAuCl4 solution and 10 mL of Terminalia chebula aqueous extract
were combined vigorously by hand shaking. Instantaneous visual
colour changes from yellow to pinkish red were seen as Au NPs
formed.

Anti-Inflammatory Activity:

Test Group:

10 pL, 20 pL, 30 pL, 40 pL and 50 pL of the nanoparticle solution
were taken in 5 test tubes respectively. To each test tube 2 ml of 1%
Bovine Serum Albumin (BSA) was added. 390 pL, 380 nL, 370 pL,
360 pL and 350 uL of distilled water was added to the test tube
containing 10 pL, 20 pL, 30 puL, 40 pL and 50 pL of nanoparticles
respectively.

Control Group:
2 mL of gold chloride was added to 2 mL of BSA solution.

Standard Group:

10 pL, 20 pL, 30 pL, 40 pL and 50 pL of Diclofenac Sodium was
taken in 5 test tubes respectively. To each test tube 2 mL of 1%
Bovine Serum Albumin (BSA) was added. The test tubes were
incubated at room temperature for 10 minutes. Then they were
incubated in a water bath at 55°C for around 10 minutes.

Absorbance was measured at 660 nm in the UV Spectrophotometer.

% Inhibition was calculated using the following formula:
% of inhibition = (Control 0D — Sample OD +) Sample OD X 100

Antioxidant assay-DPPH method:

DPPH assay was used to test the antioxidant activity of biogenic
synthesized silver nanoparticles. Diverse concentrations (2-10
pg/ml) of Terminalia chebula plant extract interceded gold
nanoparticles were mixed with 1 ml of 0.1 mm DPPH in methanol
and 450 pl of 50 mm Tris HCl buffer (pH 7.4) and incubated for 30
minutes. Later, the reduction in the quantity of DPPH free radicals
was assessed dependent on the absorbance at 517 nm. BHT was
employed as control.

The percentage of inhibition was determined from the following
equation,

% inhibition=Absorbance of control- Absorbance of test
sample X 100/ Absorbance of control.
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Results:

Anti-inflammatory properties (Figures 1 and 2) of nanoparticles
were higher than the standard values at 40pL, 50 pL concentrations.
Percentage of inhibition was highest at 40 uL (62%) and 50 pL
(72.5%) as given in Table 1. Inhibition rates for gold nanoparticles
made from Terminalia chebulawere 46.9% for 10 pL 56.9,% for 20 pL,
61.5% for 30 pL, 67.3% for 40 pL, and 72.4% for 50 litrespL. The
standard showed 76.56% inhibition at 10 pL, 78.52% at 20 pL,
85.63% at 30 pL, 88.68% at 40 pL, and 93.15% at 50 pL. As a result,
the highest level of inhibition, or 50 L, was found to be at higher
concentration. The gold nanoparticles made from Terminalia
chebulaare comparable to the standard and show strong antioxidant
activity (Table 2).

Table 1: Anti-inflammatory assay showed the following values at the end of the study:

SNO CONCENTRATION STANDARD NANOPARTICLES
(uL) (% OF INHIBITION) (% OF INHIBITION)

1 10 76.59 46.71

2 20 78.95 56.78

3 30 85.76 61.92

4 40 88.79 67.89

5 50 94,51 72.43

ANTIOXIDANT PROPERTY
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of new nanomaterials made possible by developments in
nanoscience and nanotechnology has resulted in the creation of a
number of novel drug delivery methods. There has been a rapid
evolution of nanoparticle synthesis recently as compared to the
early part of the century [17]. Earlier conventional methods were
used for the synthesis of the nanoparticles. Even though less time is
utilized for synthesizing large quantities of nanoparticles using
conventional physical and chemical methods, toxic chemicals are
required as capping agents to maintain stability [14]. These
methods resulted in toxicity in the environment due to use of toxic
chemicals. Green Synthesis method was proposed and is widely
used all over the world to avoid the use of such toxic chemicals. It is
an eco-friendly method as well as it is highly cost effective [18]. We
therefore undertook this study to evaluate the cytotoxicity of the
copper and graphene oxide nano composite reinforced with amla
extract. Antibacterial properties of the same composite were found
to be excellent against oral microbes in the previous studies [19-29].

Table 2: Anti-oxidant assay showed the following values at the end of the study:
SNO CONCENTRATION (uL) STANDARD NANOPARTICLES

1 10 479 38.71
2 20 60.21 40.7
3 30 72.3 44.5
4 40 78.3 62.3
5 50 85.7 72.5

10 20 30 40 50

STANDARD (% OF INHIBITION) NANOPARTICLES (% OF INHIBITION)

Figure 1: Bar diagram depicting the antioxidant value on y-axis vs
different concentrations of gold nano particles.

ANTIINFLAMMATORY PROPERTY

10 20 30 40 50

STANDARD = NANOPARTICLES

Figure 2: Bar diagram depicting the anti-inflammatory value on y-axis vs
different concentrations of gold nano particles.

Discussion:

One of the main issues in contemporary medicine is the lack of

efficient drug delivery methods with the capacity to enhance the

therapeutic profile and efficacy of therapeutic agents. The synthesis
401

It has been demonstrated that Terminalia chebula contains
antioxidant, antibacterial, and anti-inflammatory properties. The
results of a study showed that the antioxidant activity of the T.
Chebula extracts and pure components examined was present in
varied degrees. The antioxidant activity of each pure component
was acquired by several methods and was deemed to be distinct
[30]. The plant material studied, Terminalia chebula, demonstrated
antibacterial activity in a study, as evidenced by its bioactive
components, and the results suggest that they may be employed as
an alternative antimicrobial agent against caries-causing germs.[31].
The T. Cholula fruit’s ethanol extract was discovered to be the most
efficient and displayed significant antibacterial activity. In a kill-
kinetics investigation, the antibacterial activity of the ethanol
extract was dose and time dependent. A phytochemical
investigation revealed the presence of high amounts of phenolics
and low concentrations of flavonoids and terpenoids. [32].

Conclusion:

Data shows that gold nanoparticles have exceptional anti-
inflammatory and antioxidant properties. This can be included in
the dental materials to improve the properties.
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