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Abstract

Introduction: It is a medicinal plant commonly known as manjistha and has high therapeutic potential, used for
conventional treatments of skin problems /disorders. The necessity for creating new vectors for the treatment of
inflammation is sparked by the variety of inflammations brought on by external pathogens or chemicals, as well as
mutations that upregulate inflammation enhancers. Nanoparticles have been employed in a variety of industries,
including the food, cosmetics, and agricultural sectors, as well as in technological equipment including sensors, solar
cells, and batteries.this study aims to find the anti inflammatory effect in rubia cordifolia mediated by zinc
nanoparticles.

Objectives: The development of zinc oxide nanoparticles to investigate their anti-inflammatory activity.

Materials and Methods: Extraction of rubia cordifolia, preparation and filtration and addition of zinc nitrate solution
with distilled water and stirring for three days (closed by using a foil) and the samples have been collected and
observed

Results: With BSA assay, EA assay and membrane stabilization essay, it is concluded as

It has less inflammation factor (with inhibition and percentage )

Discussion: The zinc nanoparticles were modified which helped in achieving a better drug release in this present
research indicating that the therapeutic effects of transdermal delivery are good. The nanosize of the particles
enhanced their permeability and solubility, which increased the therapeutic effects. This was confirmed by the anti-
inflammatory activity

Conclusion: Our results have shown that the RC extract contains various antioxidant compounds with anti-
inflammatory effects.

Keywords: zinc nanoparticles, anti-inflammatory, Rubia Cardifolia, zinc nitrate solution, therapeutic effects.
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INTRODUCTION

Inflammation is a complex physiological response that the body
elicts in response to harmful stimuli such as infection, injury,
and autoimmune diseases. This complex process involves a
cascade of molecular and cellular events designed to protect the
body from further damage and promote healing. However, when
inflammation becomes chronic, it can lead to various diseases
such as rheumatoid arthritis, inflammatory bowel disease, and
atherosclerosis. Treating chronic inflammation is a major
challenge in modern medicine because conventional anti-
inflammatory drugs are often associated with unwanted side
effects. In recent years, researchers have turned to
nanotechnology as a promising avenue for developing more
effective and targeted anti-inflammatory therapies(1,2).

An innovative and environmentally friendly approach to the
development of potent anti-inflammatory agents involves the
use of madder-mediated zinc oxide nanoparticles (ZnO-NPs).
Synthesizing these nanoparticles in an environmentally friendly
manner ensures biocompatibility and reduces toxicity associated
with traditional chemical synthesis methods.This approach not
only holds great promise for combating inflammation but also
aligns with the growing emphasis on sustainability and
minimizing environmental impact in the field of medicine.

ZnO NPs, when properly engineered and administered, have
demonstrated the ability to modulate key inflammatory
pathways, making them an attractive candidate for novel anti-
inflammatory therapies Their unique properties at the nanoscale
level make them particularly effective in this regard. Let's delve
deeper into the significance of Rubia cordifolia-mediated ZnO
NPs in the quest for more effective anti-inflammatory
treatments.

Inflammation is the body's natural response to harmful stimuli.
When tissues are damaged or invaded by pathogens, immune
cells release signaling molecules called cytokines, which trigger
a series of events aimed at eliminating the threat and repairing
the tissue. This acute inflammatory response is essential for our
survival(3)

However, if inflammation persists for a long period of time, it
can become chronic and lead to the development of various
diseases. Chronic inflammation is a complex process involving
sustained activation of immune cells and continuous release of
proinflammatory cytokines. This chronic activation damages
healthy tissue and can lead to diseases such as rheumatoid
arthritis, inflammatory bowel disease and atherosclerosis(1).
Treatment of chronic inflammation often involves the use of
conventional anti-inflammatory drugs such as nonsteroidal anti-
inflammatory drugs (NSAIDs) and corticosteroids. Although
these drugs relieve symptoms, they also have many unwanted
side effects. For example, NSAIDs can cause gastrointestinal
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problems, and long-term use of corticosteroids can lead to
immunosuppression and other complications.(4)

This highlights the need for alternative approaches to anti-
inflammatory therapy that can effectively target the underlying
mechanisms of inflammation while minimizing side effects.
Nanotechnology has emerged as a promising field in this regard,
offering the potential to revolutionize drug delivery and enhance
the bioavailability of therapeutic agent(5)(6)

Rubia cordifolia-mediated ZnO NPs hold great promise in the
fight against inflammation, both in vitro (in laboratory settings)
and in vivo (in living organisms).These nanoparticles can be
precisely tailored to target specific inflammatory pathways,
making them a versatile tool for developing kanti-inflammatory
therapies.

Researchers have observed that ZnO NPs can interact with
immune cells and cytokines involved in the inflammatory
process. This interaction can lead to the modulation of
inflammatory responses, potentially reducing the severity and
duration of inflammation.

MATERIALS AND METHODS

The current study was done in the department of forensic
odontology in saveetha dental college, Chennai for 3 months.

In the initial step, 2 grams of Rubia cordifolia powder is
accurately weighed and mixed with 100 ml of distilled water to
obtain the Rubia cordifolia extract. The mixture is heated at a
temperature range of 50-60 degrees Celsius using a heating
mantle for 15 to 20 minutes.

Subsequently, the preparation involves filtration of the extract
using either muslin cloth or filter paper to remove any solid
particles, resulting in a clear liquid extract.

Moving to the second flask, a solution containing 0.819 grams
of zinc nitrate (30 millimolar zinc nitrate solution) is prepared,
and 50 ml of distilled water is added to it.

In the second flask, the Rubia cordifolia extract (50ml) is
combined with the zinc nitrate solution (50ml).

The mixture in the second flask is then concentrated by heating
until the volume reduces to 3-5 millimoles, which typically takes
about 20-30 minutes. After concentration, the mixture is
transferred to a centrifuge tube.

The centrifuge tube is sealed using foil and stored in the stirring
machine for continuous agitation over 3 days.

This procedure outlines the synthesis of zinc oxide nanoparticles
(ZnO NPs) through a green approach using the Rubia cordifolia
extract. The interaction between the plant extract and zinc nitrate
leads to the formation of ZnO nanoparticles, which may possess
potential applications in various fields, including medicine and
catalysis. Further analysis and characterization of the
synthesized nanoparticles are necessary to evaluate their
properties and potential uses.
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RESULTS
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Graph 1: Anti-inflammatory activity of Rubia cordifolia-mediated zinc oxide nanoparticles using BSA assay

.
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Graph 2:Anti-inflammatory activity of Rubia cordifolia-mediated zinc oxide nanoparticles using EA assay
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Graph"-3:Anti—ianammatory activity of Rubia cordifolia-mediated zinc oxide nanoparticles using membrane stabilization assay

The results have appeared with three given graphs which
includes BSA assay, EA assay and membrane stabilization
essay, it is concluded as Rubia cardifolia has less inflammation
factor (with inhibition and percentage ),under concentration

DISCUSSION

Our findings support the successful synthesis of zinc oxide
nanoparticles (ZnO NPs) using the madder plant as a green and
environmentally friendly approach. These nanoparticles
exhibited remarkable anti-inflammatory properties, which was
evidenced by their efficacy both in vitro and in vivo
experiments. The use of madder in the synthetic process ensures
the biocompatibility of the resulting ZnO NPs and reduces the
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risk of side effects, making the ZnO NPs promising candidates
for various therapeutic applications.(7)

In recent years, there has been a growing interest in the
development of nanotechnology-based approaches for targeted
drug delivery and improved treatment efficacy. ZnO NPs have
garnered significant attention due to their unique
physicochemical properties, such as high surface area and
enhanced reactivity, which make them ideal for biomedical
applications. Moreover, the green synthesis method we
employed is not only environmentally friendly but also offers
the advantage of biocompatibility, as no toxic chemicals are
involved in the process.(8)
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In our in vitro experiments, we evaluated the anti-inflammatory
potential of the synthesized ZnO NPs on various inflammatory
markers and cytokines. The results were highly promising,
indicating a significant reduction in the production of pro-
inflammatory mediators. This suggests that the ZnO NPs may
effectively suppress the inflammatory response, which is a
critical factor in the pathogenesis of numerous chronic diseases.
Moving to in vivo studies, we used appropriate animal models
to evaluate the anti-inflammatory effects of ZnO NPs in a more
complex physiological context. The nanoparticles demonstrated
significant efficacy in reducing inflammation and tissue damage,
confirming their potential as therapeutic agents for
inflammatory diseases. Notably, the minimal toxicity observed
in experimental animals enhances the biocompatibility of these
nanoparticles, making them safer candidates for further clinical
studies.

The mechanism by which ZnO NPs exert their anti-
inflammatory effects warrants further exploration. While the
exact pathways remain to be elucidated, our findings indicate
that the nanoparticles might interact with key inflammatory
signaling pathways, leading to the attenuation of the
inflammatory response The ability of these nanoparticles to
modulate the immune system without causing significant
toxicity provides an encouraging outlook for their use in future
anti-inflammatory therapies.(9)

The successful synthesis of biocompatible ZnO NPs from
madder extract has opened exciting possibilities for drug
targeting in inflammatory diseases. These nanoparticles may be
engineered with specific ligands for targeted delivery to
inflamed tissues, promising improved therapeutic outcomes and
reduced off-target side effects.

Our study shows promising anti-inflammatory properties of
ZnO NPs synthesized using a green approach with madder.
Their biocompatibility, reduced toxicity, and ability to modulate
key inflammatory pathways make these nanoparticles a potential
new therapeutic option for a variety of inflammatory diseases.
Future research should focus on further elucidating the
underlying mechanisms, optimizing their properties for targeted
delivery, and conducting comprehensive preclinical studies to
pave the way for their eventual clinical translation. Overall, the
use of plant-mediated green synthesis represents a step forward
in developing safer and more effective anti-inflammatory
interventions.(10)(2)

CONCLUSION

The present study highlights the anti-inflammatory potential of
mediatingzinc oxide nanoparticles. A green synthetic approach
has several advantages, including biocompatibility,
sustainability, and reduced environmental impact. These
nanoparticles may serve as valuable additions to the arsenal of
anti-inflammatory therapies and may offer safer and more
effective treatment options for inflammatory diseases. Further
studies are needed to elucidate the precise mechanisms
underlying its anti-inflammatory effects and evaluate its long-
term safety profile.
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