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ABSTRACT

Periodontal infections, such as gingivitis and periodontitis, are serious threats to oral health, frequently resulting in tooth loss if left
untreated. These disorders are distinguished by inflammation, bacterial colonization, and tissue breakdown within the periodontium.
Traditional therapies frequently use antibacterial drugs and scale processes, but new study investigates the possibilities of natural
remedies, such as Nigella sativa (N. sativa), in controlling these disorders. Furthermore, N. sativa contains antioxidant and anti-
inflammatory properties, which are important in reducing oxidative stress and inflammatory reactions associated with periodontal
disorders. Furthermore, its antibacterial and antifungal characteristics make it a good candidate for treating oral infections. Finally, N.
sativa emerges as a promising supplementary therapy for periodontal disease management, providing a natural and potentially beneficial
alternative to conventional treatments. However, additional research, particularly clinical trials, is required to confirm its efficacy and
safety in clinical practice. N. sativa, often known as black cumin, has a long history of therapeutic usage because to its several
pharmacological qualities, which include anti-inflammatory, antioxidant, and antibacterial activities. Studies have yielded positive
effects in terms of increasing gingival health and managing periodontal disorders. N. sativa extracts have shown antibacterial activity
against common periodontal infections and have been investigated as local drug delivery agents in periodontal therapy. N. sativa
essential oil, rich in medicinal chemicals like thymoquinone and carvacrol, was extracted through hydro-distillation and supercritical
fluid extraction, and its chemical content was determined using analytical techniques. Furthermore, N. sativa has shown antioxidant
and anti-inflammatory activities, which are crucial in mitigating the oxidative stress and inflammatory responses associated with
periodontal diseases. Additionally, its antibacterial and antifungal properties make it a promising candidate for combating oral
pathogens. In conclusion, N. sativa emerges as a potential adjunctive therapy for managing periodontal diseases, offering a natural and
potentially effective alternative to conventional treatments. However, further research, particularly clinical trials, is warranted to

INTRODUCTION

Periodontitis is a clinical condition that is characterized by the
detachment of gingival tissue from the tooth, the deepening of
the gingival crevice (referred to as a "periodontal pocket" in the
context of periodontitis), the deterioration of the periodontal
ligament, and the loss of alveolar bone. The detrimental process
is linked to the existence of microbial communities located
beneath the gingival line and a concentrated infiltration of
immune cells and inflammatory substances in the tissues
surrounding the teeth, known as the periodontium. If not
adequately addressed, this process can result in the loss of teeth.
Gingivitis is a type of periodontal disease that is reversible and
does not lead to bone loss. In this condition, the inflammatory
process is limited to the gingival epithelium and the connective
tissue, without impacting the deeper components of the
periodontium. Nevertheless, it is important to acknowledge that
gingivitis plays a significant role as a primary risk factor and an
essential precursor to the development of periodontitis
(Hajishengallis et al., 2020). It is vital to note that, periodontal
diseases are inflammatory and destructive diseases of the
dentogingival complex closely linked to the presence of specific
periodontal pathogens inhabiting periodontal pockets. While
there is a widespread consensus that the disease has a complex
origin, empirical evidence indicates that certain gram-negative
microbes present in the subgingival plaque biofilm have a
significant impact on the onset and advancement of periodontitis.
The consortium consisting of Porphyromonas gingivalis (P.

validate its efficacy and safety in clinical practice.
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gingivalis), Treponema denticola (T. denticola) and Tannerella
forsythia (T. forsythia) is commonly found in the subgingival
biofilm and is well recognised as the primary group of bacteria
responsible for periodontal disease. Several microorganisms have
been identified as the primary species involved in the disease
process. These include Aggregatibacter actinomycetemcomitans
(A. actinomycetemcomitans), Fusobacterium nucleatum (F.
nucleatum), Prevotella intermedia (P. intermedia),
Campylobacter rectus, Peptostreptococcus migros, and Eikenella
corrodens. The onset of periodontitis occurs when the tissues
become colonised by pathogenic organisms. The subsequent stage
involves the infiltration of bacteria or the infiltration of
pathogenic substances into the periodontal tissues, as well as the
interactions between bacteria or their substances and host cells.
These interactions lead to the direct or indirect deterioration of
the periodontium, ultimately leading to tissue degradation
(Popova et al., 2013).

Due to their promising outcomes and limited side effects,
medicinal herbs and plants are currently attracting increasing
interest on a global scale in the treatment of numerous ailments.
The World Health Organization (WHO) estimates that 60-80% of
the world's population relies on traditional medicine or herbal
medicines for their main medical care (WHO, 2004). Owing to
their medicinal properties, herbs have been used in dentistry for
ages (Cruz Martinez et al., 2017)

Nigella sativa as a Medicinal Herb and its Potential in Oral
Health Management
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Nigella sativa (N. sativa), which has been deemed the "miracle
herb of the century,” is one of the top-ranked evidence-based
herbal remedies. N. sativa has been used by many cultures in Asia,
Africa, Europe, the Middle East, and South Asia as a natural
remedy for several diseases. The flowering plant N. sativa is
indigenous to the Mediterranean and southwest Asia. It is referred
to by several names, including black cumin in the holy bible,
kalonji in the South Asia, habbat al barakah by the Arabs, black
seed, and black caraway. It is a herbaceous plant belonging to the
family Ranunculaceae and the genus Nigella. It is widely
cultivated in many parts of the world for its seeds, which are used
as a spice and in traditional medicine (Yimer et al., 2019).

This plant's seeds have been used for medicinal purposes for ages
in systems of conventional medicine like Ayurveda and Unani.
Recent research showing the pharmacological effects of N. sativa
has drawn attention to its therapeutic potential in contemporary
medicine. Numerous research has revealed the anti-
inflammatory, antioxidant, antibacterial, and immune-
modulatory effects of N. sativa, making it a promising therapeutic
agent for a wide range of illnesses. It has been demonstrated, for
instance, to have positive effects in the treatment of diabetes,
hypertension, asthma, allergies, and many cancers. It has been
discovered that the active compounds of N. sativa provide the
herb with its medicinal benefits (Ahmad et al., 2021, Ahmad et
al., 2013, Hannan et al., 2021).

It was discovered in Tutankhamun's tomb and is thought to have
been employed during the mummification process, which dates
to ancient Egypt (Sommer et al., 2021). The plant is also
referenced in the Bible, and the Prophet Muhammad used it to
treat a variety of ailments naturally (Ali et al., 2018; Worthen et
al., 1998).

One study found that a mouthwash containing N. sativa extract
was effective in reducing gingival inflammation and improving
periodontal health in patients with periodontitis (Al-Wafi, 2014).
A review study on N. sativa suggested that its pharmacological
properties, including antimicrobial, anti-inflammatory, analgesic,
and antioxidant actions could play a role in preventing dental
caries, periodontal diseases, and oral cancer. However, the
authors suggest further preclinical and clinical research to
investigate the underlying mechanisms involved (AlAttas et al.,
2016).

N. sativa in the Management of Periodontal Diseases

The use of N. sativa has shown promising results in the
management of gingivitis and periodontitis. One study
demonstrated that N. sativa was effective in treating moderate
to severe gingivitis. Studies suggest that using an antibacterial
agent alongside scaling and root planing is effective for treating
periodontal diseases. 20% N. sativa in comparison to a 0.12%
chlorhexidine mouthwash was assessed for improving gingival
health. Results indicated that mouthwash containing N. sativa
was superior for plaque control compared to the standard
chlorhexidine. Thus, herbal mouthwash may be a promising
alternative for managing gingivitis (Ilangovan and Rajasekar,
2021).

Extraction Methods for N. sativa Essential Oil (NSEO)

Studies have been conducted on the extraction of both types of
oils from N. sativa seeds using various methods such as hydro-
distillation, cold pressing, steam distillation, soxhelet extraction,
supercritical fluid extraction and newer methods like microwave-
assisted extraction and accelerated solvent extraction. Each
method has its advantages and disadvantages, and researchers
may choose the method based on the specific properties needed
in the oil (Abedi et al., 2017) However, it is important to note
that essential oils are typically more concentrated and potent
than volatile oils.

Microwave-assisted extraction is a fast and efficient extraction
method that allows for the use of small amounts of solvent, which
reduces the risk of contamination and saves time. However, it
requires specialized equipment and may not be suitable for
extracting certain compounds. Accelerated solvent extraction, on
the other hand, is a versatile method that can be used for a wide
range of samples and has a high reproducibility rate. However, it
requires a high initial investment cost and can be time-consuming
(Rahim et al., 2022).

Hydro-distillation is a common method for extracting N. sativa oil.
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It can produce a higher yield of oil compared to other methods
and can be used to extract essential oils from other parts of the
plant. However, it may not preserve the natural beneficial
compounds in the oil as well as cold pressing. The choice between
hydro- distilled and cold-pressed oils depends on the intended use
and personal preference. Hydro-distilled oils are typically more
concentrated and potent than volatile oils, making them ideal for
research studies. Research has shown that N. sativa oil extracted
through hydro-distillation has therapeutic potential, including
anti- inflammatory, antioxidant, and antimicrobial properties
(Hosseinzadeh et al., 2007).

N. sativa as a Local Drug Delivery Agent in Gingivitis and
Periodontitis

The potential of N. sativa as a local drug delivery agent has been
expored in the management of periodontitis. The antibacterial
effects on periodontal pathogens P. gingivalis and P. intermedia
were assessed. The goal was to find an alternative to chemical
plaque control agents, which can have adverse effects with long-
term use. Methanolic extract of N. sativa seeds were prepared in
three concentrations and tested against the bacterial strains.
Results were compared to tetracycline, a commonly used
antibiotic. Although slightly less effective than tetracycline, N.
sativa showed statistically significant antibacterial activity
against both pathogens. The study suggests N. sativa could be a
safe adjunct in periodontal therapy but requires further clinical
research to confirm its efficacy in patients with periodontitis
(Senthilnathan et al., 2020).

There has been an attempt to develop a biodegradable
periodontal chip containing thymoquinone, a bioactive
constituent of N. sativa, and to evaluate its effectiveness in
managing chronic periodontitis as a local drug delivery
agent. Thymoquinone and chitosan were used to formulate the
chips. Twelve patients with periodontal pockets measuring > 5mm
participated, resulting in 180 pockets assessed. Clinical
attachment level gains were significantly higher in the
thymogquinone chip group suggesting it as a viable adjunct
treatment for chronic periodontitis patients (Al-Bayaty et al.,
2013).

Phytochemical Screening and Characterization of N. sativa
essential oil

NSEO is known to contain various phytochemical constituents
including steroids, triterpenoids, alkaloids, flavonoids, phenols,
proteins, tannins, and flavonols. These constituents have been
found to exhibit anti-inflammatory, antioxidant, antimicrobial,
and anticancer properties (Bolouri et al., 2022).

6.1 Gas Chromatography-Mass Spectrophotometry (GC-MS)

Gas Chromatography Mass Spectrophotometry (GC-MS) and Gas
Chromatography-Tandem Mass Spectrophotometry (GC-MS/MS)
are two analytical techniques that are used to identify and
quantify chemical compounds in complex mixtures. GC-MS
involves separating a mixture of compounds by gas
chromatography and then ionizing and fragmenting the
compounds by mass spectrometry to produce mass spectra that
can be used to identify the compounds. It is a powerful technique
for identifying and quantifying individual compounds in a mixture.
GC-MS/MS, on the other hand, is a variation of GC-MS that uses
two mass spectrometers in tandem. The first mass spectrometer
separates and ionizes the compounds, and the second mass
spectrometer fragments the ions produced by the first mass
spectrometer. This allows for even greater sensitivity and
specificity in identifying and quantifying compounds in complex
mixtures. A list of bioactive compounds that have been identified
by GC-MS/MS analysis of N. sativa essential oil with their
therapeutic uses is listed in the table below (Ahmad et al., 2013;
Tavakkoli et al., 2017).

6.3 Total contents estimation

The essential oil of N. sativa contains various phenolic, flavonoid,
steroid and terpenoid compounds that have been reported to
possess antioxidant, anti- inflammatory, and antimicrobial
activities (Ahmad et al., 2013).

Folin-Ciocalteu (F-C) reaction is based on electron transfer, which
measures the reductive capacity of an antioxidant. It has been
widely applied in determination of the total phenol content of
medicinal plants (Lamuela-Raventos, 2018).

The colorimetric approach utilizing aluminium chloride is




frequently employed in the quantification of flavonoid
concentration in diverse extracts. The fundamental idea
underlying this test is the establishment of a stable complex
between flavonoids and aluminium chloride, leading to the
development of a yellow colour that can be measured
spectrophotometrically (Chang et al., 2002).

The spectrophotometric assay is a viable approach for quantifying
steroids within a given sample. The underlying idea of this
methodology is predicated upon the chemical interaction
between the steroids and the reagents, resulting in the creation
of a chromatic complex. The quantification of this complex can
be achieved through the utilization of a spectrophotometer
(Madhu et al., 2016).

Total terpenoids content can be assessed by the standard method
described by Ferguson (1956). The sample is usually soaked in
ethyl alcohol for 24 hours and then the filtrate is extracted with
petroleum ether which relates to the terpenoid content (Malar
and Chellaram ,2018).

A study determined the total phenol content of essential oil
obtained from the seeds of N. sativa using the Folin-Ciocalteu
method with a spectrophotometer. The authors reported the
results as milligrams of gallic acid equivalents per gram of
essential oil. The study found that the essential oil of N. sativa
had a total phenol content of 38.18 + 0.73 mg GAE/g essential oil
(Hassanpour-Ghaffari et al., 2015).

The total flavonoid content of N. sativa essential oil can be
measured using the aluminum chloride colorimetric assay. The
method involved the reaction of the extract with aluminum
chloride, followed by measurement of the absorbance at 415 nm
using a spectrophotometer. The results showed that the N. sativa
seed extract had a high total flavonoid content (Saghir et al.,
2011).

The total steroid content of N. sativa essential oil was analyzed
by spectroscopy and found to be 0.18 + 0.01 mg/g (Al-Majaly et
al., 2016). According to another study, the total terpenoid
content of N. sativa essential oil was determined using the
Ferguson method. The study found that the total terpenoid
content was 20.18 + 0.43 mg/g (Ali et al., 2016).

6.4 UV-Visible (UV-Vis) Spectroscopy

The principle of UV-visible spectroscopy is based on the
absorption of light by different chemical compounds within the
ultraviolet (200-400 nm) and visible light range. The technique
relies on the interaction of light with matter at electronic levels,
where chromophores present in compounds absorb specific

wavelengths of light, causing electrons transition to higher
energy states. The resulting absorption spectrum can be used for
qualitative and quantitative analysis of the sample (Tissue, 2012).
The selection of a specific wavelength for UV spectrophotometry
depends on the solubility and nature of the sample. In this case,
the optimal wavelength was determined to be 271 nm. Although
two other peaks at 221.5 nm and 216.5 nm were tested, their
correlation coefficients were undesired at 0.043 and 0.275,
respectively. The specific wavelength for N. sativa oil was
identified as 271 nm, as the peak for cO-polymer poly (lactic-co-
glycolic acid) was detected below 250 nm. Post-fabrication
analysis of the nine oil microparticle formulations revealed no
chemical changes, with the highest peak consistently at 271 nm,
confirming the encapsulation process maintained the oil's
chemical composition (Ismail et al., 2015).

6.5 Fourier Transformer-Infrared (FT-IR) Spectroscopy

FT-IR spectroscopy is a widely used analytical technique that
relies on the principle that molecules absorb infrared radiation at
specific wavelengths, causing them to vibrate. This absorbed
radiation corresponds to the vibrational energy levels of the
molecular bonds within the sample. FT-IR measures the
absorption of infrared radiation as a function of wavelength,
which is then converted into a spectrum using a mathematical
technique called Fourier transformation. The resulting spectrum
provides detailed information about the chemical composition,
structure, and reactions of the sample, allowing researchers to
identify functional groups and molecular structures (Fadlelmoula
etal., 2022).

FT-IR analysis of N. sativa oil was conducted to investigate the
structure of its bioactive components along with their
antimicrobial and cytotoxic properties. The FT-IR spectra of N.
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sativa oil exhibit prominent functional groups, which suggest the
presence of molecules such as thymoquinone (TQ) and thymol that
are of therapeutic significance. The prominent peaks observed

were at 3009 cm'1, corresponding to the stretching of the vinyl

group's hydrocarbon bonds, and at 2923 em™! and 2854 cm-1,
representing the stretching of aliphatic hydrocarbon bonds.

Additionally, there are peaks at 1746 em™! and 1714 cm-1, which
indicate the stretching of carbonyl bonds in the forester and

ketone groups. The presence of a band at 1659 em™! indicates the
occurrence of carbonyl stretching in TQ. The peaks observed at

1463 em™! and 1378 em™! correspond to hydrocarbon scissoring
and methyl rock vibrations, respectively. Additionally, there are

weaker peaks observed at 1165 cm'1 and 1099 cm'1, which can
be attributed to carbonyl and benzene bending vibrations
(Mohammed et al., 2019).

6.6 Zeta Potential

The zeta potential principle is used to assess the stability and
charge of colloidal dispersions. High zeta potential values (either
positive or negative) indicate a strong repulsive force between
particles, leading to a stable dispersion. In contrast, low zeta
potential values suggest weak repulsive forces and a higher
likelihood of particle aggregation, resulting in an unstable
dispersion (Shaw, 1992). Zeta potential of the N. sativa essential
oil-loaded solid lipid nanoparticles was measured by Al Haj NA et
al. to assess their stability. The mean zeta potential was -15.4
mV, which suggested that the prepared nanoparticles showed
good stability (Al-Haj et al., 2010).

Biomedical Properties of N. sativa

7.1. Antioxidant Potential of N. sativa
N. sativa has shown to exhibit significant antioxidant activity using
the DPPH (1, 1-diphenyl-2-picrylhydrazyl) method due to its
ability to donate hydrogen atoms or electrons to the DPPH radical,
which could make it a potential natural source of antioxidants
(Burits and Bucar, 2000).
FRAC was used to compare the antioxidant potential of N. sativa
oil extracted using supercritical fluid extraction (SFE) and cold
press (CP) methods. The results showed that the SFE-extracted oil
had a higher FRAC activity compared to the CP-extracted oil
(Mohammed et al., 2016).
A study investigated the antioxidant activity of N. sativa oil,
specifically focusing on Algerian N. sativa total oil and its
unsaponifiable fraction. The researchers used the ABTS assay to
evaluate the antioxidant potential. The results demonstrated that
both the total oil and the unsaponifiable fraction exhibited
significant antioxidant activity. The unsaponifiable fraction
displayed higher antioxidant potential compared to the total oil.
The findings suggest that N. sativa oil, especially its
unsaponifiable fraction, could be a valuable natural source
of antioxidants (Guergouri et al., 2018).

7.2. Anti-Inflammatory Potential of N. sativa
A comparative in-vitro study assessed the anti-inflammatory

activities of N. sativa seeds methanolic extract and its seeds oil.
It was found that for inhibition of albumin denaturation, maximum
activity at 500 pg/ml of concentration was 82.966 + 3.704% in oil
while 52.996 + 3.724% in methanolic extract, respectively. The
hypotonicity-induced hemolysis of erythrocytes showed maximum
activity in oil with 69.109 + 3.054% and in methanolic extract with
55.546 + 3.687% at 500 pg/ml of concentration. The heat-induced
hemolysis of erythrocytes showed significant results with
maximum in oil with 65.866 + 3.066% and in methanolic extract
with 54.730 + 2.366% at 500 pg/ml of concentration. It was
elucidated that N. sativa possesses noteworthy anti-inflammatory
activities (Igbal et al., 2019).

7.3. Antibacterial and Antifungal Activities
Assessment of N. sativa against oral and periodontal pathogens
Researchers have compared the antibacterial effects of N. sativa
nanoparticles and chlorhexidine emulsion against common dental
cariogenic bacteria, Streptococcus mutans and Lactobacillus
acidophilus by minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC) assays. The bacterial
strains were cultured, and the growth inhibition zones were




measured. The MIC and MBC values for N. sativa nanoparticles
against Streptococcus mutans were 62.5 pg/ml and 125 pg/ml,
respectively. For Lactobacillus acidophilus, the MIC and MBC
values were 125 pg/ml and 250 pg/ml, respectively. The MIC and
MBC values for N. sativa nanoparticles against Streptococcus
mutans were 62.5 pg/ml and 125 pg/ml, respectively. For
Lactobacillus acidophilus, the MIC and MBC values were 125 pug/ml
and 250 pg/ml, respectively. Chlorhexidine emulsion
demonstrated a more potent antibacterial effect compared to N.
sativa nanoparticles (Salman et al., 2021).

Antimicrobial effect of N. sativa oil was evaluated against
Staphylococcus aureus, ATCC 6633; Escherichia coli, K12;
Bacillus subtilis, DSM 6333; and Proteus mirabilis, ATCC 29906
and against four fungal strains (Candida albicans, ATCC 10231;
Aspergillus niger, MTCC 282; Aspergillus flavus, MTCC 9606; and
Fusarium oxysporum, MTCC 9913). Promising antibacterial activity
on all strains was observed especially on E. coli K12 resulting
in inhibition diameter of 38.67 + 0.58 mm and a minimum
inhibitory concentration (MIC) of 1.34 +0.00 pg/ml. Also,
significant antifungal efficacy, with a percentage of inhibition
of 67.45 + 2.31% and MIC of 2.69 + 0.00 pg/ml against F
oxysporum, MTCC 9913 and with a diameter of inhibition 42 +
0.00 mm and MIC of 0.67 + 0.00 pg/ml against C. albicans was
observed (Zouirech et al., 2022).

The antibacterial activity of N. sativa seeds was tested against
bacterial strains of P. gingivalis and P. intermedia in culture
plates using three different doses of 12.5, 25, and 50 mg/ml of
methanolic extract of N. sativa. Zones of bacterial growth
inhibition at three distinct doses were measured and compared to
tetracycline. Despite slightly lower results for N. sativa than for
tetracycline (15.3 mm and 16.5 mm), the extract demonstrated
highly statistically significant antibacterial activity with zones of
inhibition against P. gingivalis and P. intermedia of 5.4 and 7.4
mm at 25 mg/ml and 9.4 and 10.1 mm at 50 mg/ml concentration,
respectively. N. sativa was found to possess antibacterial efficacy
against the periodontal pathogens and suggested that it can be
safely used as an adjunct in periodontal therapy (Senthilnathan et
al., 2020).

The viability of Human Gingival Fibroblast cells (HGFs) exposed to
N. sativa toothpaste with and without 2% sodium lauryl sulphate
(SLS) has been assessed. MTT assay was performed to determine
the viability of toothpaste. HGFs were cultured and treated with
N. sativa- SLS, non-SLS, and a control group. Results showed cell
viability at 92.33% (N. sativa-SLS), 96.30% (non-SLS), and 98.99%
(control). Both N. sativa toothpastes were non-toxic to HGFs
(Setiawatie et al., 2021).

CONCLUSION

The expansive investigation into the therapeutic potential of
Nigella sativa (N. sativa) for managing periodontal diseases
presents a compelling case for its integration into clinical
practice. The multifaceted nature of periodontitis, characterized
by inflammation, bacterial colonization, and tissue degradation
within the periodontium, necessitates comprehensive treatment
strategies that address these diverse aspects of the disease
process. N. sativa emerges as a promising adjunctive therapy,
offering a natural and potentially effective alternative to
conventional treatments.

The evidence evaluated in this paper focuses on N. sativa's various
pharmacological capabilities, including well-documented anti-
inflammatory, antioxidant, and antibacterial actions. These
characteristics are especially essential in the setting of
periodontal diseases, where oxidative stress, inflammatory
responses, and microbial dysbiosis all play important roles in
disease progression. By addressing these pathogenic pathways, N.
sativa has the potential to reduce tissue damage, promote
periodontal health, and improve treatment outcomes.

Studies on the efficacy of N. sativa extracts have yielded
promising results, revealing its capacity to promote gingival
health, reduce periodontal inflammation, and limit the
proliferation of oral pathogens linked to periodontal disorders.
Furthermore, the development of novel delivery technologies,
such as periodontal chips and nanoparticles infused with N. sativa
bioactive components, broadens the therapeutic possibilities of
this natural cure in periodontal therapy.
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The analysis of N. sativa essential oil using modern analytical
techniques yields important information about its chemical profile
and therapeutic potential. Compounds found in N. sativa oail,
including thymoquinone and carvacrol, exhibit a wide variety of
pharmacological actions relevant to periodontal Finally,
significant study into the therapeutic potential of Nigella sativa
(N. sativa) for periodontal problems provides compelling evidence
for its usage in clinical practice. Periodontitis' multifaceted
nature, which includes inflammation, bacterial colonization, and
tissue degradation within the periodontium, necessitates
comprehensive therapy regimens that address all aspects of the
disease. N. sativa has emerged as a promising complementary
therapy, offering a natural and potentially effective alternative
to conventional treatments. Health benefits include antibacterial,
anti-inflammatory, and antioxidant properties.

While the preliminary data for the therapeutic application of N.
sativa in periodontal disease treatment is convincing, more study,
particularly well-designed clinical studies, is needed to validate
its efficacy, safety, and appropriate dosing regimens in humans.
Furthermore, research into the mechanisms of action behind N.
sativa's therapeutic effects in periodontal disorders may yield
useful insights into its prospective applications and aid in the
development of focused treatment techniques.

In nutshell N. sativa represents a potential avenue for therapies
of periodontal disorders, providing doctors with a natural and
potentially successful therapy. Clinicians can increase periodontal
therapy efficacy and patient oral health outcomes by exploiting
its pharmacological features and investigating innovative delivery
options. However, additional study and clinical validation are
required to fully understand the therapeutic potential of N. sativa
in periodontal therapy.
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