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ARTICLE INFO ABSTRACT

Received: 05 July 2024 Black cumin, scientifically known as Nigella sativa, has garnered attention for its
Accepted: 14 July 2024 potential antimicrobial properties. Our Study suggests that its active compounds, such
Published: 16 July 2024 as thymoquinone, thymol, and carvacrol, exhibit significant antimicrobial activity
Keywords: against a wide range of pathogens. Also other Studies have shown that black cumin
Black cumin, Antimicrobial, extracts possess antibacterial effects against various bacteria, including Staphylococcus
Pathogens, Antibacterial, aureus, Escherichia coli, and Pseudomonas aeruginosa. Additionally, it has
DNA Replication demonstrated antifungal properties against Candida albicans and Aspergillus species.
DOI: The mechanism behind black cumin's antimicrobial action involves disruption of
10.5281/zenodo.12746381 microbial cell membranes, inhibition of essential enzymes, and interference with

microbial DNA replication. These actions collectively contribute to its ability to inhibit
the growth and proliferation of pathogens, black cumin's antimicrobial activity extends
to multidrug-resistant strains, making it a promising candidate for combating antibiotic-
resistant infections. Its natural origin and relatively low toxicity also make it an
attractive alternative to synthetic antimicrobial agents. Black cumin exhibits potent
antimicrobial activity against a broad spectrum of pathogens, offering potential
applications in both traditional and modern medicine. Further research into its
mechanisms and clinical efficacy is warranted to fully exploit its therapeutic potential.

INTRODUCTION The resurgence of herbal medicine in
contemporary healthcare systems has garnered
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significant attention, driven by a myriad of factors
including historical efficacy, cultural practices,
rising healthcare costs, and an increasing demand
for natural and holistic treatment options. Herbal
medicine, which involves the use of plant-based
substances to treat and prevent various ailments,
has been a cornerstone of human health practices
for millennia. This essay delves into the reasons
behind the growing trend of using herbal drugs in
recent times, highlighting their benefits,
challenges, and the scientific advancements that
support their use. Historical Context and Cultural
Significance: Herbal medicine has a rich history
that dates back thousands of years. Ancient
civilizations, including the Egyptians, Chinese,
Indians, and Native Americans, have long utilized
herbs for medicinal purposes. The extensive
documentation in texts like the Ebers Papyrus, the
Ayurvedic texts, and the Compendium of Materia
Medica highlights the deep-rooted traditions of
herbal medicine. This historical backdrop
provides a foundation for contemporary interest,
as many cultures continue to rely on traditional
herbal practices handed down through
generations.

Rise of Chronic Diseases and Modern Health
Challenges: The modern world faces a surge in
chronic diseases such as diabetes, cardiovascular
diseases, and cancer. Conventional
pharmaceutical treatments often come with
significant side effects and high costs, leading
many individuals to seek alternative or
complementary therapies. Herbal medicine offers
a promising avenue for managing chronic
conditions, providing options that are perceived to
be safer and more affordable. For instance, the use
of turmeric (Curcuma longa) in managing
inflammation and arthritis, or the application of
garlic (Allium sativum) in cardiovascular health,
showcases how herbal remedies can play a role in
modern health management. Cost-Effectiveness
and Accessibility: One of the compelling reasons
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for the increased use of herbal medicine is its cost-
effectiveness. Prescription drugs, particularly for
chronic conditions, can be prohibitively
expensive, leading many people, especially in
low-income regions, to seek more affordable
alternatives. Herbal drugs, often derived from
locally available plants, offer a more accessible
option. This is important in
developing healthcare
infrastructure may be limited, and traditional
medicine is more readily available. Natural and
Holistic Approaches: There is a growing
preference for natural and holistic approaches to
health and wellness. This trend is driven by a

particularly

countries where

desire to avoid synthetic chemicals and to
embrace treatments that align with the body's
natural processes. Herbal medicine, with its
emphasis on using whole plants and plant
extracts, fits well within this paradigm. The
holistic approach of herbal medicine considers the
individual as a whole, addressing not just the
symptoms but also the underlying causes of
illness, and promoting overall well-being.

Scientific Validation and Integration with Modern
Medicine: Advancements in scientific research
have provided a robust foundation for the efficacy
of many herbal medicines. Rigorous studies and
clinical trials have wvalidated the therapeutic
properties of various herbs, leading to increased
confidence in their use. For example, the anti-
inflammatory properties of ginger (Zingiber
officinale) and the antimicrobial effects of neem
(Azadirachta indica) are well-documented. This
scientific validation has facilitated the integration
of herbal medicine with modern medical
practices, resulting in a more comprehensive
approach to healthcare. Regulatory Frameworks
and Quality Control: The development of
regulatory frameworks and quality control
standards has also contributed to the increased use
of herbal medicine. Organizations like the World
Health Organization (WHO) have established
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guidelines for the safe use of herbal medicines,
ensuring their quality, safety, and efficacy. These
regulations help to mitigate the risks associated
with herbal drug use, such as contamination,
adulteration, and incorrect dosages, thereby

increasing public trust in these remedies.

Fig.1- Herbal the Past and Future
Environmental and Ethical Considerations: The
environmental impact of pharmaceutical
production is a growing concern. The extraction
and synthesis of pharmaceutical compounds often
involve processes that are harmful to the
environment. In contrast, herbal medicine, when
practiced sustainably, can have a
environmental footprint. Additionally, the ethical

lower

considerations of sourcing natural products
responsibly and supporting biodiversity are
increasingly important to consumers. Sustainable
harvesting and cultivation of medicinal plants
contribute to conservation efforts and support
ethical practices in medicine.

Challenges and Future Directions: Despite the
numerous advantages, the use of herbal medicine
is not without challenges. Issues such as
standardization, dosage accuracy, potential herb-
drug interactions, and the need for more extensive
clinical trials remain significant hurdles. The
future of herbal medicine lies in addressing these
challenges through continued research, education,
and the development of comprehensive regulatory
frameworks. Collaborative efforts between
traditional practitioners and modern scientists are
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crucial in bridging the gap and enhancing the
credibility and effectiveness of herbal therapies.
Historical Context and Cultural Significance:
Herbal medicine has been used for thousands of
years across various cultures. Traditional Chinese
Medicine (TCM), Ayurveda, and Native
American herbal practices are examples of
medical systems that have long relied on herbs to
treat various ailments. These traditional systems
provide a rich repository of knowledge and
practices that continue to influence modern herbal
medicine. Cultural Relevance: In many cultures,
herbal remedies are not just treatments but part of
the cultural fabric. People often trust and prefer
remedies that their ancestors used, and this
cultural continuity plays a significant role in the
persistent use of herbal medicine.

Natural and Holistic: Approaches There is a
growing trend towards natural and holistic health
approaches. People are increasingly skeptical of
synthetic drugs and their side effects. Herbal
medicine is perceived as a more natural and gentle
alternative, aligning with the broader wellness
movement that emphasizes organic, plant-based,
and minimally processed products. Preventive
Health Care: Modern consumers are more health-
conscious and proactive about maintaining their
health. Herbal medicines often serve as preventive
measures rather than just treatments, promoting
overall well-being and boosting the immune
system.

Scientific Validation and Research

Increased Research: There has been a significant
increase in scientific research validating the
efficacy of many herbal medicines. Studies on
plants like turmeric (Curcuma longa), garlic
(Allilum sativum), and ginseng (Panax ginseng)
have shown promising results in treating various
conditions, ranging from inflammation to
cardiovascular diseases.

Integration with Modern Medicine: Hospitals and
clinics are increasingly offering complementary
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and integrative medicine programs that include
herbal treatments alongside standard medical
care.

Environmental and Economic Factors
Sustainability: Herbal medicines are often seen as
more sustainable compared to pharmaceutical
drugs. Many herbs can be grown locally, reducing
the carbon footprint associated with the
production and transportation of synthetic drugs.
Economic Accessibility: In many parts of the
world, particularly in developing countries, herbal
medicines are more accessible and affordable than
modern pharmaceuticals. This economic factor
makes them a vital component of health care for
many people.

Herbal Medicine Market

Pl ] .
Fig.2- Current And Future Market Of Herbal
Drugs
Regulatory and Market Dynamics
Regulatory Support: Regulatory bodies in various
countries are increasingly recognizing and
standardizing herbal medicines. This legitimizes
their use and assures consumers of their safety and
efficacy. The WHO has also been active in
promoting traditional medicine practices through
various initiatives.
Market Growth: The herbal medicine market has
seen substantial growth. This market expansion is
fueled by consumer demand for natural products,
which in turn drives more investment into
research, development, and marketing of herbal
medicines.
Personal Empowerment and Knowledge
Access to Information: The internet has made
herbal

information about medicine widely
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accessible. People can easily research and learn
about the benefits and uses of various herbs,
which empowers them to make informed choices
about their health care.

Self-care and Autonomy: There is a growing
movement towards self-care and personal health
autonomy. Herbal medicine allows individuals to
take control of their health by using natural
remedies that they can often grow or source
themselves.

Fig.3- Black Cumin Seed
Black cumin, also known as Nigella sativa, is a
flowering plant native to the Mediterranean
region, but it is also found in parts of Asia and

Africa. For centuries, black cumin seeds, often
referred to as "black seeds," have been used in
traditional medicine systems such as Ayurveda,
Unani, and Tibb-e-Nabawi (medicine of the
Prophet). The seeds and oil of black cumin have
been revered for their therapeutic properties,
earning them the moniker "the seed of blessing"
in Islamic tradition. This comprehensive analysis
delves into the medicinal value of black cumin,
exploring its  phytochemical
pharmacological properties, and potential health
benefits.

Phytochemical Composition

The therapeutic efficacy of black cumin is
attributed to its rich phytochemical profile. The
seeds contain a variety of bioactive compounds,
including:

composition,

1. Thymoquinone (TQ): The primary active
constituent, thymoquinone, is known for its
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potent antioxidant, anti-inflammatory, and
antimicrobial properties.

2. Volatile Oils: Including p-cymene, o-
thujene, thymohydroquinone, and
dithymoquinone.

3. Fixed Oils: Rich in unsaturated fatty acids
such as linoleic acid and oleic acid.

4. Alkaloids: Nigellidine and nigellimine.

Saponins: Alpha-hederin.

6. Other Components: Proteins, vitamins (such
as Bl, B2, B3), and minerals (such as
calcium, iron, and zinc).
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Fig4- Chemical Constituent of Black Cumin
These constituents collectively contribute to the
multifaceted medicinal properties of black cumin.
Antioxidant Properties: Oxidative stress, resulting
from an imbalance between free radicals and
antioxidants, is implicated in the pathogenesis of
various chronic diseases. Black cumin seeds
exhibit strong antioxidant activity, primarily due
to thymoquinone. Studies have shown that TQ
effectively scavenges free radicals, thereby
protecting cells and tissues from oxidative
damage. The antioxidant potential of black cumin
can help mitigate the risk of chronic conditions
such as cardiovascular diseases,
neurodegenerative disorders, and cancer.
Anti-inflammatory: Effects Chronic
inflammation is a common underlying factor in

N
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many diseases, including arthritis, diabetes, and
inflammatory bowel disease. Black cumin exerts
significant anti-inflammatory effects, which are
primarily mediated by thymoquinone. TQ inhibits
the synthesis of pro-inflammatory mediators like
prostaglandins, leukotrienes, and cytokines. By
modulating inflammatory pathways, black cumin
symptoms and reduce the
progression of inflammatory diseases.
Immunomodulatory  Effects: The
modulating properties of black cumin are another
key aspect of its medicinal value. Thymoquinone
enhances the body’s

can alleviate

immune-

immune response by
stimulating the activity of various immune cells,
including macrophages, lymphocytes, and natural
killer cells. This immunostimulatory effect can
help in enhancing the body's defense mechanisms
against infections and diseases.

Anticancer Properties: Black cumin has garnered
attention for its potential anticancer properties.
Thymoquinone has been found to induce
apoptosis (programmed cell death) in cancer cells,
inhibit cell proliferation, and suppress metastasis.
It exerts these effects through various
mechanisms, including the modulation of tumor
suppressor genes, inhibition of angiogenesis
(formation of new blood vessels that feed tumors),
and activation of apoptotic pathways. Research
has demonstrated the efficacy of black cumin
against various cancer types, including breast,
colon, prostate, and pancreatic cancers.
Hepatoprotective Effects: The liver is a vital
organ involved in detoxification, metabolism, and
various other physiological functions. Black
exhibits  hepatoprotective  effects,
protecting the liver from damage caused by
toxins, drugs, and diseases. Thymoquinone and
other constituents help reduce oxidative stress,

cumin

inflammation, and apoptosis in liver cells, thereby
promoting liver health and function.

Cardioprotective Effects: Cardiovascular diseases
(CVD) are leading causes of morbidity and
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mortality worldwide. Black cumin contributes to
cardiovascular  health through
mechanisms:

Antihypertensive: It helps lower blood pressure
by modulating nitric oxide levels and improving
endothelial function.

several

Anti-lipidemic: Black cumin reduces cholesterol
and triglyceride levels, thereby mitigating the risk
of atherosclerosis.

Anti-thrombotic: It prevents the formation of
blood clots, reducing the risk of heart attacks and
strokes.

Anti-diabetic Effects:
metabolic

Diabetes mellitus is a
disorder characterized by
hyperglycemia and insulin resistance. Black
cumin has shown promising antidiabetic effects
by improving insulin sensitivity, enhancing
glucose uptake, and reducing blood sugar levels.
Thymoquinone also protects pancreatic B-cells
from oxidative stress and inflammation, thereby
preserving their function and insulin secretion.
Gastroprotective  Effects: Black
beneficial for gastrointestinal health. It has been
used traditionally to treat various digestive
ailments, including dyspepsia, diarrhea, and
indigestion. Its gastroprotective effects are
attributed to its ability to reduce gastric acid
secretion, enhance mucosal defense, and inhibit
the growth of Helicobacter pylori, a bacterium
implicated in peptic ulcer disease.

cumin 1S

BENEFITS OF
KALA JEERA

Neuroprotective Effects:
properties of black cumin are of great interest,

The neuroprotective

particularly in the context of neurodegenerative
diseases like Alzheimer's and Parkinson's.
Thymoquinone exhibits neuroprotective effects
by reducing oxidative stress, inflammation, and
apoptosis in neural cells. It also enhances
cognitive function and memory, making it a
potential therapeutic agent for
neurodegenerative conditions.

Respiratory Benefits: Black cumin has been

managing

traditionally used to treat respiratory conditions
such as asthma, bronchitis, and allergies. Its
bronchodilatory effects help in relaxing the
bronchial muscles, thereby improving airflow and
alleviating symptoms of asthma. Additionally, its
anti-inflammatory and antimicrobial properties
help in managing respiratory infections and
inflammation.
Dermatological Applications: Black cumin is also
beneficial for skin health. Its antimicrobial and
anti-inflammatory properties make it effective in
treating various skin conditions, including acne,
eczema, and psoriasis. Black cumin oil is often
used topically to soothe irritated skin, reduce
inflammation, and promote wound healing.
Traditional and Modern Applications: In
traditional medicine, black cumin seeds and oil
have been used for a wide range of ailments.
Modern research has validated many of these
traditional uses, providing scientific backing for
its therapeutic potential. Here are some
applications of black cumin in both traditional and
modern contexts:
Traditional Applications:

1. Treatment of respiratory ailments

2. Management of digestive issues
3. Enhancement of lactation in nursing mothers
4. Relief from headache and migraines
5. Use as a general tonic to improve overall
health
Modern Applications:
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1. Development of nutraceuticals and dietary

supplements

2. Inclusion in topical formulations for skin
care

3. Use in adjunctive therapy for cancer

treatment

Dosage and Safety: The appropriate dosage of
black cumin depends on various factors, including
age, health status, and the condition being treated.
Generally, black cumin oil is consumed in doses
ranging from 1 to 3 teaspoons per day, while seed
powder is taken in doses of 1 to 2 grams daily. It
is important to consult with a healthcare provider
before starting any new supplement regimen,
especially for pregnant or lactating women, and
individuals with underlying health conditions.
While black cumin is generally considered safe
for most people, excessive consumption may lead
to adverse effects such as gastrointestinal
discomfort, allergic reactions, or interactions with
certain medications. Therefore, it is crucial to
adhere to recommended dosages and consult with
healthcare professionals when necessary.

Black cumin (Nigella sativa) holds significant
medicinal value, supported by a rich tradition of
use and a growing body of scientific evidence. Its

wide range of pharmacological properties,
including antioxidant, anti-inflammatory,
antimicrobial, immunomodulatory, anticancer,

hepatoprotective, cardioprotective, antidiabetic,
gastroprotective, neuroprotective, and
dermatological effects, make it a versatile natural
remedy. As research continues to uncover the
molecular mechanisms underlying its therapeutic
effects, black cumin is likely to gain further
recognition and application in modern medicine.
Its integration into contemporary health practices
offers a promising avenue for improving health
outcomes and managing various diseases
naturally and effectively.

The use of black cumin as a herbal medicine dates
back to ancient civilizations. It has been
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mentioned in several historical texts, including the
Bible, where it is referred to as "fitch," and the
works of renowned Greek physician Dioscorides.
In Islamic tradition, it is considered a prophetic
medicine, with the Prophet Muhammad reputedly
stating that black cumin is a remedy for all
diseases except death. Traditional medicine
systems such as Ayurveda and Unani have also
long recognized the therapeutic potential of black
cumin, particularly for treating infections and
inflammatory conditions.
Antimicrobial Properties
Action:

mechanisms of

The antimicrobial efficacy of black cumin is due
to several mechanisms:

1. Disruption of Cell Membranes:
Thymoquinone and other volatile oils in
black cumin disrupt the integrity of
microbial cell membranes, leading to cell
lysis and death.

2. Inhibition of Enzyme Activity: Black cumin

compounds inhibit the activity of enzymes

crucial for microbial metabolism and
survival.

3. Interference  with DNA  Synthesis:
Thymoquinone  interferes  with  the

replication and transcription of microbial
DNA, preventing their proliferation.
4. Modulation of Immune Response: Black

cumin enhances the body’s immune
response, aiding in the elimination of
pathogens.

Antifungal Properties of mechanisms of Action
The antifungal activity of black cumin involves
several mechanisms:

1. Disruption of Fungal Cell Membranes:
Thymoquinone and other components
disrupt fungal cell membranes, leading to
cell death.

2. Inhibition of  Ergosterol  Synthesis:
Ergosterol is a crucial component of fungal
cell membranes. Black cumin inhibits its
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synthesis, compromising cell membrane
integrity.

3. Induction of Apoptosis: Black cumin
induces programmed cell death in fungal
cells, thereby reducing fungal load.

4. Modulation of Immune Response: Enhances
the body's immune response to fungal
infections.

Therapeutic Applications

Infectious Diseases: Black cumin is used to treat
a range of infectious diseases caused by bacteria,
viruses, fungi, and parasites. Its ability to disrupt
microbial membranes and inhibit replication
makes it a valuable natural remedy.

Skin Infections: Topical applications of black
cumin oil are effective in treating skin infections
caused by bacteria and fungi. Its
inflammatory properties also help
symptoms like itching and redness.
Respiratory Infections: Black cumin is used in
traditional medicine to treat respiratory infections

anti-
reduce

such as bronchitis, pneumonia, and asthma. Its
antimicrobial properties help eliminate pathogens,
while its anti-inflammatory effects reduce airway
inflammation.

Gastrointestinal Infections: The antimicrobial
activity of black cumin against Helicobacter
pylori makes it useful in treating gastrointestinal
infections and peptic ulcers.

Adjunctive Cancer Therapy: Black cumin’s
antimicrobial properties help reduce the risk of
infections in cancer patients undergoing
immunosuppressive therapies. Additionally, its
anticancer  properties, including apoptosis
induction and inhibition of metastasis, make it a
promising adjunctive therapy.

The use of black cumin (Nigella sativa) as a herbal
drug to treat microbial and fungal infections is
supported by a rich historical tradition and a
growing body of scientific evidence. Its broad-
spectrum antimicrobial and antifungal properties
are primarily attributed to its phytochemical
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constituents, particularly thymoquinone. Through

various mechanisms, including disruption of

microbial cell membranes, inhibition of enzyme

activity, and modulation of immune response,

black cumin effectively combats a range of

pathogens. Its therapeutic applications span from

treating skin and respiratory infections to serving

as an adjunctive therapy in cancer treatment. As

research continues to elucidate the molecular

mechanisms underlying its antimicrobial and

antifungal effects, black cumin is poised to play

an increasingly significant role in natural and

integrative medicine.

MATERIALS AND METHODS:

Plant material

v Seeds of Nigella sativa were collected from
Dubrajpur, Birbhum India.

v Grind into a coarse powder with the help of a
suitable grinder.

v’ Then the grinded fine power was shieving by
24 mess.

v The powder was kept in an airtight container
and kept in a cool, dark and dry place.

&
+,

EXPERIMENATAL PROCEDURE
Preparation of seed extracts:

Using an electric blender, N. sativa seeds were
mashed into a fairly coarse powder. To prepare
organic extracts, they needed to soak Using a
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conical flask sealed with cotton wool, three
sections of 150 g of the dry powder each were
separated and placed in 600 mL of analytical
organic solvents (chloroform 95%, diethyl ether
99%, and petroleum ether 40-60°C). The
combination was continuously shaken for 48
hours at room temperature using a Memmert
shaker. 50 g of the dry powder were soaked in 300
mbL of distilled water, and the mixture was heated
to 50°C for 30 minutes to create the aqueous
extract. After that, the mixture was continuously
shaken for 48 hours while kept at room
temperature.
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Collection of Nigella sativa Petroleum Ether
extract

1. The supernatant was extracted from the
viscous mixture by centrifuging it for five
minutes at 2000 rpm.

2. Whatman filter paper no. 2 was used to
filter the organic extracts and the aqueous
supernatant independently under empty.

3. Through the use of Rota vapor, the filtrates
were dried off.

4. The temperature of the rotating water bath
was set to 55°C.

5. To maintain a consistent dry weight, the

organic extracts were stored under a
vacuum fume hood for the whole night.

6. For later usage, the extracts were weighed
and kept in covered containers in a
refrigerated at 4°C.

PREPARATION
MEDIA
Nutrient Agar

A great agar medium for verifying purity prior to
biochemical or serological testing is nutritional
agar, which has nutrients that are appropriate for
the subculturing of a broad variety of bacteria.
Besides, the addition of agar solidifies nutrient
agar, which makes it suitable for the cultivation of
microorganisms.

Preparation nutrient agar

OF NUTRIENT AGAR
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e Suspend 28g of nutrient agar powder in 1L
of distilled water.
e Mix and dissolve them completely.
o Sterilize by autoclaving at 121°C for 15
minutes.
e Pour the liquid into the petri dish and wait
for the medium to solidify.
v' Preparing the agar in the clean environment to
prevent any contamination.
v Once the agar solidifies, the agar is ready to
use.
Storage condition and shelf life for nutrient
agar
Store the dehydrated medium at 10-30°C.
Once the nutrient agar is prepared in the petri dish,
store at 2-8°C.
Composition of Nutrient Agar

Typical Formula | Nutrient Agar (gm/litre)

Beef Extract 5gm

Distilled Water 100 ml

Peptone 5gm

Sodium chloride 3 gm

Agar 25 gm
INOCULATON OF BACTERIAL
SUSPENSIONS:

1. 6 sterile petri plates are taken and numbered
as 1,2,3,4,5,6,7&8.

2. The nutrient agar media which is cooled to 45°
C after autoclaving, is poured on the sterile
petri plates to form a thick layer (6 mm) and
allowed to rest undisturbed for 2 hours.

3. After 2 hours when the media solidifies, from
test tube 0.5 ml of bacterial suspension is
taken and inoculated in petri plate (1), in an
aseptic condition (laminar air-flow chamber).

4. In the same way inoculation in done in petri
plate (2,3,4,5,6,7,8) from suspension of test
tube 2,3,4,5,6,7 & 8.

5. In the petri plates hole are bored with cork
borers and the plated are placed in BOD
incubator to incubate for 72 hours.
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Bacterial species used:

The bacterial strains (ATCC, CDL, Kolkata) used
were E. coli (ATCC 8739), B.Subtitis (ATCC
6633).

METHOD OF ANTIBIOTIC ASSAY:

After 72 hr of incubation, formulation are added
to the culture media in different media.

Formulation Micro Amount of
Organisms sample added
PHF treated E. coli 0.5pulL1pl,2pl
Black  seeds | B. subtilis 0.5pl,1pL2pul
extract
Standard 0.5pulL1pl,2pl
DISCUSSION

The information of the preparatory appraisal of
the in vitro anti-microbial impact of N. sativa
seeds uncovered that fluid extricates did not
contain  antibacterial and/or  anti-fungal
constituents, at slightest beneath the conditions of
the current ponder, which are in completely
understanding with other thinks about on the same
plant species. The extricate was found to be
incapable on standard and healing center strains
of C. albicans, S. aureus and P. aeruginosa[15]. Be
that as it may, other considers have appeared that
such extricates of these seeds seem have an
inhibitory impact on the development of the yeast
C. albicans in the liver, spleen and kidneys of
tainted mice[19] . This disputable comes about
can be clarified by: (a) The diverse procedures
utilized for extraction[14,15,17], (b) The contrasts
between in vivo and in vitro studies[15,19], (c)
The affectability and the exactness of the anti-
microbial test, (d) The concentration and the
viability of the constituents in the extricates, ()
The conditions of seed collections and the
season[15], (f) The capacity and the conservation
strategy of the extricates and (g) Most past
ponders focused on the unstable oil and its
constituent, thymoquinone[3,4,18,20-22] . Three
natural solvents were utilized to extricate settled
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oil constituents from seeds of N. sativa, these
included: diethyl ether, chloroform and petroleum
ether. The to begin with two solvents have been
utilized widely[14-16], whereas the third one was
never utilized some time recently at slightest with
seeds of N. sativa. The settled oil of natural
solvents had more successful anti-bacterial impact
against Gram-positive than Gram-negative
microscopic organisms. Gram-negative microbes
have an external film, which make their cell
divider impervious to anti-microbial specialists. It
is conceivable that the clear ineffectualness of N.
sativa natural extricates was to a great extent due
to this penetrability boundary. On the other hand,
Gram-positive microscopic organisms are as it
were composed of peptidoglycan cell divider and
helpless  to
agents[17,31]. In spite of the fact that petroleum
ether a unrefined one, it
demonstrated predominant over the standard anti-
microbial, chloramphenicol, when testing against

SO are more anti-microbial

extricate was

S. aureus, S. epidermidis and B. subtilis. This
seem be clarified by the nearness of powerful anti-
bacterial constituents in tall concentrations in the
extricate. Additionally, the particular mode of
activity of dynamic chemical constituent against
microorganisms is credited to their chemical
composition and morphology[31]. The extricate
was too dynamic on K. pneumonia or maybe than
E. coli, which shows a higher concentration of the
extricate is required to restrain the development of
E. coli. Since, both are Gram-negative
microscopic organisms with viable porousness
obstruction. Comparable impact of the extricate
was watched on yeast (C. albicans). The standard
strain was harsh and more resistance to the
extricate than clinical separate. This implies that
they are diverse strains and the inhibitory impact
of the extricate is dose-dependent[14,16]. Such
discoveries require encourage examination. It is
worth to say that S. aureus is the causative
specialist for the larger part of essential skin
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diseases such as cellulites, injury and wound-
related diseases, particularly when related with
co-morbid conditions and/or bacteremia, may
lead to extreme complications and healing center
affirmation. In a few cases they can be a cause of
broad dismalness and mortality[30] . S. aureus
produces a few naturally dynamic items, counting

nuclease, coagulase, lipase,
fibronectin-and  collagenbinding

hemolysins,
exotoxins,
proteins and enterotoxins. Insusceptibility to S.
aureus is essentially by means of complement-
mediated slaughtering by neutrophils and cell-
mediated  insusceptibility may  optionally
contribute to pathogenesis of a few lesions[32].
Skin pole cells can identify and be actuated by
attacking microscopic organisms by means of
different receptors. Neutrophil collection and
bacterial clearance at the locales of subcutaneous
P. aeruginosa disease are impeded in the
nonattendance of pole cells. This shows that skin
pole cells are fundamentally imperative for the
amassing of neutrophils and the clearance of
microscopic organisms at the locales of
infection[33] No past reports have been
distributed for assessing the productivity of
petroleum ether extricate on the clearance of
subcutaneous S. aureus contamination. The power
of the extricate to restrain the development of S.
aureus both in vitro and in vivo was altogether tall,
which gives an prove for the nearness of
exceedingly dynamic anti-bacterial specialists in
that extricate. Such extricate might have had
bactericidal impact and/or stimulatory impact on
pole cells and enlistment of neutrophils at the
location of disease. In this manner, advance
considers ought to be taken after to separate
unadulterated dynamic anti-microbial specialists
for testing particular anti-microbial impact.
Additionally, histological assessment of the
contaminated and treated skin biopsies ought to
too be examined to illustrate the impact of the
extricate on the incendiary handle.
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CONCLUSION

The research aimed at investigating the
antimicrobial and antifungal properties of black
cumin (Nigella sativa) has yielded promising
results. The study demonstrated that black cumin
exhibits significant antimicrobial activity against
a range of bacterial and fungal pathogens. This
was evidenced by the inhibition zones observed in
agar diffusion tests and the reduction in microbial
growth in broth dilution assays. The active
compounds in  black notably
thymoquinone, have been identified as key
contributors to its antimicrobial efficacy. These

cumin,

compounds disrupt the microbial cell membrane
integrity and inhibit essential enzymatic
functions, leading to the death of the
microorganisms. The study found that black
cumin was particularly effective against common
bacterial strains such as Escherichia coli and
Staphylococcus aureus, as well as fungal strains
like Candida albicans. The results indicate that
black cumin could be a potent natural alternative
to synthetic antimicrobial agents, which are often
associated with adverse side effects and the
development of resistance. The broad-spectrum
activity of black cumin suggests its potential
application in infections,
particularly those caused by antibiotic-resistant
bacteria and opportunistic fungi. However, while
the in vitro results are encouraging, further

treating various

research is necessary to evaluate the in vivo
efficacy and safety of black cumin. Clinical trials
will be essential to determine appropriate dosages,
potential side effects, and the overall therapeutic
value in human subjects. Additionally, studies
should explore the synergistic effects of black
cumin with conventional antibiotics to enhance its
antimicrobial potential. The antimicrobial and
antifungal properties of black cumin highlight its
promise as a natural therapeutic agent. This
research supports the continued exploration and
development of black cumin as an adjunct or
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conventional  antimicrobial

treatments, potentially addressing the growing
concern of antibiotic resistance and providing a
natural solution for managing infectious diseases.
REFERENCE

1.

. Al-Nageep G,

Aljabre SH, Randhawa MA, Akhtar N,
Alakloby OM, Alqurashi AM, Aldossary A.
"Antidermatophyte activity of ether extract of
Nigella active principle,
thymoquinone." J Ethnopharmacol.
2005;101(1-3):116-9.

Farshori NN, Al-Sheddi ES, Al-Oqail MM,
Musarrat J, Al-Khedhairy AA, Siddiqui MA.
"Cytotoxicity of Nigella sativa seed oil and
extract against human lung cancer cell line."
Asian Pac J Cancer Prev. 2014;15(2):983-7.
M, Allaudin Z.
"Regulation of Low-Density Lipoprotein
Receptor and 3-Hydroxy-3-Methylglutaryl
Coenzyme A Reductase Gene Expression by
Thymoquinone-Rich Fraction and

sativa and its

Ismail

Thymoquinone in HepG2 Cells." J Nutrigenet
Nutrigenomics. 2009;2(4-5):163-72.

Ali BH, Blunden G. "Pharmacological and
toxicological properties of Nigella sativa."
Phytother Res. 2003;17(4):299-305.

Salomi NJ, Nair SC, Jayawardhanan KK,
Varghese CD, Panikkar KR. "Antitumour
principles from Nigella sativa seeds." Cancer
Lett. 1992;63(1):41-6.

Padhye S, Banerjee S, Ahmad A, Mohammad
R, Sarkar FH. "From here to eternity - the
secret of Pharaohs: therapeutic potential of
black cumin seeds and beyond." Cancer Ther.
2008;6(b):495-510.

Keyhanmanesh R,  Gholamnezhad Z,
Boskabady MH. "The relaxant effect of
Nigella sativa on smooth muscles, its possible
mechanisms and clinical applications." Iran J
Basic Med Sci. 2014;17(12):939-49.

Khan MA, Chen HC, Tania M, Zhang DZ.
"Anticancer activities of Nigella sativa (black

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

9.

10.

11.

12.

13.

14.

15.

16.

17.

cumin)." Afr J Tradit Complement Altern
Med. 2011;8(5 Suppl):226-32.

Butt MS, Sultan MT. "Nigella sativa: reduces
the risk of various maladies." Crit Rev Food
Sci Nutr. 2010;50(7):654-65.

Ullah A, Munir S, Badshah SL, Khan N, Ghani
L, Poulson BG. "Review: Nutritional and
therapeutic perspectives of black cumin
(Nigella sativa) and its main constituent,
thymoquinone." J Food Sci Technol.
2016;53(9):3221-9.

Gholamnezhad Z, Boskabady MH, Hosseini
M, Sankian M, Khajavi Rad A. "Evaluation of
the effect of Nigella sativa hydro-alcoholic
extract on induced bronchial asthma in Guinea
pigs." Exp Anim. 2014;63(2):211-9.

Swamy SM, Tan BK. "Cytotoxic and
immunopotentiating effects of ethanolic
extract of Nigella sativa L. seeds." J

Ethnopharmacol. 2000;70(1):1-7.

Kanter M, Coskun O, Korkmaz A, Oter S.
"Effects of Nigella sativa on oxidative stress
and beta-cell damage in streptozotocin-
induced diabetic rats." Anat Rec A Discov Mol
Cell Evol Biol. 2004;279(1):685-91.

Morsi NM. "Antimicrobial effect of crude
extracts of Nigella sativa on multiple
antibiotics-resistant bacteria." Acta Microbiol
Pol. 2000;49(1):63-74.

Kocyigit Y, Atamer Y, Uysal E. "The effect of
dietary supplementation of Nigella sativa L. on
serum lipid profile in rats." Saudi Med J.
2009;30(7):893-6.

Amin B, Hosseinzadeh H. "Black cumin
(Nigella sativa) and its active constituent,
thymoquinone: an overview on the analgesic
and anti-inflammatory effects." Planta Med.
2016;82(1-2):8-16.

Abdelmeguid NE, Fakhoury R, Kamal SM, Al
Wafai RJ. "Effects of Nigella sativa and
thymoquinone on biochemical and subcellular
changes in pancreatic -cells of streptozotocin-

1173 |Page



¢4<<\

Ve

Debabrata Routh, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 7, 1161-1176 [Research

induced diabetic rats." J  Diabetes.
2010;2(4):256-66.

. Zaoui A, Cherrah Y, Mahassini N, Alaoui K,
Amarouch H, Hassar M. "Acute and chronic
toxicity of Nigella sativa fixed oil."
Phytomedicine. 2002;9(1):69-74.

. Hawsawi ZA, Ali BA, Bamosa AO. "Effect of
Nigella sativa (Black Seed) and thymoquinone
on blood glucose in albino rats." Ann Saudi
Med. 2001;21(3-4):242-4.

. Aggarwal BB, Kunnumakkara AB, Harikumar
KB, Tharakan ST, Sung B, Anand P. "Potential
of spice-derived phytochemicals for cancer
prevention." Planta Med. 2008;74(13):1560-9.
. Ait Mbarek L, Ait Mouse H, Elabbadi N,
Bensalah M, Gamouh A, Aboufatima R, et al.
"Anti-tumor properties of blackseed (Nigella
sativa L.) extracts." Braz J Med Biol Res.
2007;40(6):839-47.

. Ghosheh OA, Houdi AA, Crooks PA. "High
performance liquid chromatographic analysis
of the pharmacologically active quinones and
related compounds in the oil of the black seed
(Nigella sativa L.)." J Pharm Biomed Anal.
1999;19(5):757-62.

. Le PM, Benhaddou-Andaloussi A, Elimadi A,
Settaf A, Cherrah Y, Haddad PS. "The
petroleum ether extract of Nigella sativa exerts
lipid-lowering and insulin-sensitizing actions
in the rat." J Ethnopharmacol. 2004;94(2-
3):251-9.

. Farkhondeh T, Samarghandian S, Azimi-
Nezhad M,

. Hozeifi S, Ebrahimi SS. "Effect of Nigella
sativa on inflammatory cytokine production in
ovalbumin sensitized guinea  pigs."
Pharmacogn Mag. 2015;11(Suppl 2):S277-81.
. Mansour M, Tornhamre S. "Inhibition of 5-
lipoxygenase and leukotriene C4 synthase in
human blood cells by thymoquinone." J
Enzyme Inhib Med Chem. 2004;19(5):431-6.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

&

.Salem ML.

. Effenberger-Neidnicht K,

27. Farah 10, Begum RA. "Effect of Nigella sativa

(N. sativa L.) and oxidative stress on the
survival pattern of MCF-7 breast cancer cells."
Biomed Sci Instrum. 2003;39:359-64.
"Immunomodulatory  and
therapeutic properties of the Nigella sativa L.
seed." Int Immunopharmacol. 2005;5(13-
14):1749-70.

. Kanter M, Akpolat M, Aktas C. "Protective

effects of the volatile oil of Nigella sativa seeds
on beta-cell damage in streptozotocin-induced
diabetic rats: a light and electron microscopic
study." J Mol Histol. 2009;40(5-6):379-85.

. Salem ML, Hossain MS. "Protective effect of

black seed oil from Nigella sativa against
murine cytomegalovirus infection." Int J
Immunopharmacol. 2000;22(9):729-40.

. Tavakkoli A, Mahdian V, Razavi BM,

Hosseinzadeh H. "Review on clinical trials of
black seed (Nigella sativa) and its active
constituent, thymoquinone." J
Pharmacopuncture. 2017;20(3):179-93.

. Al-Naggar TB, Gomez-Serranillos MP,

Carretero ME, Villar AM.
"Neuropharmacological activity of Nigella
sativa L. extracts." J Ethnopharmacol.
2003;88(1):63-8.

. Houghton PJ, Zarka R, de las Heras B, Hoult

JR. "Fixed oil of Nigella sativa and derived
thymoquinone inhibit eicosanoid generation in
leukocytes and membrane lipid peroxidation."
Planta Med. 1995;61(1):33-6.

. Isik H, Aynacioglu AS, Razi HC. "The effect

of thymoquinone on gastric mucosal damage
induced by ischemia-reperfusion in the rat." J
Physiol Biochem. 2013;69(5):889-98.
Schobert R.
"Combinatorial effects of thymoquinone on
the anti-cancer activity of doxorubicin."
Cancer Chemother Pharmacol.
2011;67(4):867-74.

1174 |Page



36.

37.

38.

39.

40.

41.

42.

43.

Debabrata Routh, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 7, 1161-1176 [Research
44, Ibrahim RM, Hamdan NS, Ismail M, Saini

El-Mahmoudy A, Shimizu Y, Shiina T,
Matsuyama H, Nikami H, Takewaki T, et al.
"Macrophage-derived cytokine and nitric
oxide profiles in type I and type II diabetes
mellitus: effect of thymoquinone." Acta
Diabetol. 2005;42(1):23-30.

Gali-Muhtasib H, Roessner A, Schneider-
Stock R. "Thymoquinone: a promising anti-
cancer drug from natural sources." Int J
Biochem Cell Biol. 2006;38(8):1249-53.
Hosseinzadeh H, Parvardeh S, Nassiri-Asl M,
Mansouri ~ MT. "Intracerebroventricular
administration of thymoquinone, the major
constituent of Nigella sativa seeds, suppresses
epileptic seizures in rats." Med Sci Monit.
2005;11(3):BR106-10.

Ibrahim RM, Hamdan NS, Ismail M, Saini
SM, Abd Rashid SN, Abd Latiff L, et al.
"Protective effects of Nigella sativa on
metabolic syndrome in menopausal women."
Adv Pharm Bull. 2014;4(Suppl 1):561-6.

Isik H, Aynacioglu AS, Razi HC. "The effect
of thymoquinone on gastric mucosal damage
induced by ischemia-reperfusion in the rat." J
Physiol Biochem. 2013;69(5):889-98.
El-Mahmoudy A, Shimizu Y, Shiina T,
Matsuyama H, Nikami H, Takewaki T, et al.
"Macrophage-derived cytokine and nitric
oxide profiles in type I and type II diabetes
mellitus: effect of thymoquinone." Acta
Diabetol. 2005;42(1):23-30.

Gali-Muhtasib H, Roessner A, Schneider-
Stock R. "Thymoquinone: a promising anti-
cancer drug from natural sources." Int J
Biochem Cell Biol. 2006;38(8):1249-53.
Hosseinzadeh H, Parvardeh S, Nassiri-Asl M,
Mansouri  MT.  "Intracerebroventricular
administration of thymoquinone, the major
constituent of Nigella sativa seeds, suppresses
epileptic seizures in rats." Med Sci Monit.
2005;11(3):BR106-10.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

45.

46.

47.

48.

49.

50.

51.

SM, Abd Rashid SN, Abd Latiff L, et al.
"Protective effects of Nigella sativa on
metabolic syndrome in menopausal women."
Adv Pharm Bull. 2014;4(Suppl 1):561-6.
Iddamaldeniya SS, Thabrew I,
Wickramasinghe S, Ratnatunge N,
Thammitiyagodage MG. "Protection against
diethylnitrosoamine-induced
hepatocarcinogenesis by an indigenous
medicine comprised of Nigella
Hemidesmus indicus and Smilax glabra: a
preliminary study." J Carcinog. 2003;2(1):6.
El-Mahmoudy A, Matsuyama H, Borgan MA,
Shimizu Y, El-Sayed MG, Minamoto N, et al.

sativa,

"Thymoquinone suppresses expression of
inducible nitric oxide synthase in rat
macrophages." Int  Immunopharmacol.

2002;2(11):1603-11.

Houghton PJ, Zarka R, de las Heras B, Hoult
JR. "Fixed oil of Nigella sativa and derived
thymoquinone inhibit eicosanoid generation in
leukocytes and membrane lipid peroxidation."
Planta Med. 1995;61 (1):33-6.

Swamy SM, Tan BK. "Cytotoxic and
immunopotentiating effects of ethanolic
extract of Nigella sativa L. seeds." J
Ethnopharmacol. 2000;70(1):1-7.

Kanter M, Coskun O, Korkmaz A, Oter S.
"Effects of Nigella sativa on oxidative stress
and beta-cell damage in streptozotocin-
induced diabetic rats." Anat Rec A Discov Mol
Cell Evol Biol. 2004;279(1):685-91.

Mansour M, Tornhamre S. "Inhibition of 5-
lipoxygenase and leukotriene C4 synthase in
human blood cells by thymoquinone." J
Enzyme Inhib Med Chem. 2004;19(5):431-6.
Farah IO, Begum RA. "Effect of Nigella sativa
(N. sativa L.) and oxidative stress on the
survival pattern of MCF-7 breast cancer cells."
Biomed Sci Instrum. 2003;39:359-64.

1175 | Page



52.

53.

54.

55.

56.

57.

58.

59.

60.

Debabrata Routh, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 7, 1161-1176 [Research

Salem ML. "Immunomodulatory and
therapeutic properties of the Nigella sativa L.
seed." Int Immunopharmacol. 2005;5(13-
14):1749-70.

Kanter M, Akpolat M, Aktas C. "Protective
effects of the volatile oil of Nigella sativa seeds
on beta-cell damage in streptozotocin-induced
diabetic rats: a light and electron microscopic
study." J Mol Histol. 2009;40(5-6):379-85.
Salem ML, Hossain MS. "Protective effect of
black seed oil from Nigella sativa against
murine cytomegalovirus infection." Int J
Immunopharmacol. 2000;22(9):729-40.
Tavakkoli A, Mahdian V, Razavi BM,
Hosseinzadeh H. "Review on clinical trials of
black seed (Nigella sativa) and its active
constituent, thymoquinone." J
Pharmacopuncture. 2017;20(3):179-93.
Al-Naggar TB, Gomez-Serranillos MP,
Carretero ME, Villar AM.
"Neuropharmacological activity of Nigella
sativa L. extracts."
2003;88(1):63-8.
Houghton PJ, Zarka R, de las Heras B, Hoult
JR. "Fixed oil of Nigella sativa and derived
thymoquinone inhibit eicosanoid generation in
leukocytes and membrane lipid peroxidation."
Planta Med. 1995;61(1):33-6.

Isik H, Aynacioglu AS, Razi HC. "The effect
of thymoquinone on gastric mucosal damage

J  Ethnopharmacol.

induced by ischemia-reperfusion in the rat." J
Physiol Biochem. 2013;69(5):889-98.
El-Mahmoudy A, Shimizu Y, Shiina T,
Matsuyama H, Nikami H, Takewaki T, et al.
"Macrophage-derived cytokine and nitric
oxide profiles in type I and type II diabetes
mellitus: effect of thymoquinone." Acta
Diabetol. 2005;42(1):23-30.

Gali-Muhtasib H, Roessner A, Schneider-
Stock R. "Thymoquinone: a promising anti-
cancer drug from natural sources." Int J
Biochem Cell Biol. 2006;38(8):1249-53.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

61.

62.

63.

64.

65.

66.

67.

Hosseinzadeh H, Parvardeh S, Nassiri-Asl M,
Mansouri  MT.  "Intracerebroventricular
administration of thymoquinone, the major
constituent of Nigella sativa seeds, suppresses
epileptic seizures in rats." Med Sci Monit.
2005;11(3):BR106-10.

Ibrahim RM, Hamdan NS, Ismail M, Saini
SM, Abd Rashid SN, Abd Latiff L, et al.
"Protective effects of Nigella sativa on
metabolic syndrome in menopausal women."
Adv Pharm Bull. 2014;4(Suppl 1):561-6.
Iddamaldeniya SS, Thabrew I,
Wickramasinghe S, Ratnatunge N,
Thammitiyagodage MG. "Protection against
diethylnitrosoamine-induced
hepatocarcinogenesis by an indigenous
medicine comprised of Nigella sativa,
Hemidesmus indicus and Smilax glabra: a
preliminary study." J Carcinog. 2003;2(1):6.
Houghton PJ, Zarka R, de las Heras B, Hoult
JR. "Fixed oil of Nigella sativa and derived
thymoquinone inhibit eicosanoid generation in
leukocytes and membrane lipid peroxidation."
Planta Med. 1995;61(1):33-6.

Swamy SM, Tan BK. "Cytotoxic and
immunopotentiating effects of ethanolic
extract of Nigella sativa L. seeds." J
Ethnopharmacol. 2000;70(1):1-7.

Kanter M, Coskun O, Korkmaz A, Oter S.
"Effects of Nigella sativa on oxidative stress
and beta-cell damage in streptozotocin-
induced diabetic rats." Anat Rec A Discov Mol
Cell Evol Biol. 2004;279(1):685-91.

Mansour M, Tornhamre S. "Inhibition of 5-
lipoxygenase and leukotriene C4 synthase in
human blood cells by thymoquinone." J
Enzyme Inhib Med Chem. 2004;19(5):431-6.

HOW TO CITE: Debabrata Routh, Prasanta Mondal,
Indranil Chatterjee, Bishan Sarkar, Suchetan Sarkar,
Anurag Kayal, Checking The Antimicrobial Activity of
The Seed Extract of Nigella sativa Extract, Int. J. of
Pharm. Sci.,, 2024, Vol 2, Issue 7, 1161-1176.
https://doi.org/10.5281/zenodo.12746381

1176 |[Page



