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ABSTRACT

The traditional use of medicinal plants can lead to the discovery of new potent botanical agents in the treatment of several
diseases. spite of the development of pharmacological agents for the treatment of chronic diseases, the use of medicinal
plants continues to flourish. Over the last century, the drastic changes of human life style and eating habits lead to the
emergence of various chronic diseases. The decreasing efficacy of some synthetic drugs and the increasing contraindications
of their usage make the usage of natural drugs topical again. Herbs and plants can be processed and can be taken in different
ways and forms, and they include the whole herb, teas, syrup, essential oils, ointments, salves, rubs, capsules, and tablets that
contain a ground or powdered form of a raw herb or its dried extract. Plants and herbs extract vary in the solvent used for
extraction, temperature, and extraction time, and include alcoholic extracts (tinctures), vinegars (acetic acid extracts), hot
water extract (tisanes), long-term boiled extract, usually roots or bark (decoctions), and cold infusion of plants (macerates).
There is no standardization, and components of an herbal extract or a product are likely to vary significantly between batches
and producers. Plants are rich in a variety of compounds. Many are secondary metabolites and include aromatic substances,
most of which are phenols or their oxygen-substituted derivatives such as tannins. Many of these compounds have
antioxidant properties. Ethnobotanicals are important for pharmacological research and drug development, not only when
plant constituents are used directly as therapeutic agents, but also as starting materials for the synthesis of drugs or as models
for pharmacologically active compounds. With tremendous expansion in the interest in and use of traditional medicines
worldwide, two main areas of concern arise that bring major challenges. These are international diversity and national
policies regarding the regulation of the production and use of herbs (and other complementary medicines) and their quality,
safety, and scientific evidence in relation to health claims.
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1. Introduction

Global mortality from chronic disease has increased to Ethiopia and they are associated with increased rates of
16.1% during 2006-2016 and could reach 52 million by morbidity and mortality. The national prevalence of
2030. Chronic conditions including cancer, diabetes cardiovascular disease is estimated to be 15% and the
mellitus, chronic  obstructive pulmonary disease, and prevalence of both cancer and chronic obstructive
cardiovascular problems are increasing alarmingly in pulmonary disease is estimated to be around 4% of the
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population. In 2011, the World Health Organization
estimated that over 30% of Ethiopians suffer from chronic
diseases and/or die from them.

Majority of patients with chronic disease shifted
to complementary and alternative medicine modalities to
manage their condition because of the chronic nature of the
disease and challenges associated with sticking to long-term
treatment plans. One of the most common complementary
and alternative medicine methods used by many chronically
ill patients in the worldwide is the usage of herbal
medicine. Traditional medicine (TM) is still widely
practicable worldwide, despite the fact that modern
medicine has become the predominant medical practice
since the 20th century. The magnitude of people who have
used TM ranges from 40% to 50% in developed countries
like the United States and Australia, whereas the prevalence
of TM used to address basic healthcare needs ranges from
60% to 90% in low and middle income countries®*.

According to World Health Organization, traditional
medicine is defined as “Health practices, approaches,
knowledge and beliefs incorporating plant, animal and
mineral based medicines, spiritual therapies, manual
techniques, applied singularly or in combination to treat,
diagnose and prevent illnesses and maintain well-being”.
Herbal medicine is the most widely utilized traditional
medical practice in both the general population and people
with chronic disease.

Since the beginning of human history, medicinal plants
have been used for therapeutic purposes. Complementary
use of medicinal plants with prescribed drugs is becoming
more widespread concern among people with chronic
illnesses  like cancer, HIV/AIDS, diabetes, and
hypertension. The belief that medicinal plants are
completely safe because they are obtained from natural
sources is the primary driver for the co-use of these plants
with conventional medicine. Additional reason for the
preference of medicinal herbs are they are more widely
available, affordable, effective, patient report of
dissatisfaction and side-effects encountered related with
conventional treatment and past good experiences of taking
medicinal plants.

Herbal medicine has its origins in ancient cultures. It
involves the medicinal use of plants to treat disease and
enhance general health and wellbeing. Some herbs have
potent (powerful) ingredients and should be taken with the
same level of caution as pharmaceutical medications. In
fact, many pharmaceutical medications are based on man-
made versions of naturally occurring compounds found in
plants. For instance, the heart medicine digitalis was
derived from the foxglove plant>-1*,

Active ingredients and herbal medicine

Herbal medicines contain active ingredients. The active
ingredients of many herbal preparations are as yet
unknown. Some pharmaceutical medications are based on a
single active ingredient derived from a plant source.
Practitioners of herbal medicine believe that an active
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ingredient can lose its impact or become less safe if used in
isolation from the rest of the plant. For instance, salicylic
acid is found in the plant meadowsweet and is used to make
aspirin. Aspirin can cause the lining of the stomach to
bleed, but meadowsweet naturally contains other
compounds that prevent irritation from salicylic acid.
According to herbal medicine practitioners, the effect of the
whole plant is greater than its parts. Critics argue that the
nature of herbal medicine makes it difficult to give a
measured dose of an active ingredient.

Medicinal uses for specific herbs

Herbal medicine aims to return the body to a state of natural
balance so that it can heal itself. Different herbs act on
different systems of the body. Some herbs that are
commonly used in herbal medicine, and their traditional
uses, include:

Echinacea — to stimulate the immune system and aid the
body in fighting infection. Used to treat ailments such
as boils, fever and herpes.

Dong quai (dang gui) — used for gynaecological complaints
such as premenstrual tension, menopause symptoms and
period pain. Some studies indicate that dong quai can
lower blood pressure.

Garlic — used to reduce the risk of heart disease by lowering
levels of blood fats and cholesterol (a type of blood fat).
The antibiotic and antiviral properties of garlic mean that it
is also used to fight colds, sinusitis and other respiratory
infections.

Ginger — many studies have shown ginger to be useful in
treating nausea, including motion sickness and morning
sickness.

Ginkgo biloba— commonly used to treat poor blood
circulation and tinnitus (ringing in the ears).

Ginseng — generally used to treat fatigue, for example
during recovery from illness. It is also used to reduce blood
pressure and cholesterol levels, however overuse of ginseng
has been associated with raised blood pressure.

Hypericum perforatum — commonly known as St John’s
Wort. Studies have suggested that St John’s Wort is just as
effective as some pharmaceutical antidepressants in treating
mild to moderate depression. It is also used
for anxiety and insomnia. However, St  John’s Wort can
interact with a number of prescription medications,
including the oral contraceptive pill, and stop them from
working properly*2-18,

Herbal medicine has been a fundamental component of
healthcare systems across cultures for centuries. From
ancient China and India to indigenous and traditional
cultures in Africa and the Americas, herbal remedies have
been integral to promoting health and preventing illness (1).
In recent years, there has been a notable interest in holistic
and natural approaches to healthcare, with herbalism
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emerging as a prominent contender in the realm of
preventative medicine (1,2). Herbal medicine can offer a
wealth of benefits for maintaining health and preventing
illness. Plants have been used for their medicinal properties
since ancient times, and their role in disease prevention is
arguably more significant than ever.

In recent decades, there has been a resurgence of interest in
herbal medicine, driven by factors such as dissatisfaction
with pharmaceuticals, concerns about adverse effects, and a
growing appreciation for holistic and individualised
approaches to health (2). Moreover, advances in scientific
research have shed light on the biochemical mechanisms
underlying the therapeutic effects of many medicinal plants,
validating their traditional uses, and providing insights into
their potential applications in disease prevention.

Herbalism is a holistic practice that acknowledges the
interconnectedness of the body and mind. Rather than
simply targeting isolated symptoms, herbal remedies work
to restore balance and harmony within the body, addressing
underlying imbalances that may contribute to disease (4).
This holistic approach not only treats existing health
problems, but it can also strengthen the body’s natural
defences, helping to prevent future illness and promote
overall well-being.

Another strength of herbalism lies in its ability to offer
personalised treatment plans tailored to individual needs.
Herbalists consider a person’s unique constitution, lifestyle,
and health goals when selecting appropriate herbs and
formulations. By considering the whole person, and by
being able to choose herbs that take into account individual
needs, herbalism can offer a comprehensive and effective
approach to preventative medicine.

2. Traditional Indian Medicine

Ayurveda

Traditional Indian medicine has been in existence since
antiquity and is inarguably among the most ancient systems
of traditional medicine still in existence. It has been proven
to date back tens of thousands of years; the longest period
determined for any traditional system

Some other arguments have held that the Ayurveda system
is the core base of the widely renowned Tibetan medicine,
traditional Chinese medicine, and the Unani (Arabic)
medicine systems. All these systems ascribe to a common
and accepted body-mind-spirit orientation; that holds that
disease and health are a product of the interaction of these
three fragments. They are also based on the heating and
cooling energy processes. There is also an apparent
relationship between yoga and Ayurveda. The popularity of
both has been on the rise in current times; they are almost
inseparable; one cannot be mentioned without the other?®-25,

The influence of Ayurveda in the medical world has been
so immense, it has come to be referred as ‘the mother of
healing’. It goes without saying that for one to understand
the basis of contemporary medicine, one needs first to
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understand the roots of Ayurveda. Most of the natural
products utilized in traditional Chinese medicine (TCM)
and the modern-day era are also found in Ayurveda.
However, even though traditional Indian medicine has been
in existence for thousands of years, there is still more to be
discovered with the application of modern technology and
science. The world we live in is constantly evolving and so
is our body, thus, to accommodate these changes. The
systems of medicine available, including Ayurveda, will
also change to meet the needs and gaps in these changes.

The Ayurveda system holds that the whole universe
consists of five main elements, being Vayu (air), Jala
(Water), Aakash (space or ether), Prithvi (earth), and Teja
(fire). The latter (referred to as Pancha Mahabhoota in
Ayurveda) is composed of three vital body humors in
different amounts. The three humors are collectively
referred to as “Tridoshas,” including Vata dosha, Pitta
dosha, and Kapha dosha. Each of the elements contain five
sub-doshas that control the most important physiological
functions of the body. According to this system, the human
body contains Saptadhatus (seven tissues), Rakta (blood),
Rasa (tissue fluids), Meda (fat and connective tissue), Asthi
(bones), Mamsa (muscle), Majja (marrow), Shukra (semen)
and three Malas (waste products) of the body, viz. Purusha
(feces), Mutra (urine), and Sweda (sweat). The Vata dosha
oversees the body’s electrolyte balance, transport of cellular
components, and getting rid of waste products. Its effects
on the body are resonated by dryness. The different tissues
interact with one another to maintain the normal
physiological functioning of the body. The blood
circulation and production of the important blood
components in the body are performed by the Rakta Dhatu.
On the other hand, the Mamsa Dhatu (Muscle tissue)
maintains the support of the skeletal muscles for the
adipose tissue (Meda Dhatu). The bones are made up by the
Asthi Dhatu, while the Majja Dhatu consists of the fluids
that oleate the bones and the bone marrow. The Shukra
Dhatu controls the reproductive functions of the body.

The Pitta dosha regulates the body temperature, thirst,
hunger, and coordination of the optic nerves. The Kapha
dosha is affected by fatty and sweet foods; it enables the
lubrication of the body’s joints for proper coordination. It is
believed that the Vata controls the body’s catabolism; the
Kapha oversees the metabolism, while the Kapha controls
the anabolism of the body. For the body to maintain a
healthy state, the three doshas and other related factors and
their interactions must have a balance. If there are any
significant imbalances between the three, disease or illness
will likely result. A balance of the three doshas can be
maintained if one follows the basic principles of divine
wisdom; this is a major belief of the Ayurveda system?6-,

Siddha System

Protagonists and inheritors of the Siddha system of
traditional medicine proclaim that it provides ‘Holistic
health’ to all its users. The system provides rejuvenating,
rehabilitative, promotive, and preventive care through a
holistic and scientific approach. Siddha is rooted in “Citti,”
which means achieving accomplishment, internal bliss, and
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perfection. The system entails philosophical concepts with
four components: medical practice, yogic practice,
iatrochemistry, and wisdom. These revolve around the
intellectual, psychological, physical, and physiological
aspects of all human beings. Some of them are regarded as
the most fundamental unit of all the components of the
body and the entire cosmos.

The Siddha system include theories of five elements
(Aimpootham) that constitute the universe (in terms of
properties), three forces/faults (Mukkuttram) that help
maintaining homeostasis, and eight methods of examination
(Envakai Thervukal) that help in proper diagnosis and
treatment. The body’s physical components identified by
this system are also highlighted in the Ayurveda system.
The pathological and physiological aspects of these
components have been described in the literature of this
system and heavily relied upon in practice.

Unani System

Unani is also known as Unani Tibb and is believed to have
originated from Greece; its doctrines have been found in the
writings of the ancient Greek physicians Galen and
Hippocrates. The system was refined and developed with
time through experimentation by the Arabs and was made
prominent by the Muslim teacher Avicenna. Part of the
medicine’s principles was adopted from this system during
the Muslim political-religious regime in 632 CE. This
system has been established through contributions from the
Middle East and South Asia; it has become acceptable in
different parts of the globe. Healing from the system relies
upon principles of balance and harmony that include uniting
the spiritual, mental, and physical realms together.

The system holds that the health of the body is maintained
by the orderly arrangement of the seven vital physiological
principles as stated by the Unani doctrine. These principles
are arkan (elements), mizaj (temperament), akhlat (bodily
humors), aaza (organs and systems), arwah (vital spirit),
afaal (functions), and quwa (faculties or powers). All these
components interact with one another to maintain the
balance of the normal and natural makeup of the human
body. Every human constitution has the capacity and power
to regulate itself and maintain the seven components’
equilibrium.

There are four entities, thenar (fire), arz (earth), Hawa (air),
and maa (water), that make up the basic components of the
body and the entire creations of the Earth. The four entities
can interact to create consequences that are predictable by
man. The elements act upon and rely on each other; they
continuously change deterioration and generation due to the
body’s reaction to the medicines administered. Only skilled
healers can observe such changes in the body.

The temperament states are the following four; moist, cold,
dry, and hot. The four components are contained in balance
by all the entities of the cosmos, such as plants, animals,
and minerals. The health of the human body and other
entities depends on temperament’s balance. Any changes in
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the different states may cause ferocious effects on the
human body. The temperament has been determined to play
a vital role in determining the person’s normal state (the
social, mental, and physical states) and the natural disease
process.
The process of treatment in the Unani system is orderly.
Initially, establishing the therapeutic regimen to normalize
the balance of external factors (i.e., food, water, and air)
involved in diseases and ailments takes priority. Other
means that involve treatment with natural medicines are
recommended if the latter does not bear any fruits. The
prescriptions by the healer are meant to boost and restore
the health and well-being of the patients. The healer also
uses various therapeutic approaches. One of them is
dietotherapy (llaj-bi-ghiza), which involves recommending
a specific diet to the patient. It is usually a natural course of
treatment in the simplest form. In the illustration, in case of
fever, the hakim may recommend a nutrient-rich and low-
roughage remedy composed of porridge (Daria) and milk
broth (kheer). The therapy takes into consideration the
amount and the quality of food. Anocther intervention that
may be used is organotherapy, which entails using organs
from healthy animals to heal the same diseased organ in the
human body3+%.

Homeopathy

Homeopathy has been utilized as a healing system in the
traditional Indian medical system for over a century. The
renowned Dr. Samuel Hahnemann is the protagonist of this
system, who popularized it in the mid 17 and 18 centuries.
The basic principle of this system is, “like can cure like.” If
a substance can elicit symptoms in the human body, it can
also cure the same symptoms in sick people. The principle
has been around for some time, but it was until 200 years
ago that it was applied in medicine. Hahnemann believed
that the correct and accurate remedy presented the body’s
vital force with mild disease. For instance, if the disease
itself is so strong, it overwhelms the ability of the vital
force of the body to correct it. The used substances to treat
the initial infections are gentle so that it mounts a response
that can correct the imbalance existing in the body due to
the disease. Since the symptoms produced by the disease
are similar to those induced by the medical disease, the
body’s responses can lead to healing. The principles of this
system are like those of vaccination. A response caused by
the disease will protect the body against any amount of
disease that can stimulate the body’s response. The
difference between vaccination and homeopathy is that the
body responds to the vibration of energy instead of a
product of disease, preventing both infectious and non-
infectious diseases.

Yoga

Yoga has become popular in all parts of the world in recent
decades. The practice dates to antiquity and has been
established as useful to establish physical and spiritual
balance in thody. The relevance of yoga in health care has
increased as more attention has been paid to the practice.
Published reports have indicated that yoga has helped many
master the challenges in their lives and to develop
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confidence and control of their lives. The roots of yoga
trace back to ancient India. In describing the meaning of the
word yoga, union, mastery, and control are of particular
importance. Cultural and individual factors influence the
practice of yoga. The practice of yoga requires the subject’s
willingness to practice and study while being dedicated and
compliant to yoga. Lifestyle changes may be necessary to
meet the objectives set. Multiple studies examined the
effects of yoga on the physical fithess aspects such as
muscular endurance, balance, flexibility, and spinal
mobility®®-4%, Cognitive functions have also been studied,
such as attention span, memory, processing speed, and
executive function.

Different forms of yoga such as lyengar and Hatha yoga
combined with different measures such as the standard sit
and reach test have been used to assess the physical
flexibility. After several weeks of observation, it was found
out that the flexibility of the involved muscles increased
over time. Two studies focused on particular postures and
the effects they had on specific muscles of the body. One of
these studies after three months determined that surface
electromyographic signals, while performing the different
poses, suggested that the downward facing poses were the
most effective to strengthen abdominal muscles. The
gluteus maximus muscles could be strengthened by the
upward facing poses. Another study that focused on the
flexibility of the joints showed that there was increased
flexibility and balance in those who performed yoga than
those who did not. The practice has been compared to other
exercises like stretching and strengthening exercises and
calisthenics. Slow movements have been determined to be
more effective. At the end of some studies, the mobility of
the spine and flexibility of the hamstring had increased.
Similarly, yoga also increased the cognitive functioning and
the execution speed, and thinking had increased in those
who practiced yoga.

Naturopathy

Naturopathy is a healing system that utilizes natural
remedies to treat diseases and illnesses. It entails different
methods like nutritional counseling, herbs, massage
therapy, exercising, and acupuncture to solve health
problems. The major objective of this therapy is to bring
healing to the entire persona. This includes the spirit of the
person, mind, and body. Additionally, the ultimate goal is
to cure the base issue or the root cause of the illness and not
only the presenting symptoms. The expert takes about an
hour or two to examine the patient before identifying the
treatment remedy. The patient may be questioned on their
entire health history, lifestyle patterns, quantum, and any
reason that may lead to the acquisition of an illness.

In contemporary practice, a naturopathic physician must
complete a four-year graduate-level course approved by the
council of naturopathic medical education. The entire effort
of the physician is to utilize the advantages of traditional
medicine and other resources to heal the patient.
Additionally, it aims to weed the disease from its basic
cause and superficial symptoms. At the end of the
treatment, the physician explores the emotional, physical,

78

A.J. Med. Pharm, Sci., 12 (2024) 4728
mental, and mental aspects of one’s health. Some of the
interventions carried out include changes in the diet patterns
of the patient, lifestyle behavior, adoption of hydrotherapy,
and some minor surgical procedures. The initial
naturopathic appointment tends to be longer, where the
physician asks lengthy questions that include the history of
the illnesses and the lifestyle habits. He or she can carry out
laboratory tests to conclude the diagnosis. The cost of drug
therapy and interventions differ from one physician to
another. The massage intervention is used to help the
patient to be stress-free. It relieves the client of any tension
accumulated in the mind and the body via the massage of
the specified areas or een the whole body. Acupuncture
may induce a little discomfort on the patient, but it has been
shown to help reduce the stress that may have accumulated
in some part of the body and that triggers any issues related
to health. The patient may also go soaking in the sun or a
mud bath for some time.

The use of Ayurveda invigorates the users to adopt lifestyle
changes and use natural therapies to take control of the
balance between the mind, environment, spirit, and body. It
usually commences with an internal process of purification,
then a special diet, herbal remedies, massage, yoga, and
meditation. The healer pays particular attention to the
doshas and prescribes herbal medicine and non-
pharmacological interventions like meditation and yoga
where needed. The Indian Ayurveda, Yoga and
Naturopathy, Unani, Siddha, and Homeopathy (AYUSH)
ministry advocated using Kadha of natural substances such
as ginger, curcumin, honey, and cumin seeds during the day
to boost one’s immunity. Based on these preliminary
results, the local Kerala government has collaborated with
other public health organizations to expand the use of
traditional medicine in the treatment of the COVID-19
pandemic. It has helped shorten the recovery time and
reduce the complications usually experienced.

Despite millions of people receiving Ayurvedic therapy
across the globe for treatment or prophylaxis, not much
information has been published about it. Several lessons
can be learned from the use of the therapies. One is that
patients’ health did not deteriorate during the use of the
therapy. On average, the time to recover from the
symptoms was about seven days. This was a short time
compared to the recovery periods reported by the CDC,
which was 3 to 6 weeks. The dosha balance was reported to
have been maintained effectively by consuming a regulated
diet. The slower digestion time induced by the diet
stimulated the body’s digestive powers and helped maintain
adequate nourishment. The ayurvedic formulations needed
may not be available to most of the patients residing outside
India; however, the potency of the available formulations
cannot be dismissed.

Miscellaneous Natural Products

Curcumin

Curcumin is one of the essential compounds in the turmeric
rhizome (Curcuma longa), a yellow-orange crystalline
material. It does not have a lot of different kinds. This
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product has been used as medicine for the last 4000 years,
especially in South Asia. It has been named the “Indian
saffron” and the “Golden spice” because of its use as a
potent agent in medicinal applications. The compound has
been used in Unani, Ayurveda, and Chinese medicine.

The geographical locations of its growth have tremendous
effects on the quality of the plant and its nutrition
composition. It has been used to add flavor to rice, meat,
pasta, and vegetable dishes. It is speculated that it has been
used for over 2500 years to treat different diseases and
illnesses. It has been used in Ayurveda and traditional
Chinese medicine for different conditions. Studies on the
plant have determined that curcumin has antimicrobial,
antioxidant, anti-inflammatory, antiangiogenic, antiplatelet,
and antimutagenic properties. These properties have
preventive and protective abilities against various diseases
such as autoimmune, neurological, metabolic, liver, lung,
and cardiovascular.

Studies on curcumin’s physical, organic, and inorganic
chemistry have established that the substance acts through
various mechanisms; this knowledge has been used to
develop nutraceuticals and curcumin-based therapeutic
agents. The studies showed that curcumin could react with
free radicals, form, and break down nonconjugated
substances in the body. Curcumin has been established to
be effective in treating lifestyle and chronic illnesses
through its pharmacological and chemo-preventive abilities.
It has also been used in traditional Indian medicine to
expulse gas, strengthen the body’s energy, alleviate
arthritis, improve digestion, and dissolve gall stones. In
modern medicine, it has been used to heal wounds,
stimulate the immune system, and decelerate aging.

Curcumin has been used in the Jiawei-Xiaoyao, a Chinese
traditional treatment system, to treat several diseases such
as stress, depression, and dyspepsia for thousands of years
now. It has also been established that it is effective in
treating neurological disease, cardiovascular disease, and
other inflammatory diseases. It is also hypothesized to be
effective against the pathogenesis of molecular targets to
treat and prevent diseases. The modulation of the molecular
targets has a role in the development of the disease.
Curcumin has been shown to play vital roles in regulating
cytokines, kinases, growth factors, metastatic, receptors,
and apoptotic molecules in most phases during most
diseases’ development. The curcumin structure’s inclination
increases its free radical scavenging activities to low-level
hydrogenation and a high level of methoxylation. The
structure additionally enables the curcumin to have
antioxidant, anticancer, and anti-inflammatory effects.

Elderberry (Sambucus nigra)

This flowering plant belongs to the Adoxaceae family and
is used as a supplement to treat flu and cold symptoms. The
berries of this plant contain anthocyanin that has been
shown to possess powerful antioxidant properties. Its
therapeutic use has effectively treated obesity, influenza,
upper respiratory infection, metabolic syndrome, gingival
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recession, and hyperlipidemia. The flowers and the plant’s
berries contain antibacterial, antioxidant, glucose-lowering
anti-inflammatory, and immune-modulating properties. It
can be used alone or combined with other agents to treat
various health conditions.

The elderberry is an excellent source of free and conjugated
amino acids, proteins, fiber fractions, vitamins,
antioxidants, and unsaturated fatty acids. Its study shows
biological activity elements, primary polyphenols,
proanthocyanidins, phenolic acids, and flavonols. The
presence of phenols makes the elderberry an ideal medicine
and has high antioxidant properties.

Studies established that the processing and storage of the
products derived from the elderberry altered the amounts of
polyphenols. When fresh fruits are blanched, their
composition of polyphenols is decreased, while the
anthocyanin content increases; this phenomenon has also
been observed in the juices. In the first 30 days,
polyphenols decreased by around 40%. In the subsequent
days, the amount remained unchanged. Wine from the
elderberry showed that anthocyanin content decreased
while the flavanols and phenolic acids rose. However, the
flavonols and phenolic acids from the plant were relatively
stable during the 21-month storage time. These amounts of
the content often remain higher in the presence of glucose
but lower in ascorbic acid and fructose.

The elderberry has been used in folk medicine to treat many
ailments and diseases. It has been heavily applied in
managing respiratory infections, mainly in colds and cases
of flu, but also in dislocations, burns, skin rashes,
hemorrhoids, stings, insect bites, and swellings, among
others. Traditional medicine recommends the utilization of
the elderberry to manage respiratory illnesses such as cold
and catarrh, influenza. It is also a laxative, anti-
inflammatory, diuretic, and diaphoretic agent. Its
components tackle the levels of reactive oxygen species in
the body, reactive chlorine species, and reactive nitrogen
species through its antioxidant activity.

A diet consisting of elderberry fruits is likely to be a
potential protective agent against the unwanted effects of
oxidative stress on the body and growth. The antioxidant
activities are exhibited by the elderberry’s extract, it
scavenges hydroxyl radicals and 2,2-diphenyl-1-
picrylhydrazyl radical (DPPH) while inhibiting the lipid
peroxidation in the linoleic acid emulsion. Nitric oxide
radicals have also been effectively scavenged by the
extracts. The elderberry extracts stimulated the secretion of
proinflammatory cytokines IL-1B, IL-6, IL-8, and TNF-a
(tumor necrosis factor) and cytokine IL-10. It increased the
production of IFN- interferon associated with upregulation
of TLR-3 (toll-like receptor 3). Elderberry-derived
polyphenols caused a 50% decrease in the levels of IL-1B
that is responsible for the long-term inflammation in
chronic illnesses. The elderberry also can increase the
number of lymphocytes in the body.
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The consumption of the elderberry is considered safe if it is
eaten when cooked and consumed moderately. It is
dangerous to consume it uncooked because of the potential
cyanide toxicity. The intake should be cautiously monitored
in diabetic patients to promote glucose and insulin
metabolism. Some of the side effects that have been
reported upon its use include nausea and vomiting,
hypokalemia, dehydration, tachycardia, hypotension, and
diarrhea*48,

Glutathione

This is an endogenous peptide that possesses both
metabolic and oxidative properties. It has been used to
prevent neurotoxicity induced by oxaliplatin and cisplatin.
It has also been used to prevent other adverse effects caused
by radiation therapy and antineoplastic agents and other
disorders like poisoning by heavy metals and other
elements, corneal disorders, eczema, and liver disorders.
Furthermore, glutathione has been employed treat
peripheral vascular disorders and idiopathic pulmonary
fibrosis. It is a vital extracellular antioxidant of the lungs,
and there is a high concentration of the substance in the
epithelial lining fluid of the lungs. It has been shown that a
deficiency of glutathione can contribute to the damage of
the epithelial lining that is witnessed in different lung
disorders. Patients with idiopathic pulmonary fibrosis and
cystic fibrosis treated with glutathione had better results
over time.

Two cytosolic enzymes, glutamylcysteine glutamate and
GSH synthetase, catalyze glutathione synthesis from
cysteine, glycine, and glutamate. Feedback inhibition,
availability of cysteine, and enzyme activity have all been
shown to affect glutathione synthesis. The role of
substances in the metabolism of nutrients, defense against
free radicals, and regulation of cellular events are all vital
for the body. Deficiency of the substance leads to oxidative
stress that plays a role in aging and the pathogenesis of
many other illnesses such as liver disease, parkinsonism,
Alzheimer’s disease, and sickle cell anemia, among others.

There is a panoply of the roles played by glutathione in the
body. First, it helps to get rid of free radicals and other
reactive species of oxygen from the body directly and
indirectly via enzymatic actions. The GSH is oxidized to
GSSG and then reduced to GSH by NADPH-dependent
glutathione reductase. Glutathione peroxidase catalyzes
GSH reduction of hydrogen peroxide and other peroxides.
Secondly, GSH reacts with several electrophiles and
physiological metabolites such as prostaglandins,
leukotrienes, melanins, and estrogen to form mercapturates.
Glutathione-S-transferase initiates these reactions. The
substance also conjugates with nitrogen oxide to form an S-
nitrosoglutathione adduct cleaved by thioredoxin to release
NO and GSH. NO and GSH are vital in the hepatic action
of insulin-sensitizing agents that regulate the utilization of
amino acids, glucose, and lipids. GSH serves as a substrate
for formaldehyde dehydrogenase that converts GSH and
formaldehyde to form S-formyl-glutathione. Formaldehyde
is a carcinogen, and its removal from the body, is of great
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physiological importance as it is produced from the
metabolism of choline, methanol, sarcosine, xenobiotics,
and methionine.

It is required to convert prostaglandin H2 to prostaglandin
D2 and E2 catalyzed by Endoperoxide isomerase. It is also
involved in the glyoxalase system that converts
methylglyoxal to D-lactate, a pathway often presents in
microorganisms. Due to the vital role of glutathione in the
body, adequate concentrations are essential for the
proliferation of the cells, including the intestinal epithelial
cells and lymphocytes. It is also involved in the process of
spermatogenesis in males and the maturation of sperms.
Similarly, glutathione is important in activating T-
lymphocytes and polymorphonuclear leukocytes and the
production of cytokines to mount immune responses against
foreign pathogens. Since GSH affects the oxidative, which
is an important aspect of the disease process, it can prevent
ferocious effects induced by the produced chemicals.

3. Medical Mushrooms

Edible mushrooms are known for their nutritional
properties, therapeutic potential, and biological activities.
They have emerged as important sources of compounds
demonstrating antitumor, antioxidant, and antimicrobial
properties. Its bioactive properties enable them with an
antioxidant capacity to prevent diseases related to increased
oxidative stress and the formation of free radicals. The
antimicrobial activities of the compounds and extracts from
the mushrooms have been well documented over the years.
The use of medical mushrooms has a long tradition in Asian
countries. Medicinal compounds from the mushrooms are
extracted in multiple ways, through cultivation in the farms
or collection from the wild. The fruiting bodies of the
mushroom are harvested, or the mycelium is cultivated in
the fermenters with solid or liquid substrates.

The mushrooms have been an important therapeutic raw
material in folk medicine; for instance, the reishi mushroom
(Ganoderma lucidum) was regarded as a panacea in
traditional Chinese medicine. The therapeutic effects of the
traditionally used species have been corroborated with
modern research. The species used for food have good
amounts of carbohydrates; their structure has chitin that fills
the dietary role. They also have large amounts of proteins
that contain essential amino acids and may be alternated
with animal products. They have low-fat content making
them a good source with low calories, but they have
adequate stores of polyunsaturated fatty acids (PUFAS)
which present many health benefits to the body. The
medicinal and dietary uses of the edible mushrooms are
supported by the fact that they contain numerous health-
promoting and biologically active compounds. They have
secondary metabolites that have a range of benefits, such as
antiviral, antibacterial, antioxidative, anticancer, the ability
to improve the functioning of the cardiovascular system,
and anti-inflammatory properties. The most profound
application of medical mushrooms is to prevent
inflammation.
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The glucans and the chitosans have shown antilipemic
effects as they decrease the LDL cholesterol levels and the
absorption of fat in the gut. They also regulate glycemia;
therefore, they prevent the development of obesity,
diabetes, and cardiovascular diseases. The p-Glucans,
usually contained in the Basidiomycota species, are the
biological response modifiers because of their broad-
spectrum activities in the immune system. Additionally,
they have antioxidant properties, decrease carcinogenic
elements’ metabolite levels, and prevent DNA damage.
They have also been shown to play a role in producing anti-
inflammatory and pro-inflammatory cytokines in the body.
They have a high binding affinity to the surface of the
immune cell receptors with the pattern recognition
receptors in the form of pathogen-associated patterns of
molecules. Such receptors include dectins-1, toll-like
receptors, and complementary receptor 3. Thus, the immune
cells’ maturation and proliferation, stimulation, and
activation of the natural killer cells and the macrophages
can be activated by B-glucans. Lentinan from the Lentinula
species is one of the most typical B-glucan and has been
used for a long in the medical realm.

Lectins contained in medical mushrooms can bind
selectively with the membrane carbohydrates of different
types of cells, playing an important role in the regulation of
the immune system. They promote the process of adhesion
of cells, and some of them have been shown to activate the
lymphocytes, while others have strong anti-proliferative
properties. Lectins that have been extracted from the
mushrooms have been established as inhibiting the
proliferation of tumor cells, especially in breast cancer,
without inducing any toxicity. It has also been tested for use
in treating psoriasis, eye disorders, especially glaucoma and
diabetes.

The fatty acids of the mushrooms can support human anti-
inflammatory processes due to their high composition of
unsaturated fatty acids. The PUFAs are precursors of
eicosanoids which play a role as signaling molecules
necessary for cellular response regulation in the muscles,
nerve cells, the immune system, and the blood vessels.
They maintain an equilibrium between the anti-
inflammatory and inflammatory responses. Therefore,
having an adequate supply of fatty acids in the diet helps
prevent cardiovascular diseases. a-Linolenic acid (ALA)
has been an essential component for normal health and
basic nutrition; it is a precursor of long-chained PUFAs.

It also has potent anti-inflammatory activities.

Dried edible mushrooms contain high levels of vitamin C,
folic acid, thiamine, niacin, and relatively low amounts of
a-tocopherol, riboflavin, and B-carotene. Dietary deficiency
of folic acids is a common problem; therefore, these diets
can be supplemented with edible mushrooms. The
mushroom species are also excellent sources of tocopherols
and carotenoids. These compounds have powerful anti-
inflammatory and anticancer protection of the body. They
also inhibit cellular membranes from peroxidation. The
carotenoids are very vital for the normal functioning of the
eyes with an added role as powerful antioxidants.
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Astaxanthin
Astaxanthin pigment belongs to the xanthophylls family,
the oxygenated carotenoid derivatives from the plants by
lycopene synthesis. It is one of the major components
included in the feeds of crustaceans and salmonids. The
main role of the pigment is to provide a desirable reddish
color to the organisms reared, as most of them do not have
access to natural carotenoids.

Andrographis paniculata

Andrographis paniculata, commonly referred to as creat or
green chiretta plant has been used as a medicinal food for
many centuries now. The roots and leaves of the plants
have been used for various medicinal purposes in Asia and
Europe. It has been used for medicine because of its ‘cold
property’ to remove heat and expel toxins from the body. It
is being used to stimulate the immune system and manage
myocardial ischemia, respiratory tract infections, and
pharyngotonsillitis in modern medicine. It also contains
anti-inflammatory, anti-microbial and anti-hyperglycemic,
anti-sclerosis, antiplatelet, anticancer, choleretic, and anti-
hyperglycemic properties. Its leaves and stems contain
active phytochemicals such as flavonoids and diterpenoids.

The major constituent of the plant is andrographolide (a
labdane diterpenoid) and has been used as an herbal
medicine in Asia for a long time. It has beneficial effects
against virus infection, bacteria dysentery, fever, laryngitis,
herpes, and rheumatoid arthritis. The compound protects
the body against inflammation by binding to the adenosine
A2A receptor, inducing the nuclear factor, subsequently
inactivating GSK3f, which causes the upregulated
expression of heme oxygenase 1. The process regulates the
body against oxidative stress from diseases like diabetes,
neurodegenerative diseases, and osteoporosis.

A. paniculata mitigates the extension of inflammation of
the intestine in colitis induced by transfer of naive T cells. It
does this by affecting the early proliferation and
differentiation of the T cells. Additionally, it decreases
cytokine expression and splenic cell counts and CD4+ IFN-
v + T cells within 4-7 weeks of undergoing treatment. The
active compound of A. paniculata has been shown to
protect the body against infectious agents that destroy the
central nervous system. In the process of a CNS disease, the
immune responses that protect the body may turn against
the host leading to death and morbidity. The plant can
prevent the anti-nociceptive activity on hyperalgesia caused
by nitroglycerine administration by inhibiting the action of
interleukin 6 (IL-6) in the cerebrum and the expression of
TNF-o mRNA in the mesencephalon only.

Andrographolide can decrease the LPS-induced expression
of the cortical C-X-C and C-C subfamily chemokine in
vivo. It can also decrease inflammation of the astrocytes
and oxidative stress by mediating the out of the cell signal-
regulated kinase and Nrf2-p38-MAPK signaling pathways
in the primary astrocytes. Regulating the p38-MAPK
signaling pathway can protect the MCAO-induced brain
injury. It is also involved in suppressing the generation of
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free radicals, brain infarction, and the blood-brain barrier
disruption. It has also shown tremendous benefits in
Alzheimer’s  diseases;  patients  prescribed  with
andrographolide  recover spatial memory, learning
performance, and synaptic basal transmission. The
compound has also shown neuroprotection on the
regulation of the synaptic proteins, reduction of the
phosphorylated tau proteins, and the maturation of the
amyloid-beta aggregate in the aged degus.

Propolis

This is a resinous material well known and collected by the
bees from the plant exudates and the buds. It is mixed with
the wax, the pollen, and the bee enzymes. The bees use it in
smoothening the out internal walls, carver the carcasses of
the intruders in the hive to prevent them from decomposing,
and sealing the holes present in the honeycombs. Due to its
antimicrobial and antiseptic properties, it protects the
colonies of bees from infection. Since antiquity, propolis
has been used by different civilizations to manage colds,
ulcers, and wounds because of its local anesthetic and
antiseptic properties. It was used to embalm the death by
the Egyptians and recently in the Boer War to regenerate
the tissues and heal wounds. Its uses have also been applied
in contemporary medicine owing to its anti-inflammatory,
antioxidant, antitumor, and immune-modulatory activities.
Its chemical and biological compositions have been studied
to gain more insight into it.

Probiotics

Probiotics are living nonpathogenic microorganisms taken
to maintain microbial balance, especially in the
gastrointestinal tract. They are composed of Saccharomyces
boulardii yeast or lactic acid bacteria such as
Bifidobacterium and Lactobacillus species, usually through
diet supplements and foods. They exert their beneficial
effects via various mechanisms like lowering the pH of the
intestines, preventing and decreasing invasion by
pathogenic organisms, and modifying the hosts’ immune
response.

Quercetin

Quercetin is an aglycon flavonoid and is widely found in
various fruits, plants, medicinal plants including apples,
wild berries, brassica vegetables, tea, as well as in many
seeds, nuts, Ginkgo biloba and elderberry, etc*’-, It is an
auxin transport inhibitor and reported to exhibit useful
pharmacological properties such antioxidant, antiprotozoal,
anticancer, antiviral, anti-inflammatory, immunoprotective,
antidiabetic, etc.

4. Conclusion

The Plants, herbs, and ethnobotanicals have been used since
the early days of humankind and are still used throughout
the world for health promotion and treatment of disease.
Plants and natural sources form the basis of today’s modern
medicine and contribute largely to the commercial drug
preparations manufactured today. About 25% of drugs
prescribed worldwide are derived from plants. Still, herbs,
rather than drugs, are often used in health care. For some,
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herbal medicine is their preferred method of treatment. For
others, herbs are used as adjunct therapy to conventional
pharmaceuticals. However, in many developing societies,
traditional medicine of which herbal medicine is a core part
is the only system of health care available or affordable.
Regardless of the reason, those using herbal medicines
should be assured that the products they are buying are safe
and contain what they are supposed to, whether this is a
particular herb or a particular amount of a specific herbal
component. Consumers should also be given science-based
information on dosage, contraindications, and efficacy*>-52,

Since the dawn of human civilization, human beings have
found remedies within their habitat and have adopted
different therapeutic strategies depending upon climatic,
phytogeographic,  sociocultural, floral, and faunal
characteristics. Traditional systems thus contain beliefs and
practices in order to avoid, prevent, or avert ailments, which
constitute traditional preventive medicine®®*. The use of
medicinal herbs and herbal medicine is an age-old tradition
and the recent progress in modern therapeutics has
stimulated the use of natural product worldwide for diverse
ailments and diseases. The educated public and health care
professionals have enormous interests in the medicinal uses
of herbs, but there is a great deal of confusion about their
identification, effectiveness, therapeutic dosage, toxicity,
standardization, and regulation. According to WHO,
traditional medicine is popular in all regions of the world
and its use is rapidly expanding even in developed
countries.
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