
Are you looking for 
natural protection against 

viruses? We brought it to you!
Pick up the fight against viruses with our antiviral agent!

Humans have lived with viruses and bacteria for thousands of years. These microscopic 
creatures surround us, and even some beneficial strains of bacteria live in our bodies, while other 
- harmful - microorganisms get into the body causing diseases of varying severity.

Unlike bacteria, viruses can only survive in a living organism. They can be spread by 
droplet infection, air, body fluids and possibly by insects. In the case of easily spreading 
viruses, epidemics can develop.

Elderly, chronic patients, people with weak immune systems are the most exposed to
various infections and diseases caused by viruses.

Antibiotics are NOT effective against viruses.



How can we protect ourselves against viruses in a 
natural way?

As a first step, by strengthening our immune system. If we provide our bodies with 
the right antioxidants, vitamins and nutrients, our line of defense will be able to repel 
the attacks of these invading viruses.

reduce the risk of bacterial superinfection, and alleviate the course of the disease.

With the consumption of herbs and active ingredients of 
extracts, antiviral properties can limit the growth of viruses,



Virus OFF was developed 
in the spirit of building a 
natural defense against
viruses.

Artemisinin is an extract of Artemisia annua. It is a plant native to Asia that has long been 
used in traditional Chinese medicine for a variety of health problems. Dr. Tu isolated an 
ingredient from artemisia that has also been shown to be effective against parasites, 
viruses, and certain cancer cell lines. Dr. Tu received the Nobel-prize in Medicine in 2015
for the isolation of Artemisinin, which had proven to be effective in treating even malaria.

Virus OFF supports the immune system 
with a powerful combination of 
vitamins, antioxidants and herbs.
It promotes the production of immune 
bodies, neutralizes harmful substances 
and cell toxins.
In addition to its anti-inflammatory effect, it enhances 
immune protection and inhibits the growth of viruses and 
pathogenic bacteria.

Besides malaria, Artemisinin copes with toxoplasma and flaviviruses, among others. It has anti-
inflammatory and antioxidant properties. Its antiviral effect is manifested by inhibiting the
replication of the virus as well as increasing the production of interferons, which are responsible
for activating the immune system and the defense mechanism of the surrounding cells.

Artemisinin extract (90%)

Active ingredients:



Moringa oleifera is rich in vitamins and minerals. Its leaf meal-powder contains more
than 90 active ingredients and more than 46 antioxidants. It contains all the essential 
amino acids that are the building blocks of proteins.

In addition, Moringa supports the immune system and strengthens the human body
with two antibiotic-like molecules that inhibit the growth of harmful bacteria.

Vitamin C contributes to the normal structure of bones and cartilage, teeth, the health of the 
gums, skin, blood vessels, and the maintenance of the immune system and the body's defenses. 
As an antioxidant, it protects the body's cells from the damaging effects of free radicals, as 
well as inhibits cell aging. It also contributes to normal metabolism, collagen formation and 
iron absorption.

Vitamin C reduces the risk of tumorous and cardiovascular disease. It strengthens blood vessel walls,
enhances the protection of the skin and the mucous membranes against pus and other 
harmful organisms. Vitamin C appears to prevent and treat upper respiratory and systemic 
infections caused by a virus infection.

Moringa leaf meal-powder

Vitamin C



Virus OFF is recommended to:

people wishing to be protected against viruses
people infected by COVID-19
people with immune weakness
the elderly
chronic patients, chronic drug users
metabolic patients (diabetes, obesity, chronic renal failure)
people working in high-risk environments

 Anti-inflammatory
 Inhibiting viral replication
 Immune defense enhancer
 All-natural
 Made in the EU

Packaging: 30 Capsules

Dosage:
One capsule during breakfast with a glass of water

Virus OFF

NEW PACKAGING COMING SOON!



Some of the most important studies
regarding the ingredients of Virus OFF

Artemisinin Inhibits the replication of flaviviruses by promoting the type I interferon production

Artemisinins: their growing importance in medicine

Moringa oleifera: A Review of the Medical Evidence for its Nutritional, Therapeutic, and 
Prophylactic Properties

The Nutrient content of Moringa Oleifera Leaves

Biochemical and functional properties of Moringa oleifera leaves and their potential as a 
functional food

Vitamin C and Immune Function

Anticoccidial effects of artemisinin on the Eimeria tenella

Anti-inflammatory, Antioxidant and Antimicrobial Effects of Artemisinin Extracts from Artemisia annua

The Role of Interferon in Viral Infections

Review of the Safety and Efficacy of Moringa oleifera

Health benefits of Moringa oleifera

The Medicinal Qualities of Moringa Oleifera

A double blind randomized controlled trial on the use of Moringa oleifera for augmentation of 
the volume of breastmilk among non-nursing mothersof preterm infants

Non Drug Delivery System of Plant Extract for the Management of Diabetes: An Antidiabetic Study

Antiproliferation and induction of apoptosis by Moringa oleifera leaf extract on human cancer cells

Moringa Oleifera aqueous leaf extract down-regulates nuclear factor kappaB and increases 
cytotoxic effect on chemotheraphy in panacreatic cancer cells

In vivo radioprotective effect of Moringa oleifera leaves

We copied below the first pages of all the listed studies, we can provide the 
complete studies upon request



Contents lists available at ScienceDirect

Antiviral Research

journal homepage: www.elsevier.com/locate/antiviral

Research paper

Artemisinin inhibits the replication of flaviviruses by promoting the type I
interferon production

Xugang Wanga,b,c, Bohan Zhenga,b,c, Usama Ashrafa,b, Hao Zhanga,b,c, Chen Caoa,b,c, Qi Lia,b,c,
Zheng Chena,b,c, Muhammad Imrana,b,c, Huanchun Chena,b,c, Shengbo Caoa,b,c, Jing Yea,b,c,∗

a State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan, Hubei, 430070, PR China
b Laboratory of Animal Virology, College of Veterinary Medicine, Huazhong Agricultural University, Wuhan, Hubei, 430070, PR China
c The Cooperative Innovation Center for Sustainable Pig Production, Huazhong Agricultural University, Wuhan, Hubei, 430070, PR China

A R T I C L E I N F O

Keywords:
Artemisinin
Flavivirus
Antiviral
Therapy
Type I interferon

A B S T R A C T

Flaviviruses are considered to be major emerging human pathogens globally. Currently available anti-flavivirus
approaches are ineffective, thus there is a desperate need for broad-spectrum drugs that can be active against
existing and emerging flaviviruses. Artemisinin has been found to cause an antiviral effect against several
viruses; however, its antiviral effect against flaviviruses remains unexplored. Here the antiviral activity of ar-
temisinin against flaviviruses such as JEV, DENV, and ZIKV was evaluated by measuring the hallmark features of
virus replication both in vitro and in vivo. Mechanistically, the artemisinin-induced antiviral effect was associated
with enhanced host type I interferon response. The blocking of interferon signaling inhibited the artemisinin-
induced interferon-stimulated genes expression and rescued the artemisinin-suppressed virus replication. This
study demonstrated for the first time the antiviral activity of artemisinin against flaviviruses with a novel an-
tiviral mechanism. The therapeutic application of artemisinin may constitute a broad-spectrum approach to cure
infections caused by flaviviruses.

1. Introduction

The genus Flavivirus, belonging to the Flaviviridae family, comprises
many important pathogens that pose a serious threat to the human
population annually (Bradley et al., 2017; Carlo et al., 2014). Some
flaviviruses, such as Japanese encephalitis virus (JEV) and West Nile
virus (WNV), have the potential to infect the host central nervous
system (CNS), deemed as neurotropic viruses (Gould and Solomon,
2008; Gregorius et al., 2012). In addition, Zika virus (ZIKV) has re-
cently become a public health concern due to its association with mi-
crocephaly in infants and Guillain-Barré syndrome (GBS) in adults
(Capasso et al., 2019; Hirsch et al., 2018). Dengue virus (DENV), a
causative agent of dengue fever and dengue shock syndrome, also ex-
hibits a potential of being a neurotropic virus (Amorim et al., 2019;
Calderón-Peláez et al., 2019).

The pathogenesis of flaviviruses is complex and primarily classified
into three distinct phases that include initial infection, viremia, and
severe symptoms (Ye et al., 2013). Initial infection and viremia are
associated with the replication of viruses in dendritic cells and mac-
rophages (Diamond, 2003; Imran et al., 2019). Then, the host may
exhibit various clinical symptoms and even death (Chen et al., 2018).

Some flaviviruses such as JEV and WNV breach the blood-brain barrier,
and subsequently infect the CNS wherein they trigger the host in-
flammatory response (Maximova et al., 2018; Mustafá et al., 2019)
characterized by gliosis, rampant production of inflammatory cyto-
kines, and eventually neuronal cell damage (Ashraf et al., 2016; Zhang
et al., 2015). The interplay between flavivirus pathogenicity and the
host innate and adaptive immune responses governs the neuropatho-
genesis and resultant effect of the flavivirus infection (Ngono et al.,
2018; Olagnier et al., 2016).

Natural products serve as beneficial chemical scaffolds for the de-
velopment of effective therapeutics (Wohlfarth et al., 2009). Artemi-
sinin, for instance, is not only known to be active against malaria, but
also to other diseases, including cancer (Wong et al., 2017) and some
fungal (Denny et al., 2019), parasitic (Idowu et al., 2018), and viral
(Efferth et al., 2008) infections. Several studies provided strong evi-
dence for the antiviral activity of artemisinin and its synthetic analo-
gues against herpesviruses, hepatitis C virus, and human im-
munodeficiency virus, whereas the pieces of evidence are weaker for
papillomaviruses and polyomaviruses (Efferth, 2018; Sharma et al.,
2014). However, their mechanisms of antiviral activity are largely un-
known. Despite all these research progresses, the antiviral roles of
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Artemisinins: their growing
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Artemisinins are derived from extracts of sweet
wormwood (Artemisia annua) and are well established
for the treatment of malaria, including highly drug-
resistant strains. Their efficacy also extends to phylo-
genetically unrelated parasitic infections such as
schistosomiasis. More recently, they have also shown
potent and broad anticancer properties in cell lines and
animal models. In this review, we discuss recent
advances in defining the role of artemisinins in medi-
cine, with particular focus on their controversial mech-
anisms of action. This safe and cheap drug class that
saves lives at risk frommalaria can also have important
potential in oncology.

Introduction
The remarkable story of the discovery of artemisinin
(Figure 1a) and establishment of its antimalarial activity
by Chinese scientists represents one of the great discov-
eries in medicine in the latter half of the 20th century [1].
Through a collaborative effort, collectively referred to as
‘Project 523’, the Chinese prepared dihydroartemisinin
(DHA; Figure 1b), artemether (Figure 1c) and artesunate
(Figure 1d) in the 1970s. It is these derivatives [with
others, including artemisone (Figure 1e), arteether
(Figure 1f) and artelinic acid (Figure 1g), generically
known as ‘artemisinins’] that are now making a crucial
contribution to the management of malaria, one of our
most important infections. The magnitude of the malaria
problem is represented in the annual burden of 500million
cases. This fascinating class of drug, with structures so
different from the classical quinoline antimalarials, is
particularly valuable when used in combination with other
antimalarials [2,3].

Artemisinins have also been submitted to studies aimed
at exploring other uses for this drug class. Artemisinins are
active against other parasite species in vitro, including
protozoa that are phylogenetically unrelated to apicom-
plexan parasites such as the Plasmodium species that
cause malaria. Artemisinins also act against metazoan
parasites such as Schistosoma spp. Their anti-disease
properties include potent anticancer activity in in vitro
studies and in an in vivo model of colorectal cancer. Taken
together with case reports describing benefits in diverse
cancers, a recently published clinical trial of short-term use
in lung cancer, their established record of safety in children

and adults with malaria, and their permissive cost, there
are compelling reasons to study their contribution to man-
agement of tumours that require adjuvant and neo-adju-
vant therapies. This selective review focuses on rapidly
advancing areas of artemisinin science and usage and
illustrates why artemisinins have the potential to rival
acetylsalicylic acid in the breadth of their anti-disease
properties.

There is considerable debate regarding the mechanisms
of antimalarial action of artemisinins. An endoperoxide
bridge (Figure 1) lies at the heart of antiparasitic activity of
artemisinins, although the chemical nature of the inter-
action between artemisinins (particularly the essential
endoperoxide) and parasite target(s) is not well under-
stood. The role of ferrous species in the antimalarial
actions of artemisinins is also debated [4] because these
cations can catalyse in vitro reactions of some artemisinins,
including their decomposition in aqueous solutions.

One issue focuses further discussions: is there a single
important target for artemisinins in Plasmodium spp. or
are theremultiple targets? Fully synthetic trioxolanes that
contain an endoperoxide bridge but lack other features of
artemisinins have increased complexity of the debate on
mechanisms of action of artemisinins [5]. Many groups,
including our own, have reviewed recent developments
[6–9]. Clarifying mechanisms of action of artemisinins is
important for understanding both how structurally related
drugs, such as the fully synthetic trioxolanes, might work
and the basis for the development of resistance by para-
sites to this class of antimalarial. Clearly, a structural
appreciation of the putative targets should contribute to
the design of derivatives that are not crippled bymutations
in target, as exemplified by approaches used in the de-
velopment of new dihydrofolate reductase inhibitors
[10,11].

Rodent malarias are also useful models for under-
standing possible mechanisms of resistance to different
classes of antimalarials [12,13]. Genetic analyses per-
mitted by Plasmodium chabaudi infection in mice ident-
ified a locus linked to artemisinin resistance that
is stable after mosquito passage [14,15]. Linkages to
artemisinin resistance have been narrowed down to a
de-ubiquitination enzyme (among others) that might
function in the endoplasmic reticulum of parasites and
be involved in the stress response. Other groups have
established stable artemisinin-resistant strains, confirm-
ing that artemisinin resistance can develop through
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Abstract

Moringa oleifera, or the horseradish tree, is a pan-tropical species that is known by such regional names as benzolive, 
drumstick tree, kelor, marango, mlonge, mulangay, nébéday, saijhan, and sajna.  Over the past two decades, many 
reports have appeared in mainstream scientific journals describing its nutritional and medicinal properties.  Its utility 
as a non-food product has also been extensively described, but will not be discussed herein, (e.g. lumber, charcoal, 
fencing, water clarification, lubricating oil).  As with many reports of the nutritional or medicinal value of a natural 
product, there are an alarming number of purveyors of “healthful” food who are now promoting M. oleifera as a 
panacea.  While much of this recent enthusiasm indeed appears to be justified, it is critical to separate rigorous 
scientific evidence from anecdote.  Those who charge a premium for products containing Moringa spp. must be held 
to a high standard.  Those who promote the cultivation and use of Moringa spp. in regions where hope is in short 
supply must be provided with the best available evidence, so as not to raise false hopes and to encourage the most 
fruitful use of scarce research capital.  It is the purpose of this series of brief reviews to: (a) critically evaluate the 
published scientific evidence on M. oleifera, (b) highlight claims from the traditional and tribal medicinal lore and 
from non-peer reviewed sources that would benefit from further, rigorous scientific evaluation, and (c) suggest 
directions for future clinical research that could be carried out by local investigators in developing regions. 

 

This is the first of four planned papers on the nutritional, therapeutic, and prophylactic properties of Moringa oleifera.  In this 
introductory paper, the scientific evidence for health effects are summarized in tabular format, and the strength of evidence is 
discussed in very general terms.  A second paper will address a select few uses of Moringa in greater detail than they can be dealt 
with in the context of this paper.  A third paper will probe the phytochemical 
components of Moringa in more depth.  A fourth paper will lay out a number 
of suggested research projects that can be initiated at a very small scale and 
with very limited resources, in geographic regions which are suitable for 
Moringa cultivation and utilization.  In advance of this fourth paper in the 
series, the author solicits suggestions and will gladly acknowledge 
contributions that are incorporated into the final manuscript.  It is the intent 
and hope of the journal’s editors that such a network of small-scale, locally 
executed investigations might be successfully woven into a greater fabric which 
will have enhanced scientific power over similar small studies conducted and 
reported in isolation.  Such an approach will have the added benefit that 
statistically sound planning, peer review, and multi-center coordination brings 
to a scientific investigation. 
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author and the journal staff.  Both will attempt to answer questions and to 
direct readers to the experts in an open and public manner.
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Introduction and purpose

Despite considerable interest in the use of Moringa oleifera as a 
nutrient source, gaps and inconsistencies in the information on the 
nutrient content of this interesting plant remain. There are many 
reasons for this. The nutrient content of newly harvested plant 
material naturally varies with soil and climate as well as season 
and plant age. Differences in processing and storage procedures 
add more variation; and the use of different analytical techniques 

-
ation has been created over time due to errors created as nutrient 
content values are incorrectly copied from source to source (30). 

The purpose of this review is to summarize the more recent scien-
Moringa oleif-

era leaves and dried Moringa oleifera leaf powder.

Methods

Literature Search: A search of the literature on the nutrient content 
of Moringa oleifera leaves was performed using PubMed as well as 
internet searches, with an emphasis on locating original sources of 
information reported in the last 20 years. Papers in professional 
publications where the methods were described, and analyses from 
university and commercial labs specializing in nutrient analysis 
were included. One unpublished analysis of a sample of moringa 
leaf powder by a professional laboratory in 2011 was also included. 

Types of leaves and processing procedures included: This summary 

leaves, values for sun, shade, and oven dried were utilized; but 

were omitted as these procedures are less commonly available. 
Several authors provided data for different cultivars or harvests. 
Some of these authors provided data for each sample, and others 
averaged the samples together. When the data for individual 
samples were provided, the individual samples were averaged and 
used as one value. 

Table construction: The nutrient data was compiled into tables pro-
viding the nutrient content of 100 grams of fresh leaves or dried 
leaf powder. A number of papers provided data based on the dry 

-
ues were converted to 100 grams of leaf or leaf powder using the 
moisture values provided in the paper. If the data were provided 
on a dry matter basis only and the percent moisture for that sam-
ple was not provided, conversion to a the amount in fresh leaves or 
leaf powder was done using the average moisture content of fresh 

of the nutrient values provided was calculated. If only two values 
were available, both were included as a range. If only one value was 

to those published in three current reference sources: The United 
States Department of Agriculture National Nutrient Database3, 

-
tion19

Composition Table46.

Contribution to Nutrient Needs: The table values were used to esti-
mate the percent of the nutrient needs of a 1–3 year-old child which 
would be provided by a typical serving—1 tablespoon of dried leaf 
powder or 1 cup of raw fresh leaves. When no original source data 

Composition Table values were used.

Results
Fresh Leaves

There is considerable variability in the nutrient values reported, 

values are provided on a 100 gram basis, but for practical purposes 
it is important to note that this is substantially more than one per-
son would consume as a single serving.

Dried Leaves

As is the case for fresh leaves, the reported nutrient content of dried 
leaves varies considerably (Table 2). Dried leaves are not included 
in the United States Department of Agriculture National Nutrient 
Database3,The Indian Council of Medical Research Nutritive Value 

18

46. Nutrient values are provided on 
a 100 gram basis, but for practical purposes 5 grams (15 mL or 1 
tablespoon) is a reasonable serving size.

Contribution to Nutrient Needs

Table 3 provides a comparison of the nutrient content of one table-
spoon (5 grams) of dried moringa leaf powder and 1 cup (20 grams) 
of fresh leaves to the nutrient needs of 1–3 year old children. Both 
dried and fresh leaves appear to contain a substantial amount of 
the magnesium, iron, folate, and vitamins B-6, A, C, and E young 
children need. They are also a moderately good source of calcium, 

appears to be a better source of a number of vitamins, especially 
vitamin C. However, vitamin levels will likely drop if the leaves are 
cooked. It is important to note that for many of these nutrients the 
data is limited or highly variable. 

Table 4 provides a comparison of the nutrient content of one 
tablespoon (5 grams) of dried moringa leaf powder and 1 cup (20 
grams) of fresh leaves to the nutrient needs of pregnant and lactat-
ing women. Both fresh and dried leaves provide substantial sources 

The Nutrient Content of Moringa oleifera Leaves
Kathryn A. Witt PhD, RD, LDN

Messiah College Department of Nutrition and Dietetics
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BACKGROUND: Moringa is a tree of a not well-understood plant since it has not been fully studied all over the 
world. Therefore, the aim of the present study is to evaluate the chemical as well as functional properties of 
the Egyptian Moringa oleifera leaves. Such leaves can be used as a functional food ingredient in the food and 
pharmaceutical applications. RESULTS: The proximate analysis showed that moringa leaves are rich in: fiber, 
protein, carbohydrate and energy contents (11.23±0.16, 9.38±0.23, 56.33±0.27 g.100g-1 and 332.68±0.06 KCal, 
respectively). Moringa is a good source for essential amino acids especially Lysine (69.13±0.13mg.100g-1), 
essential minerals such as Na (289.34±0.35), K (33.63±0.24), Mg (25.64±0.25) Ca (486.23±0.11), P (105.23±0.32) 
and Fe (9.45±0.16) mg.100g -1 respectively and vitamins (A=13.48±0.51, B1=0.05±0.28, B2= 0.8±0.25, B3= 
220±0.42, C= 245.13±0.46 and E= 16.80±0.24 mg.100g respectively).  It is appeared using HPLC that methanol 
70% is the most suitable solvent for extraction of phenolic compounds from moringa leaves (. Scavenging 
activity results confirmed that Moringa leaves extract might be a potent source of natural antioxidants with a 
high human health benefits. Antimicrobial activity results indicate that Moringa leaves extracts may be used 
as an antimicrobial agent with reasonable safety margins to inhibit bacterial growth in pharmaceutical and 
food applications. CONCLUSION: Moringa is considered as a nutrient-rich plant especially in its leaves. Such 
leaves might be used to combat malnutrition, especially among infants and nursing mothers. 
 
Keywords: Moringa oleifera, biochemical analyses, phenolic content, antioxidant, antimicrobial Pathogens. 

 
 
INTRODUCTION 
 
Moringa oleifera is a perennial tree, still considered as 
among underutilized plant and falls under Moringa ceae 
family. The plant is also known as Drumstick, Sahjan or 
Sohanjana in India. All plant parts are having remarkable 
range of some functional and nutraceutical properties 
(Singh et al, 2012) make this plant diverse biomaterials for 
food and allied uses. The leaves, flowers and fruits  of  this  
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plant are used in the preparation of several delicacies in 
Indian subcontinent. Associated with high nutritional value 
of its edible portions pave a way in making this plant more 
popular as an important food source in order to combat 
protein energy malnutrition problem prevailed in most of 
the under developed and developing countries of the world. 
Presence of various types of antioxidant compounds make 
this plant leaves a valuable source of natural antioxidants 
(Anwar et al, 2007) and a good source of nutraceuticals 
and functional components as well (Makkar and Becker, 
1996).   There   are   considerable   variations   among  the  
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Abstract: Vitamin C is an essential micronutrient for humans, with pleiotropic functions related to
its ability to donate electrons. It is a potent antioxidant and a cofactor for a family of biosynthetic
and gene regulatory enzymes. Vitamin C contributes to immune defense by supporting various
cellular functions of both the innate and adaptive immune system. Vitamin C supports epithelial
barrier function against pathogens and promotes the oxidant scavenging activity of the skin, thereby
potentially protecting against environmental oxidative stress. Vitamin C accumulates in phagocytic
cells, such as neutrophils, and can enhance chemotaxis, phagocytosis, generation of reactive oxygen
species, and ultimately microbial killing. It is also needed for apoptosis and clearance of the spent
neutrophils from sites of infection by macrophages, thereby decreasing necrosis/NETosis and
potential tissue damage. The role of vitamin C in lymphocytes is less clear, but it has been shown to
enhance differentiation and proliferation of B- and T-cells, likely due to its gene regulating effects.
Vitamin C deficiency results in impaired immunity and higher susceptibility to infections. In turn,
infections significantly impact on vitamin C levels due to enhanced inflammation and metabolic
requirements. Furthermore, supplementation with vitamin C appears to be able to both prevent and
treat respiratory and systemic infections. Prophylactic prevention of infection requires dietary vitamin
C intakes that provide at least adequate, if not saturating plasma levels (i.e., 100–200 mg/day), which
optimize cell and tissue levels. In contrast, treatment of established infections requires significantly
higher (gram) doses of the vitamin to compensate for the increased inflammatory response and
metabolic demand.

Keywords: ascorbate; ascorbic acid; immunity; immune system; neutrophil function; microbial
killing; lymphocytes; infection; vitamin C

1. Introduction

The immune system is a multifaceted and sophisticated network of specialized organs, tissues,
cells, proteins, and chemicals, which has evolved in order to protect the host from a range of pathogens,
such as bacteria, viruses, fungi, and parasites, as well as cancer cells [1]. It can be divided into epithelial
barriers, and cellular and humoral constituents of either innate (non-specific) and acquired (specific)
immunity [1]. These constituents interact in multiple and highly complex ways. More than half
a century of research has shown vitamin C to be a crucial player in various aspects of the immune
system, particularly immune cell function [2,3].

Vitamin C is an essential nutrient which cannot be synthesized by humans due to loss of a key
enzyme in the biosynthetic pathway [4,5]. Severe vitamin C deficiency results in the potentially fatal
disease scurvy [6]. Scurvy is characterized by weakening of collagenous structures, resulting in poor
wound healing, and impaired immunity. Individuals with scurvy are highly susceptible to potentially
fatal infections such as pneumonia [7]. In turn, infections can significantly impact on vitamin C levels
due to enhanced inflammation and metabolic requirements. Early on, it was noted that scurvy often
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Fig. 1. The structure of artemisinin.

Anti-inflammatory, Antioxidant and Antimicrobial Effects of 
Artemisinin Extracts from Artemisia annua L.

Wan-Su Kim1, Woo Jin Choi2, Sunwoo Lee3, Woo Joong Kim2, Dong Chae Lee2,5, Uy Dong Sohn4, 
Hyoung-Shik Shin1, and Wonyong Kim2

1Department of Periodontology, College of Dentistry, Wonkwang University, Iksan 570-749, 2Department of Microbiology, College of Medicine, 
Chung-Ang University, Seoul 156-756, 3Department of Pharmacology, College of Pharmacy, Chung-Ang University, Seoul 156-756, 4Asia 
Pacific International School, Seoul 139-852, 5DOSIS M&M, Seoul 143-891, Korea

  The anti-inflammatory, antioxidant, and antimicrobial properties of artemisinin derived from water, 
methanol, ethanol, or acetone extracts of Artemisia annua L. were evaluated. All 4 artemisinin- 
containing extracts had anti-inflammatory effects. Of these, the acetone extract had the greatest 
inhibitory effect on lipopolysaccharide-induced nitric oxide (NO), prostaglandin E2 (PGE2), and pro- 
inflammatory cytokine (IL-1 , IL-6, and IL-10) production. Antioxidant activity evaluations revealed 
that the ethanol extract had the highest free radical scavenging activity, (91.0±3.2%), similar to - 
tocopherol (99.9%). The extracts had antimicrobial activity against the periodontopathic micro-
organisms Aggregatibacter actinomycetemcomitans, Fusobacterium nucleatum subsp. animalis, Fuso-
bacterium nucleatum subsp. polymorphum, and Prevotella intermedia. This study shows that Artemisia 
annua L. extracts contain anti-inflammatory, antioxidant, and antimicrobial substances and should 
be considered for use in pharmaceutical products for the treatment of dental diseases.

Key Words: Anti-inflammatory effect, Anti-microbial activity, Antioxidant activity, Artemisinin

INTRODUCTION

  There has been an increase is the reevaluation of tradi-
tional medicinal plants worldwide, with extensive research 
on various plant species and their therapeutic properties 
being carried out. Traditional medicinal plant remedies 
have been highlighted as alternative medicines that are 
less likely to cause adverse side effects, unlike synthetically 
generated chemical substances [1]. Artemisia annua L. 
(Asteraceae) is an annual herb native to Asia, and has been 
used for many centuries in traditional Asian medicine for 
the treatment and prevention of fever and chills [2]. A vari-
ety of compounds have been extracted from Artemisia an-
nua L. such as sesquiterpenoids, flavonoids, coumarins, lip-
ids, phenolics, purines, steroids, triterpenoids, aliphatics, 
and artemisinin [3].
  The main component in Artemisia annua L., artemisinin, 
has the formula C15H22O15 and contains a peroxide bridge 
(C-O-O-C) (Fig. 1). Artemisinin has been widely used for 

the treatment of malaria for the past two decades [4]. 
Additionally, artemisinin is known to have antibacterial, 
antifungal, antileishmanial, antioxidant, antitumor, and 
anti-inflammatory activity [5-7].
  During inflammation, macrophages are key immune cells 
that regulate inflammatory responses. Inflammatory respo-
nses to pathogenic microbes rely on innate and adaptive im-
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Review of the Safety and Efficacy of Moringa
oleifera

Sidney J. Stohs* and Michael J. Hartman
AdvoCare International, Plano, TX 75074, USA

Moringa oleifera leaves, seeds, bark, roots, sap, and flowers are widely used in traditional medicine, and the
leaves and immature seed pods are used as food products in human nutrition. Leaf extracts exhibit the greatest
antioxidant activity, and various safety studies in animals involving aqueous leaf extracts indicate a high degree of
safety. No adverse effects were reported in association with human studies. Five human studies using powdered
whole leaf preparations of M. oleifera have been published, which have demonstrated anti-hyperglycemic
(antidiabetic) and anti-dyslipidemic activities. These activities have been confirmed using extracts as well as
leaf powders in animal studies. A rapidly growing number of published studies have shown that aqueous,
hydroalcohol, or alcohol extracts of M. oleifera leaves possess a wide range of additional biological activities
including antioxidant, tissue protective (liver, kidneys, heart, testes, and lungs), analgesic, antiulcer, antihyper-
tensive, radioprotective, and immunomodulatory actions. A wide variety of polyphenols and phenolic acids as
well as flavonoids, glucosinolates, and possibly alkaloids is believed to be responsible for the observed effects.
Standardization of products is an issue. However, the results of published studies to date involving M. oleifera
are very promising. Additional human studies using standardized extracts are highly desirable. © 2015 The
Authors Phytotherapy Research Published by John Wiley & Sons Ltd.

Keywords: Moringa oleifera; leaf extract; anti-hyperglycemic; anti-dyslipidemic; antioxidant; chemoprotectant.

INTRODUCTION

Moringa oleifera Lam. is a tree that grows widely in
many tropical and subtropical countries. It is grown
commercially in India, Africa, South and Central
America, Mexico, Hawaii, and throughout Asia and
Southeast Asia. It is known as the drumstick tree based
on the appearance of its immature seed pods, the horse-
radish tree based on the taste of ground root prepara-
tions, and the ben oil tree from seed-derived oils. In
some areas, immature seed pods are eaten, while the
leaves are widely used as a basic food because of their
high nutrition content (Thurber and Fahey, 2009;
Mbikay, 2012; Razis et al., 2014). No human clinical
trials have been conducted looking at the efficacy of
M.oleifera for treating undernutrition.
Seeds, leaves, oil, sap, bark, roots, and flowers are

widely used in traditional medicine.Moringa leaves have
been characterized to contain a desirable nutritional
balance, containing vitamins, minerals, amino acids, and
fatty acids (Moyo et al., 2011; Teixeira et al., 2014; Razis
et al., 2014). Additionally, the leaves are reported to
contain various types of antioxidant compounds such as
ascorbic acid, flavonoids, phenolics, and carotenoids
(Alhakmani et al., 2013; Vongsak et al., 2014). According
to several commentaries (Anwar et al., 2007; Mbikay,
2012; Razis et al., 2014), various preparations of M.
oleifera are used for their antiinflammatory, antihyperten-
sive, diuretic, antimicrobial, antioxidant, antidiabetic,

antihyperlipidemic, antineoplastic, antipyretic, antiulcer,
cardioprotectant, and hepatoprotectant activities. The
therapeutic potential of M.oleifera leaves in treating
hyperglycemia and dyslipidemia was reviewed by
Mbikay (2012). Razis et al. (2014) summarized po-
tential health benefits of M.oleifera, focusing on
their nutritional content as well as antioxidant and
antimicrobial characteristics.

SAFETY STUDIES

No adverse effects were reported in any of the hu-
man studies that have been conducted to date, and
these studies will be described in more detail later
in the text. Furthermore, various preparations have
been and continued to be used around the world as
foods and as medicinals without the report of ill
effects. Several animal studies have specifically
assessed the potential toxicity of various preparations
on M.oleifera.

The safety of an aqueous leaf extract given orally to
rats at doses of 400, 800, 1600, and 2000mg/kg body
weight was examined (Adedapo et al., 2009). The
treatment was either an acute single dose or given
daily for 21days except the highest dose. Various pa-
rameters were assessed including blood cell counts
and serum enzyme levels. The authors concluded that
consumption of M.oleifera leaves at doses of up to
2000mg/kg were safe. A dose-dependent decrease in
body weights of the rats occurred over the 21days of
the study.

* Correspondence to: Sidney J. Stohs, 7068 Maumee Valley Court, Frisco,
TX 75034, USA.
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Introduction

Moringa (Moringa oleifera Lam). is a type of local 
medicinal Indian herb which has turn out to be familiar 
in the tropical and subtropical countries. The other 
terms used for Moringa are Horseradish tree, Mulangay, 
Mlonge, Benzolive, Drumstick tree, Sajna, Kelor, Saijihan 
and Marango. Moringa oleifera
division to become from Kingdom: Plantae, Division: 
Magnoliphyta, Class: Magnoliopsida, Order: Brassicales, 
Family: Moringaceae, Genus: Moringa, Species: M. 
oleifera (Fahey, 2005). 

Moringa oleifera is one of the vegetables of the 
Brassica order and belongs to the family Moringaceae. 
The Moringaceae is a single genus family with 13 known 
species (Khawaja et al., 2010). Moringa oleifera is a 
small native tree of the sub-Himalayan regions of North 
West India, which is now indigenous to many regions in 

Islands and South America. Traditionally, besides being 
a daily used vegetable among people of these regions, 
the Moringa is also widely known and used for its health 

. Among commoners, it has earned its name as 
‘the miracle tree’ due to its amazing healing abilities 
for various ailments and even some chronic diseases. 
Several investigations were carried out to isolate bioactive 
compounds from various parts of the plant due to its 
various applications (Guevara et al., 1999). Therefore, 
herbal plants in medicine or known as phytomedicine 
are still trustworthy and widely applied as one of the 

cost (Abalaka et al., 2009).
1Food Safety Research Centre (FOSREC), Faculty of Food Science and Technology, 2Laboratory of UPM-MAKNA Cancer Research, 
Institute of Bioscience, Universiti Putra Malaysia, Selangor, Malaysia *For correspondence: madfaizal@upm. edu. my

Abstract

 
research. Moringa oleifera is a multi-purpose herbal plant used as human food and an alternative for medicinal 
purposes worldwide. 

. Moringa oleifera contains essential amino acids, carotenoids in leaves, and 

or constituent in food preparation. Some nutritional evaluation has been carried out in leaves and stems. An 
important factor that accounts for the medicinal uses of Moringa oleifera

. 
for nutrition with other useful values. .  
Keywords: Moringa oleifera

MINI-REVIEW

Moringa oleifera 

Ahmad Faizal Abdull Razis1,2*, Muhammad Din Ibrahim2, Saie Brindha Kntayya2

For centuries and in many cultures around the world, 
the medicinal usage of the Moringa has been used to 

asthma, blackheads, blood impurities, bronchitis, catarrh, 
chest congestion, cholera and many other illnesses 
(Khawaja et al., 2010; Hamza, 2010; Singh et al., 2012). 
Moringa oleifera

anti-pyretic, anti-ulcer, anti-epileptic, diuretic, cholesterol 
lowering, renal, anti-diabetic, (Paliwal et al., 2011; Sharma 
et al., 2012) and hepatoprotective activities (Lai et al., 
2010; Huang et al., 2012). It has also long been labelled 
for its great cosmetic value in which in recent years, the 
Moringa has commonly been found to be used in various 
health care products including body and hair moisturisers 
and conditioners. It was also discovered that Moringa oil 
was used in skin ointments ever since the Egyptian times. 
The Moringa was claimed to be ‘the most nutrient-rich 
plant yet discovered’ by Khawaja et al. (2010). 

Nutritional Composition

The Moringa’s incredible medicinal usage which is 
claimed by many cultures and communities based on 

by science. Through research, the Moringa was found to 
contain many essential nutrients, for instance, vitamins, 

(Fahey, 2005; Hsu et al., 2006; Kasolo et al., 2010). 
Nutrition content of a plant plays an essential function 

in medicinal, nutritional, and therapeutic properties (Al-
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The Medicinal Qualities of Moringa Oleifera
� Bobbie Posmontier, PhD, CNM

Moringa oleifera is an ancient tree that is historically known to possess numerous medicinal qualities. The purpose
of this article is to familiarize nurses with the use of Moringa oleifera in traditional medicine, present the findings of
evidence-based studies, and provide implications for clinical practice and further research. KEY WORDS:

complementary and alternative medicine, CAM, Moringa oleifera, traditional medicine
Holist Nurs Pract 2011;25(2):80–87

Moringa oleifera is a fast-growing tree indigenous
to India, Pakistan, Bangladesh, and Afghanistan,
known for its medicinal qualities for thousands of
years.1 It was first mentioned as “Shigon” in the
Shushruta Sanhita, an ayurvedic medical text written
in the first century AD.2 Moringa oleifera was also
used as a medicinal agent by the Romans, Greeks, and
Egyptians.3 In addition, it has been widely used in the
Unani and Siddha medicine systems.4 Now cultivated
in many parts of the world, including the Philippines,
the Sudan, the continent of Africa, tropical Asia, Latin
America, the Caribbean, Polynesia, West Indies, Saudi
Arabia, Madagascar, Sri Lanka and Florida, Moringa
oleifera is commonly used as a traditional medicine in
the treatment of a variety of illnesses. The National
Center for Complementary and Alternative Medicine
reported in 2007 that approximately 38% or 4 in 10
adults in the United States have used natural plant
products such as Moringa oleifera for medicinal
purposes in the past year.5 In addition, the World
Health Organization indicates that 80% of some
African and Asian countries utilize herbal medicines
for primary health care.6 The purpose of this article is
to familiarize nurses with its medicinal uses,
summarize evidence-based studies on its risks and
benefits, and suggest areas for further research.
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ABOUT MORINGA OLEIFERA

Moringa oleifera, 1 of 13 species of the Moringaceae
family, is a fast-growing, perennial, softwood tree that
reaches a height of 10 to 50 ft.1 It commonly grows
in humid tropical or hot arid climates in hedges, sandy
riverbeds, and near streams. Drought has little effect
on its growth. Moringa oleifera is known by many
names, including drumstick tree, horseradish tree,
Moringa pterygosperma, benzolive, kelor, marango,
mlonge, moonga, mulangay, nébéday (“never die”),
saijhan, sajna, ben oil, Shigon, Mothers Best Friend,
and Shagara al Rauwaq.1,3 All parts of Moringa
oleifera are edible, including the leaves, flowers, fruit,
bark, gum, seed, seed oil, and root.7 The mature fruit
is a pod, approximately 1 ft in length, and contains
10 to 15 seeds.3 The leaves can be eaten raw, cooked,
or stored as a powder without loss of nutritional
value. In addition to its medicinal uses, which will
be reviewed later, Moringa oleifera has been used for
correction of soil deficiencies, fertilizer, and as food
for domesticated animals. Other uses include cleaning
agents, biofuel, blue dye, living fence, honey and sugar
clarifier, pesticide, pulp for making paper, rope, tannin
for tanning hides, and water purification.3 The essential
oil (ben oil) from Moringa oleifera has also been used
for its ability to resist rancidness, salad oil, machine
lubricant, perfume, and hair-product ingredient.

NUTRIENT ANALYSIS

Moringa oleifera contains high levels of β-carotene,
protein, vitamin C, calcium, iron, potassium, all
essential amino acids, and antioxidants (ascorbic acid,
flavenoids, phenolics, caratenoids, etc) (Table 1).8 In
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Novel Drug Delivery System of Plant Extract
for the Management of Diabetes:

An Antidiabetic Study

M. A. Momoh1, S. A. Chime2, & F. C. Kenechukwu1

1Department of Pharmaceutics, Drug Delivery Research Unit, University of Nigeria,
Nsukka Nigeria, 2Department of Pharmaceutical Technology and Industrial Pharmacy,

University of Nigeria, Nsukka, Nigeria

ABSTRACT.Context: Moringa oleifera leaves have been reported to have antidiabetic,
antitumor, hypotensive, anti-in�ammatory, and diuretic properties as well as antibiotic,
antitryponosomal, hypotensive, and anti-in�ammatory activities. They are outstanding
source of vitamins A, B, C, and also rich in calcium and protein.Objectives: The aim of
the study was to formulate Moringa oleifera powdered leaf tablets and to study the in
vitro and in vivo properties of the herbal drug from the tablets. Material and methods:
TheMoringa oleifera powdered leaf was formulated into tablets by direct compression.
The in vitro properties of the tablets were evaluated in terms of uniformity of weight,
hardness, disintegration time, friability and dissolution rate. Also, the in vivo antidia-
betic properties ofMoringa oleifera tablets were studied using Wistar rats. Results and
discussion: The results of the tablets’ weight uniformity gave percentage deviation that
was below 5%. Tablet disintegration time ranged from 11.50 ± 0.11 to 14.90 ± 0.27 min.
The tablets exhibited friability results lower than 2% and exhibited about 82% to 83%
release of the extract at 15 min. In vivo antidiabetic studies showed that at 8 hr, about
54.4% and 40% of glucose reduction occurred in groups that receivedMoringa oleifera
tablets and glibenclamide (Daonil R©) respectively, while the negative control groups
showed increased blood glucose level with time.Conclusions: This study has shown that
Moringa oleifera leaves formulated into tablets possess good physicochemical and an-
tidiabetic properties in addition to being a supplement.

KEYWORDS. anemia, antidiabetic properties, direct compression,Moringa oleifera,
tablets

INTRODUCTION

Moringa oleifera Linn. (Moringaceae) is native to the Indian subcontinent and nat-
uralized in tropical and subtropical areas around the world and has been an ingredi-
ent of Indian diet for centuries (Alam, Singh, & Singh, 2011). This rapidly growing

Address correspondence to: S. A. Chime, Department of Pharmaceutical Teechnology and Industrial Phar-
macy, University of Nigeria, Nsukka, Enugu, Nsukka 410001, Nigeria (E-mail: salome.chime@unn.edu.ng).
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Antiproliferation and induction of apoptosis by Moringa oleifera leaf extract
on human cancer cells
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a b s t r a c t

Medicinal plants provide an inexhaustible source of anticancer drugs in terms of both variety and mech-
anism of action. Induction of apoptosis is the key success of plant products as anticancer agents. The pres-
ent study was designed to determine the antiproliferative and apoptotic events of Moringa oleifera leaf
extract (MLE) using human tumor (KB) cell line as a model system. KB cells were cultured in the presence
of leaf extracts at various concentrations for 48 h and the percentage of cell viability was evaluated by
MTT assay. MLE showed a dose-dependent inhibition of cell proliferation of KB cells. The antiproliferative
effect of MLE was also associated with induction of apoptosis as well as morphological changes and DNA
fragmentation. The morphology of apoptotic nuclei was quantified using DAPI and propidium iodide
staining. The degree of DNA fragmentation was analyzed using agarose gel electrophoresis. In addition,
MLE at various concentrations was found to induce ROS production suggesting modulation of redox-
sensitive mechanism. Eventually, HPTLC analysis indicated the presence of phenolics such as quercetin
and kaempferol. Thus, these findings suggest that the leaf extracts fromM. oleifera had strong antiprolif-
eration and potent induction of apoptosis. Thus, it indicates thatM. oleifera leaf extracts has potential for
cancer chemoprevention and can be claimed as a therapeutic target for cancer.

� 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Apoptosis, the process of programmed cell death, is now recog-
nized as a vital process in the regulation of tissue development and
homeostasis, which is highly conserved throughout evolution
(Ghobrial et al., 2005). Homeostasis between cell death and cell
proliferation is required to maintain normal state. Disruption of
this cellular balance or dysregulation of controlling mechanisms
can lead to human disease including cancer. Hence clinically many
diseases are the ultimate result of either deficient apoptosis or
excessive apoptosis (Thompson, 1995).Therefore apoptosis is nec-
essary for normal developmental processes, maintenance of
homeostasis, and elimination of damaged cells. During the past
two decades, the molecular mechanism of apoptosis has been
extensively studied and has gained recognition as an ideal way
to eliminate precancerous and cancer cells. Many studies have re-
ported associations between apoptosis and cancer, in as much as
the apoptosis-inducing agents potent in the treatment of various
cancer cells which are being appreciated as weapons for the man-
agement of cancer (Schmitt, 2003).

Cancer is the largest single cause of death in both men and wo-
men. Recently, resistance to anticancer drugs has been observed.
Therefore, research and development of more effective and less
toxic drugs by the pharmaceutical industry has become necessary.
Chemical as well as biological agents that induce apoptosis have
been reported to be promising interventions in the management
of malignant cancer. Many substances derived from dietary or
medicinal plants are known to be effective and versatile chemo
preventive and antitumor agents in a number of experimental
models of carcinogenesis. There is an increasing evidence for an
association between a high consumption of fruits and vegetables
and reduced risk of cancer (La Vecchia et al., 1997; Morse et al.,
2000). Antiproliferative screening of models in vitro provide impor-
tant preliminary data to help select plant extracts with potential
antineoplastic properties for future study.

Moringa oleifera Lam. (Family: Moringaceae) is the most widely
cultivated species in tropics and subtropics of Asia and Africa. Also
known by the names as drumstick tree, horse radish tree and kelor
treewas utilized by the ancient Roman, Greeks and Egyptians. There
aremany distinct specieswith distinctmorphological types. OnlyM.
oleifera is cultivated widely in tropics. India has the prime position
in the cultivation and production of M. oleifera (Ramachandran
et al., 1980).Traditionally, almost all parts of this plant have been

0278-6915/$ - see front matter � 2011 Elsevier Ltd. All rights reserved.
doi:10.1016/j.fct.2011.03.006
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Moringa Oleifera aqueous leaf extract
down-regulates nuclear factor-kappaB and
increases cytotoxic effect of chemotherapy
in pancreatic cancer cells
Liron Berkovich, Gideon Earon, Ilan Ron, Adam Rimmon, Akiva Vexler and Shahar Lev-Ari*

Abstract

Background: Fewer than 6% patients with adenocarcinoma of the pancreas live up to five years after diagnosis.
Chemotherapy is currently the standard treatment, however, these tumors often develop drug resistance over time.
Agents for increasing the cytotoxic effects of chemotherapy or reducing the cancer cells’ chemo-resistance to the drugs
are required to improve treatment outcome. Nuclear factor kappa B (NF-kB), a pro-inflammatory transcription factor,
reportedly plays a significant role in the resistance of pancreatic cancer cells to apoptosis-based chemotherapy. This
study investigated the effect of aqueous Moringa Oleifera leaf extract on cultured human pancreatic cancer cells - Panc-1,
p34, and COLO 357, and whether it can potentiates the effect of cisplatin chemotherapy on these cells.

Methods: The effect of Moringa Oleifera leaf extract alone and in combination with cisplatin on the survival of cultured
human pancreatic cancer cells was evaluated by XTT-based colorimetric assay. The distribution of Panc-1 cells in the cell
cycle following treatment with Moringa leaf extract was evaluated by flow cytometry, and evaluations of protein levels
were via immunoblotting. Data of cell survival following combined treatments were analyzed with Calcusyn software.

Results: Moringa Oleifera leaf extract inhibited the growth of all pancreatic cell lines tested. This effect was significant in
all cells following exposure to ≥0.75 mg/ml of the extract. Exposure of Panc-1 cells to Moringa leaf extract induced an
elevation in the sub-G1 cell population of the cell-cycle, and reduced the expression of p65, p-IkBα and IkBα proteins in
crude cell extracts. Lastly, Moringa Oleifera leaf extract synergistically enhanced the cytotoxic effect of cisplatin on Panc-1
cells.

Conclusion: Moringa Oleifera leaf extract inhibits the growth of pancreatic cancer cells, the cells NF-κB signaling
pathway, and increases the efficacy of chemotherapy in human pancreatic cancer cells.

Keywords: Moringa Oleifera, Pancreatic cancer, NF-kB, cisplatin

Background
Natural products from plants provide an important source
of new drugs and potential pharmaceutical "lead" com-
pounds. Natural products or natural product-derived drugs
include 28% of all new chemical entities launched between
1981 and 2002, and 24% of them are semi-synthetic natural
product analogues or synthetic compounds based on nat-
ural product pharmacophores [1]. Furthermore, many
anti-tumor agents in current clinical use are of natural

origin, among them taxanes (docetaxel, paclitaxel), Vinca
alkaloids (vindesine, vinblastine, vincristine), anthracyclines
(idarubicin, daunorubicin, epirubicin), and others. Thus,
there is a promising future for the use of natural products
derived from plants as anti-tumor agents.
Adenocarcinoma of the pancreas, the most common

form of pancreatic cancer, is the fourth commonest
cause of cancer-related mortality worldwide [2]. This
cancer is often diagnosed at advanced stages and has a
poor prognosis, with fewer than 6% of those patients liv-
ing as long as five years after diagnosis [2]. The basis of
current pancreatic cancer therapy is targeting DNA
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