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Broad-Spectrum Biocidal Botanical Medicines —

A Safe and Effective Treatment Strategy Addressing
Bacterial, Viral, Fungal, and Parasitic Infection.

In 300 B.C. The Inner Classic of the Yellow Emperor, considered to be the bible of Chinese medicine,

describes how external pathogenic factors, what we know as bacteria and viruses manifest, and the
subsequent progression of the disease process. For several thousand years, Chinese medicine has
documented the effectiveness of botanical therapies and maintains the most highly developed herbal Materia
Medica. Thousands of plants have been categorized according to their medicinal properties, and a basic set
of principles in formulation of remedies has been developed. In a typical formula, an “Emperor” herb is
chosen as the main thrust of treatment, and several “Minister” are selected which support the activity of the
main herb. Other herbs then are used as “Assistants” to carry the treatment to specific channels and organs,
and also balance the effects of the stronger herbs. Supportive herbs are also chosen to bolster the weakened
systems and to lessen the chance of side effects of the treatment.

With the availability of medicinal plants from around the world, formulas have now been developed
using the same therapeutic model, without being restricted to the use of plants from only one country of
origin. Using the anti-pathogenic properties of more than one botanical in a combination or formula
provides a broader spectrum of activity against infections. The resulting formulations which I have dubbed
“Biocidals” are powerful alternatives to some of the potentially toxic agents that may be used in the
treatment of infectious diseases. The addition of herbs used for immune support and to assist the drainage
pathways of the liver and kidneys increases the overall effectiveness in promoting a healing response.

The following test of one such combination, Biocidin®, containing Bilberry extract, Noni, Milk Thistle,
Echinacea (purpurea & angustifolia), Goldenseal, Shiitake, White Willow, Garlic, Grape Seed extract, Black
Walnut (hull and leaf), Raspberry, Fumitory, Gentian, Tea Tree oil, Galbanum oil, Lavender oil, Oregano
oil shows a remarkable broad spectrum of activity.

A & L Analytical Laboratories, in Memphis, TN, performed USP Effectiveness Tests, in which this
botanical combination was injected with large numbers of disease causing organisms, and then cultured for
28 days. The results below demonstrate the bacteria and yeast pathogens are completely eliminated in a

matter of hours, and do not recur over a 28 day period of being cultured.



Organisms Tested

Aspergillus niger
Candida albicans
Escherichia coli
Pseudomonas aeruginosa
Staphylococcus aureus

USP Effectiveness Test

Organisms Initial O day 7 days 14 days 28 days
concentration (2-3 hours) cfu/ml cfu/ml cfu/ml
cfu/ml cfu/ml

Aspergillus niger 19750 6900 0 0 0

Candida albicans 12750 100 0 0 0

Escherichia coli 402500 100 0 0 0

Pseudomonas aeruginosa 765000 100 0 0 0

Staphylococcus aureus 515000 50 0 0 0

The selection criteria for the Biocidin® combination includes plants that demonstrate the following

characteristics:

A broad-spectrum of activity against a wide range of pathogens, including gram positive and gram
negative bacteria, yeast, parasites and viruses.

Inhibition of biofilms through more than one mechanism of action.

Act both systemically and in the digestive system.

May be used in acute or chronic infection.

Contain immune system modulators to up-regulate the body’s own defenses.
Support removal of toxins through activation of drainage pathways.

Reduce inflammation and promote healing of tissues.



When researching some of the individual ingredients in this particular combination, we find a wealth of
data demonstrating the inhibitory effect on various pathogens. Most recently many of these ingredients have
been lauded for the ability to inhibit biofilm encapsulated infections such as MRSA and C. Difficile that
may be resistant to antibiotics. Some of the most complex infections are caused by biofilms. Prior to the late
1970’s, microbiologists were not looking at the relationship of pathogens and the micro-environment they
create.

We now understand that these infections are made of communities of microbial cells surrounded by a
secreted polymer, called the extracellular polymeric substance, hence the term biofilm. Biofilms are
composed of multiple types of organisms, including both aerobic and anaerobic bacteria and/or fungal
species. According to the NIH, more than 80% of all microbial infections have developed biofilms
beginning in as little as two weeks from the onset of infection. Biofilms related infections cause 2 million
HAI infections and 100,000 deaths annually. In 2011 the NIH identified a specific protein in S. epidermidis
named phenol soluble modulin beta (PSM-beta) that is implicated in the growth, development and
dissemination of S. epidermidis biofilm.

Biofilm bacteria can resist up to 100 times the antibiotic concentration that would normally be needed to
resolve infections. These biofilm encapsulated drug-resistant infections are occurring more frequently
among the healthy population.

For example, chronic sinusitis is a common upper respiratory infection where biofilms of both yeast
and/or bacteria are found. Biopsies from patients undergoing sinus surgery show that 80% have biofilm
communities present. Bacterial and fungal biofilms can cause chronic pulmonary infection such as
pneumonia, cystic fibrosis, and tuberculosis. A newly discovered antibiotic resistant tuberculosis strain in
India has a 50% mortality rate, due to the resistant nature of this biofilm.

The majority of ear infections (Otitis Media) are caused by biofilm bacteria and or fungal pathogens.
OM is the most common illness for which children visit a physician, receive antibiotics, or undergo surgery
in the US. 70% of post-operative tissue cultures contain biofilms.

Biofilms also play critical roles in persistent and resistant renal and urinary tract infections. In clinical
nephrology, biofilms influence the development of kidney stones and affect dialysis systems, including
peritoneal and central venous catheters. These biofilms are composed of both bacterial/fungal components
and mineralized stone deposits.

Over 500 microbial biofilm species colonize the human mouth, causing tooth decay and chronic gum
disease, and these bacteria can migrate throughout the body causing a variety of infections. In many cases of

periodontal infection, C. albicans and S. aureus co-colonization makes it difficult to treat.



Biofilms have been implicated in chronic wounds, including antibiotic resistant Staph such as
Methicillin Resistant Staphylococcus Aureus (MRSA). Pathogenic biofilms are also commonly found on
medical devices such as joint prostheses. Septic failure following joint replacement is a leading cause of
revision surgery. Slow-growing phenotypic variants often remain undetected using hospital microbiological
analyses. SCVs make the infection difficult to eradicate. They often lead to recurrence since they respond
poorly to standard antibiotic treatment and can sometimes survive intra-cellularly. Another example of
intracellular bacteria is with biofilm components is Rickettsia. One species causes typhus, while another
causes Rocky Mountain Spotted Fever, a tick born disease that may be a co-infection with Lyme disease.

Research has demonstrated links to infective agents in many conditions including cardiovascular
disease, Alzheimer's, Arthritis, Cancers, CFS, and Autoimmune diseases. Using Organic Acid urine testing,
metabolic byproducts of pathogenic yeast and bacteria have been found in many cases of Autism and
Pervasive Developmental Delay (PDD). Reports from parents of autistic children being treated with the
Biocidin® botanical combinations have been very positive. Many children have shown improved cognitive
function, verbal and motor skills, as well as normalization of bowel function. This improvement has been
concurrent with the reduction or elimination of Candida, Clostridia, Klebsiella and other pathogens as noted
in before and after lab testing.

Over 70% of the population has some degree of inbalance in intestinal flora due to poor food and water
quality, antibiotics, and other causes that suppresses the beneficial organisms needed to keep unfriedly
species at bay. Consequently, many people now suffer from yeast and bacterial overgrowth called intestinal
dysbiosis, and the resulting inflammation to the intestinal tract in dysbiosis leads to “leaky gut” syndrome.
When particles of food or bacteria and yeast that should stay in the digestive tract escape to the blood
stream, a immune cascade is triggered that can lead to Autoimmune diseases such as Rheumatoid arthritis,
food allergies, and systemic inflammation.

Candida is one of the most problematic conditions affecting millions of people. The hyphal form of
Candida yeast invades epithelial cells and causes tissue damage. In addition to primary tissue damage,
secondary insult is caused by toxic by-products of yeast such as acetaldehyde, which may be carried to
distant parts of the body including the brain. AH damages the red blood cells and impairs oxygen transport.
Since 20% of oxygen intake is used by the brain, it is no wonder that people that have high levels of
Candida complain of “brain fog”, learning disabilities, poor memory and fatigue. Candida biofilms may
cause a systemic infection that can be fatal. 90,000 people a year are hospitalized with C. albicans infection
and the mortality rate is 40-50%.

C. difficile is another intestinal pathogen that is on the rise. Clostridia are anaerobic, spore-forming rod

type bacteria. C. difficile is the most serious cause of antibiotic-associated diarrhea (AAD) and can lead to



pseudomembranous colitis, a severe inflammation of the colon, often resulting from eradication of the
normal gut flora after use of antibiotics such as Clindamycin and Cephalosporins.

In a very small percentage of the adult population, C. difficile bacteria naturally reside in the gut. Other
people accidentally ingest spores of the bacteria while they are patients in a hospital, nursing home, or
similar facility. When the bacteria are in a colon in which the normal gut flora has been destroyed (usually
after a broad-spectrum antibiotic such as clindamycin has been used), the gut becomes overrun with C.
difficile. This overpopulation is harmful because the bacteria release toxins that can cause bloating and
diarrhea, with abdominal pain, which may become severe. C. difficile infections are the most common cause
of pseudomembranous colitis, and in rare cases this can progress to toxic megacolon, which can be life
threatening. 3 million cases of C. difficile have been reported in hospitals in the US, one study found 20% of
nurse’s uniforms contaminated by the bacteria at the end of a workday. Not killed by alcohol or soap and
water, high concentration of bleach is needed to remove the contagious spores from surfaces.

In one clinical test, a patient with positive lab results for C. difficile and ongoing symptoms of morbid
diarrhea was given the Biocidin® botanical combination. After 6 weeks her lab results were negative for the
bacteria. More studies are warranted given the indication for success in treating C. difficile with broad-
spectrum botanicals.

Chronic inflammation of the GI tract is commonly seen in acid reflux, GERD, colitis, and Crohn’s
disease. In order to combat inflammation, application of anti-inflammatory herbs such as Morinda (Noni)
and Bilberry along with anti-pathogenic botanicals has proven a valid approach to treatment. Systemic
inflammation seen in Autoimmune disease, including Rheumatoid Arthritis, MS, and Lupus may benefit
from the combination of anti-pathogen and anti-inflammatory ingredients in Biocidin®.

Dysbiosis also affects neurotransmitter production, as the majority of serotonin and other
neurotransmitters are found in the gut. Patients with sleep and mood disturbances that are given Selective
Serotonin Re-uptake Inhibitors (SSRI’s) such as Prozac, Zoloft, and Paxil may be also treated by
rebalancing intestinal ecology and adjusting diet to reduce inflammation. Often these very patients will
show a diminished absorption of nutrients such as B vitamins that play an important role in mental health.
Once the GI tract is healthy, patients may no longer have the need for ongoing pharmaceutical treatment of
depression, as proper production of serotonin and increased absorption of nutrients is established. One new
test for dysbiosis is for Lipopolysaccharides, or LPS. LPS are endotoxins comprised of structural
components of Gram-negative bacteria that may be discovered in plasma though an Intestinal Antigenic
Permeability Screen. The presence of LPS is an indicator of intestinal permeability, or "Leaky Gut
Syndrome". Use of Biocidin® is recommended if LPS is found lab results.

Brain and nerve cell loss due to chronic neuro-excitotoxicityis seen in both Autism and MS. 70% of MS



patients test positive for infection while 80-100% of autistic children have abnormal yeast and bacterial
loads. Infections found in chronic neuro-excitotoxicity may include yeast, bacteria, viruses, parasites, Lyme
disease and other co-infections. These chronic infections need to be treated to stop persistent activation of
microglia and subsequent nerve and brain cell loss.

Bacteria may also play a major role in cardiovascular disease. In Circulation (1998:628-633),
investigators note that Chlamydia pneumonia, an obligate intracellular parasite, has been found in diseased
coronary tissues. Inflammation of the smooth membranes which line the inside of the heart is caused by a
complex biofilm composed of both bacterial and host components. Biofilms have been found on stents and
other cardiac prosthetics. Numerous studies have revealed the presence of bacterial biofilms within fatty
deposits of damaged arteries (but rarely in healthy arteries), and have established a significant association
between infection and coronary heart disease.

Epidemiologists from Johns Hopkins and other universities tested for the presence of C. pneumonia
infection in a group of Alaska Natives--a population with a relatively low risk for developing heart disease--
and, years later, compared these results with a forensic examination of each individual's cardiovascular
system at the time of death. The researchers found that early serological evidence of infection with C.
pneumonia was predictive of the presence of this bacteria in atherosclerotic tissue many years later, clearly
supporting the notion of its pivotal role as an initiating trigger in the early stages of CVD, rather than as an
associated late-stage event. This strongly supports the use of C. pneumonia as a powerful early warning
indicator of CVD, even in young, low-risk individuals, and sheds a completely new light on the bio-
mechanisms underlying the pathogenesis of cardiovascular disease.

Researchers have also identified this same bacterial agent inside the damaged brain tissue of patients
with Alzheimer's disease. Infection with C. pneumonia is known to trigger an inflammatory cascade - one
that often occurs inside the brain and other areas of the body. Clinical research has also forged a link
between the Apo E4 gene, arteriosclerosis, and late-onset Alzheimer's.

Spurred by this series of connections, a team of investigators sought to more clearly elucidate the role of
C. pneumonia infection in late-onset Alzheimer's. They examined post-mortem brain tissue in patients who
had suffered from Alzheimer's disease (AD) and compared it with brain tissue from individuals who had
never developed the disease. A surprising 17 out of 19 of the former AD patients tested positive for the
organism, while only 1 of the 19 patients in the control group exhibited similar signs of infection.
Significantly, evidence of C. pneumonia infection occurred exactly in those areas of the brain that showed
specific neurological damage. In another study, published in Medical Microbiology and Immunology
(1998;187:23-42), AD patients with both C. pneumonia and the Apo E-4 allele typically exhibited the most

severe neurological damage.



The scientific evidence of the role of infection in seemingly unrelated diseases has prompted many
practitioners to consider using broad-spectrum anti-microbial formulations as part of a base line treatment
protocol where pathogens and biofilms mauy be implicated. The role of broad spectrum combination
formulas such as Biocidin® has continued to increase, as practitioners and patients seek out treatments that

are safe and effective for long-term use.

Novel methods of Biofilm Control In Biocidin®

The botanicals in the Biocidin® combination accomplish control of biofilms through several methods.
The first method is by the inhibition of Quorum Sensing. Quorum Sensing is cell signaling by bacteria and
other organisms using auto inducers to determine gene expression, virulence, resistance, and development of
biofilms. Botanicals shown to inhibit Quorum Sensing such as Garlic and Oregano are well known for their
anti-microbial ability. This new understanding of how they can combat biofilms highlights their clinical and
historical significance.

Another method of biofilm control is by the inhibition of efflux pumps within cells called Multi-Drug
Resistance Pumps. Plants containing tannins, berberine, and certain phenolics have useful effects as efflux
pump inhibitors, demonstrating marked synergy when combined with conventional antibiotics against a
variety of both Gram positive and Gram-negative organisms. Goldenseal, Black Walnut, White Willow,
Raspberry Leaf and Garlic are a few that have been studied.

Bacteriostatic agents inhibit the reproduction of biofilm organisms and so help to control the spread of
infection. Berberine has been proven bacteriostatic for S. epidermidis. One study showed that sub-minimal
inhibitory concentrations blocked the formation of S. epidermidis biofilms. Both Gentian and Goldenseal
contain berberine and are most useful additions to Biocidin® for biofilm control. Grape Seed and Bilberry
contain condensed tannins that prevent adherence of biofilms, and may inhibit swarming motility of
bacteria.

Essential oils have long played an important role in healing. From the preservation of mummies of
ancient Egypt, to gifts of Frankincense and Myrrh for the infant Jesus, to the Middle Ages where Thieves oil
was used to protect from the bacteria Yersinia pestis, essential oils contain powerful antimicrobial
components. Oregano, Tea Tree, Galbanum, and Lavender have been added to Biocidin® to improve the
overall activity against pathogens. Phenolics such as thymol and carvacrol in Oregano interact with surface
proteins of bacteria, leading to an alteration of the cell surface and thereby compromising the initial
attachment phase of biofilm formation. Hydrophobic in nature, carvacrol and thymol interact with the lipid

bilayer of cytoplasmic membranes causing loss of integrity and leakage of cellular material such as ions,



ATP and nucleic acid, destroying the Biofilm components. Essential oils may prove to be most useful in
treating the latest superbugs, which are multi drug-resistant Gram-negative bacteria such as Pseudomonas,
Escherichia and Acinetobacter. Used correctly, the wealth of the plant kingdom is one of our greatest allies

in optimizing our health, and provides a strong defense in the ongoing war against infectious diseases.

The following are some of the properties that recent research has brought to
light for the individual components of Biocidin®:

Bilberry (Vaccinium myrtillus)
Anti-inflammatory and Antioxidant
Bilberries contain one of the highest levels of OPC’s (Oligomeric Proanthocyanidin) found in nature.

OPC:s are a class of polyphenols, which have significant antioxidant and anti-inflammatory properties, as
well as antibacterial, antiviral, anticarcinogenic, anti-allergic, and vasodilatory action. They have been
found to inhibit lipid peroxidation, platelet aggregation, capillary permeability and fragility, and to affect
enzyme systems, making Billberry useful for a number of conditions'. One study’s findings suggests that
supplementation with bilberry polyphenols may modulate the inflammation processes, and it can be used as
a potential strategy in the prevention and treatment of chronic inflammatory diseases’. Bilberry was
identified as one of nine plants in a review of 1000 plants as having significant evidence of therapeutic
effect and anti-inflammatory activity.’ Bilberry’s anthocyanin helps the formation of and strengthening of
connective tissue and capillaries, and is used for ocular health. The anti-inflammatory properties have also

been helpful in GI Dysbiosis. Bilberries inhibit or kill fungi, bacteria, and protozoans.

Noni (Morinda citrifolia)

The Noni plant is a small evergreen tree that grows in the tropical regions of Polynesia and Australasia.
It was believed to have been carried by the Polynesians when they migrated from Southeast Asia 2000 years
ago®. It has been used traditionally for a wide variety of illnesses. In alternative medicine, it is still used for a
myriad of conditions, such as arthritis, diabetes, high blood pressure, muscle aches and pains, menstrual
difficulties, headaches, heart disease, AIDS, cancers, gastric ulcers, sprains, depression, senility, poor
digestion, atherosclerosis, blood vessel problems, and drug addiction, with evidence of its use in colds and
influenza'.

Noni is considered to be an adaptogen due to its unusually high nutritive and medicinal components,

which provide numerous health benefits. Recent research has indicated Noni to be an analgesic, anti-



inflammatory, immunostimulant and immunomodulator, antioxidant, and antimicrobial (bacteria, viruses,
parasites, fungus). This combination of medicinal properties make it an excellent choice in fighting
infection. Its analgesic properties may also help provide relief from pain and discomfort that accompany
infection.

Immunomodulator (immunostimulant)

Noni enhances the immune system. It has been found to be an overall strong cellular and humoral
immunostimulant, which confirms its traditional use in treating infection. It stimulates T lymphocyte, B
lymphocyte and splenocyte activity, thus increasing the cell-mediated immune response.’ Noni has also
been found to activate the cannabinoid 2 (CB2) receptor in a concentration-dependent manner. The CB2
receptor is expressed in the immune system, brain, gastrointestinal system, and peripheral nervous system.
In the immune system, CB2 is primarily responsible for mediating cytokine release, which has an essential
role in the immune system response, such as communication between white blood cells. In vivo, Noni
suppresses the Interleukin 4 (IL-4), reducing the activation of T and B lymphocytes; but Noni also increases
the production of interferon-gamma cytokines (IFN), which are responsible for innate and adaptive
immunity against intracellular bacterial and viral infections. Overall, Noni exerts beneficial
immunomodulation effects in conditions involving inadequate immune responses.’

Antibacterial

Noni has been shown to fight against infectious bacterial strains, Pseudomonas aeruginosa, Proteus
morgaii, Staphylococcus aureus, Baciillis subtilis, Escherichia coli, Salmonella, and Shigela; this makes
Noni useful against skin infections, colds, fevers, and other bacterial-caused health problems’. Noni is also
moderately effective against Ps. aeruginosa, M. pyrogenes and E. coli, Salmonella typhosa, Salmonella
Montevideo, Salmonella schottmuelleri, Shigella paradys BH, and Shigella paradys 11I-Z®. Noni not only
has curative properties against these infectious diseases’ it also addresses H. Pylori, which helps treat
infection-related stomach ulcers'. It has also shown to be effective against Vibrio cholorae (Cholera)''.

Antiviral

Recent studies have shown Noni to be antiviral. The fruit juice displayed a significant cytotoxic activity
in lymphocyte (MT-4) cells, inhibiting HCV (Hep-C Virus) replicon replication and Huh 5-2 cell
proliferation, thus effective against Hepatitis C'*>. Noni also shows pronounced antitubercular activity' and
moderate inhibitory effects against the Epstein-Barr virus (member of herpes virus family)'*. One of its
major biochemical components, damnacanthal (an anthraquinone), inhibits Vpr, an accessory protein of

HIV-1, thus an effective anti-HIV therapy, which is applicable to other viruses'" .

Antifungal



Noni demonstrates anti-fungal activity, including action against Candida albicans. It was shown to
interfere with the serum-induced morphological conversion of Candida from a cellular yeast to a
filamentous form in vitro, as well as inhibited the germination of Aspergillus nidulans'®. The juice extract of
Noni was found to be fungicidal against Candida, showing greater effect with increased concentration and
contact time'”.

Anthelminthic

Noni has even shown anthelmenthic activity in a recent study of the use of its aqueous and ethanolic
extracts against Ascaridia galli in chickens affected with this parasite'®. It has also been traditionally used
by native cultures in the South Pacific for body or intestinal worms'’.

Anti-inflammatory and Anti-oxidative

Noni is a very strong natural anti-inflammatory substance. It is well known that one of its historical
uses in Polynesia, eastern Asia, and Australia is for painful inflammatory conditions, such as arthritis™.
Noni has been shown to reduce pain sensitivity comparably to tramadol, an analgesic drug, and to have
effects comparable to hydrocortisone. These findings suggest that noni fruits are effective in decreasing pain
and join destruction caused by arthritis®'. A major bioactive component of Noni, damnacanthal, was shown
to be highly anti-inflammatory and is useful in the treatment of inflammatory-related diseases®*. Noni is
comparable in use to NSAIDS, and shows COX-2 inhibition comparable to Celebrex, without any side
effects™. Its anti-oxidant properties have become of great interest to researchers. It is hypothesized that its
antioxidant activity may protect individuals from oxygen free radicals and consequent lipid peroxidation'.
One study led to the isolation of two new iridoid glucosides and 17 known anti-oxidant compounds, with the
neolignan, americanin A, found to be a potent anti-oxidant in the study’s assays.**

A later study on its anti-inflammatory and anti-oxidative effects found several polyphenols belonging
to the coumarin, flavanoid, and phenolic adic groups, as well as two iridoids (type of secondary metabolite).
It demonstrate a mean range free radical scavenging capacity and reduced carrageenan-induced paw edema.
Its anti-oxidant properties are most likely due to its high polyphenol content, iridoids and ascorbic acid,
which is also likely to strengthen its anti-inflammatory action®. One study indicates that its anti-
inflammatory activity may reflect a more extensive action against several inflammatory mediators, such as
histamine, hydroxytryptamine, bradykinin, prostaglandin, and nitric oxide, which are reported to be
involved in carrageenan-induced edema'’.

Wound-healing
One study specifically investigated Noni’s wound-healing abilities. It was found to significantly

enhance wound contraction, decrease epithelialization time, and increase hydroxyproline content™.



Milk Thistle (Silybum marianum)

Milk Thistle has been traditionally used as an herbal medicine for over 2000 years”’. Known as a liver,
kidney, and gallbladder tonic, it shows anti-inflammatory, anti-cancer, and anti-diabetic activity. It is
particularly used for hepatitis of the liver, showing marked antiviral activity. Other reported uses of Milk
Thistle include it as a treatment for malarial fever, bronchitis, gallstones, jaundice, peritonitis, uterine
congestion, varicose veins, and milk production stimulant for nursing mothers®.

Silymarin, Milk Thistle’s liver-protecting active ingredient repair liver cells damaged by alcohol and
other toxic substances, as well as protects the liver from being destroyed by toxins. Recently in Santa Cruz,
CA, a family that had accidently ingested poisonous mushrooms had been hospitalized and were in critical
condition due to acute liver damage. In 2007 Dr. Todd Mitchell and Dr. Wendy Knapp treated a family of
six who had eaten tacos made of death cap mushrooms they picked at Wilder Ranch State Park. Searching
Google, Mitchell found a treatment used in Europe, an intravenous milk thistle preparation called Legalon-
Sil. He had persuaded the Food and Drug Administration to allow its use as an emergency investigational
new drug. He arranged for an air courier to deliver the medication to the San Francisco hospital where four
of the six patients had been taken after developing liver failure and needed transplants. None of the patients
underwent transplants once the I'V solution of Milk Thistle arrived from Germany and was administered, the
family members recovered.

Antiviral

Several trials have found Milk thistle to be effective against hepatitis C and HIV'. Silibinin, a
compound found in silymarin, was found to be well tolerated and showed substantial antiviral effect against
hepatitis C when administered intravenously.”” Treatment with a milk thistle (silybin), vitamin E and

phospholipid formula improves the conditions of patients with hepatitis C infection™

Echinacea (Echinacea purpurea, E. angustifolia)

E. purpurea and E. angustifolia contain substances that enhance the activity of the immune system,
relieve pain, reduce inflammation, and have antiviral and antioxidant effects. Echinacea preparations have a
long history of medicinal use for infections, being among the best-selling herbs in several developed
countries’'. Several clinical trials of E. angustifolia and E. purpurea preparations have reported effects

superior to those of placebo in the prevention and treatment of upper respiratory tract infections™.

Immunomodulator

E. purpurea is widely used as an immunomodulator to fight infections, such as the common cold. An



overwhelming amount of studies, including pharmacological and clinical trials, have been conducted on
Echinacea spp., reporting its immune system stimulating and modulating effects'. Results of another recent
study found E. angustifolia to be useful for improving the immune response subsequent to the influenza
vaccine™.

Antiviral

Echinacea has been traditionally used for viral infections, including the common cold and influenza, and
this use has now been supported by science. Clinical studies have shown that E. purpurea preparations can
diminish the severity and length of common colds significantly, and can be used for the treatment of
children®. E. purpurea has even been found to be effective against the flu virus, without producing resistant
virus strains such as is the case with antiviral drugs like Tamiflu; this is useful in cases when antiviral
vaccines are not readily available™. Recently, in a randomized, double-blind, placebo-controlled clinical
trial with E. purpurea, the herb inhibited viral colds and especially prevented enveloped virus infections,
and it showed maximal effects on recurrent infections®®. Echinacea also reduced the duration of the
common cold’’

Anti-inflammatory and Analgesic

Many classes of chemicals naturally present in Echinacea species have been isolated, which are
responsible for its anti-inflammatory and analgesic properties; extracts from the roots had potent activity
against TRPV1, a mammalian pain receptor that is responsible for inflammatory pain and hyperalgesia,
which is a prime therapeutic target for analgesic and anti-inflammatory drugs™.

Antioxidant

Echinacea was found to exhibit free-radical scavenging and transition metal chelating activities, and

suppressed the oxidation of human low-density lipoprotein®, which is important in for cardiovascular

health.

Goldenseal (Hydrastis canadensis)

Immunostimulant and Antimicrobial

Goldenseal has antibiotic and immunostimulant properties. It is traditionally combined with Echinacea
as a cold and influenza remedy. It is used for upper respiratory problems and minor wounds. It demonstrates
antibacterial activity against Staphloccocal, Steptococcal, E.coli, and Pseudomoas aeruginosa strains in
vitro™. It even inhibits Helicobacter pylori growth*'. Goldenseal contains berberine, which has broad

antimicrobial activity. Berberine has also been shown to kill a wide range of organisms, such as those that



cause candida (yeast) infections, viruses, and various parasites such as tapeworms and Giardia. One study
found berberine extracts and decoctions to have significant antimicrobial activity against bacteria, viruses,
fungi, protozoans, helminthes, and chlamydia. Its current predominant uses include bacterial diarrhea and
intestinal parasite infections**. Berberine may also activate white blood cells, making them more effective at
fighting infection and strengthening the immune system™®, in addition to helping to remove biofilms. One
study found that berberine blocked the formation of Staphylococcus epidermidis biofilm, and that it has the

potential application as an adjuvant therapeutic agent for the prevention of biofilm-related infections™.

Shiitake (Letinula edodes)

Shiitake has numerous health benefits. It is used for depressed immune function (including AIDS),
cancer, environmental allergies, fungal infection, frequent flu and colds, bronchial inflammation, heart
disease, hyperlipidemia (including high blood cholesterol), hypertension, infectious disease, diabetes, and
hepatitis*.

Immunomodulator (immunostimulant)

Shiitake is a strong immunomodulator due in part to its lentinin content, a type of f-Glucan .*°. Aqueous
extracts demonstrated immunostiulatory properties*’. Lentinin, which increases the number of Th1
lymphocytes, helping protect organisms against allergic reactions, is anticarcinogenic, and has an immunity-
stimulating effect; it also participates in physiological processes related to the metabolism of fats in the
human body and decreases total cholesterol content in the blood, thus helping to regulate body weight**.
Shiitake also has potent antibiotic effects against other organisms. It has shown anti-HIV activity*’. An
antifungal protein isolated from Shiitake inhibited mycelial groth in a variety of fungal species, including
Physalospora piricola, Botrytis cinerea, and Mycosphaerells arachidicola’. In one study, aqueous extracts
of shiitake showed extensive antimicrobial activity against 85% of the 29 tested bacterial pathogens, and

50% of yeast and mold species ; comparing favorably with Ciprofloxacin’.

White Willow (Salix alba)
White Willow is mainly used for pain, headache, fever, and inflammatory conditions. It contains salicin,
a chemical from which aspirin is derived, which is thought to be responsible for the analgesic and anti-

inflammatory effects of the herb.



Anti-inflammatory and Analgesic

One recent study found that polyphenols from White Willow had significant activity at reducing IL-6
and TNF-o. production, greater than the anti-inflammatory activity of meadowsweet and chamomile™.
Another recent study showed that White Willow had the greatest anti-inflammatory effect when applied to
neutrophils (a granular leukocyte) among 10 other herb extracts™. Salicin was found to have significant anti-
inflammatory activity in rat hind-paw edema, as well as analgesic and antioxidant activities in another
study®. Willow Bark extract STW 33-1 and its water-soluble fraction inhibited pro-inflammatory
cytokines, COX-2, and induced apoptosis of pro-inflammatorily activated monocytes, which provided
further ecidence of its therapeutic use in inflammation-related disorders; this suggests that its anti-
inflammatory and uses in treating pain (mainly arthritis and back pain) cannot be explained by solely its
salicin content™. Its anti-inflammatory processes are even being found to have anti-depressant effects’’

White Willow has been used in the treatment of pain, including for low back pain. In a placebo study
on White Willow for back pain found that it seemed to reduce pain more than placebo®® . Willow Bark
extracts have well-known anti-inflammatory and analgesic effects similar to NSAIDs, with a different
influence on the COX-1 and COX-2 mRNA expressions compared to NSAIDs, and without side effects

such as gastric erosions™.

Garlic (Allium sativum)

A potent antioxidant and antimicrobial, garlic has been used as medicine for a variety of maladies since
antiquity in virtually every known civilization, such as ancient India, Egypt, Rome, China, and Japan,
making it a well-established folk medicine, and with modern research increasingly supporting it as a
possible alternative or complementary medicine®. Recent research points to its cardiovascular and immune
system benefits, and anti-cancer activity.

Antimicrobial

Garlic has been traditionally used for its antiviral effects in the common cold. In one clinical trial, the
Garlic intervention group experienced fewer days of illness than the placebo group, though more clinical
trials need to be conducted to validate this finding®'. It is effective against bacterial, viral, fungal, and
parasitic infections®®. Recent studies have pointed to significant biological activity of one of Garlic’s natural
components, the thiosulfinate allicin, and several trisulfides and tetrasulfides found in Allium species,
including the antibiotic properties of polysulfides; this research may ultimately form the basis for the

development of antibiotics and fungicides with dramatically reduced side effects in humans®. Garlic



ointment was found to inhibit certain bacteria species and disrupt partially developed biofilms of other
species, and can be used to prevent wound biofilms caused by both Gram-negative and Gram-positive
bacteria from forming, and as a potential therapy for disrupting established staphylococcal biofilms®. One
review highlights Garlic’s potential effectiveness against clinical isolates of multi-drug resistant tuberculosis
based on research findings of scientific importance®.

Antioxidant and Cardiovascular benefits

Allicin, is readily absorbed through the cell membrane without inducing any damage to the

phospholipid bilayer, then rapidly metabolized, providing cardio-protective effects by inducing
vasorelaxation and alleviating various conditions of cardiovascular disease. It also lowers the level of

reactive oxygen species and stimulates the production of glutathione®, making it a potent antioxidant.

Grape Seed Extract (From Vitis spp.)

Grape Seed Extract is rich in flavonoids and OPCs, which helps strengthen and protect cell membranes
from oxidative damage. One polyphenol found in Grape Seed Extract is reservatrol, which, along with other
Grape Seed polyphenols, was found to strongly protect against oxidative stress, showing antioxidant and
genoprotective effects”’. Extracts from purple grape skins and seeds were found to inhibit platelet function
and platelet-dependent responses at pharmacologically relevant concentrations, which suggest potentially
beneficial antithrombotic and anti-inflammatory properties of purple grape-derived flavonoids®.
Proanthocyanidin, a Grape Seed polyphenol, has been reported to have protective properties against
vascular injury and ulcers, preventive effects against artherosclerosis, cancer, is antioxidant, improves lipid

metabolism, and slows aging. It was found to protect the gastric mucosa and have anti-histamine effects®

Black Walnut (Juglans nigra)

Containing valuable tannins, Black Walnut is not only anti-parasitic, but also anti-fungal, anti-viral and
antimicrobial . In one study, out of 104 botanical species, the extract of Black Walnut was among 10
species extracts that significantly inhibited biofilms in methicillin-resistant Staphylococcus aureus
(MRSA)"'. Extract of black walnut is reported to treat eczema, herpes, psoriasis, fungal infections, and both

skin and internal parasites’”.



Raspberry (Rubus idaeus)

Raspberry is a stron anti-inflammatory, due mostly to its anthrocyanin content. Anthrocyanins from
raspberries were found to have anti-inflammatory activity comparable to ibuprofen and naproxen”. Phenolic
compounds in Raspberry juice were found to significantly lower levels of inflammatory cytokines in chronic

pulmonary disease, and increase antioxidant production’.

Fumitory (Fumaria spp.)
Gastrointestinal support
Fumitory has been traditionally used for gastrointestinal problems such as indigestion, nausea,
constipation, and diarrhea. One study showed that Fumaria parviflora is a prokinetic, laxative, and
spasmodic, and is therefore useful in indigestion and constipation”. Another study of Fumaria indica found
that the presence of its cholinergic and calcium channel blockade constituents could explain its traditional
use for constipation and diarrhea™.
Anti-inflammatory and antioxidant
In one recent study Fumaria indica was found to exhibit dose-dependent and significant anti-
inflammatory activity”’. Another study found that Fumaria vaillantii exhibited high antioxidant activity’®.
Antibiotic, Anthelmintic, and Antiplasmodial
In the same aforementioned study on Fumaria vaillantii, the plant was found to have antibacterial
activity. Fumaria parviflora was also found to have anthelmitic activity.”” Ten Fumaria species were found
to have the alkaloids protopine and cryptopine™®. In one study, protopine showed promising in vitro
antiplasmodial activities against Plasmodium falciparum®', which is the most deadly cause of malaria.

Cryptopine was found to have anthelmintic activity®.

Tea Tree Oil (from the Melaleuca alternifolia)

Tea tree oil is extracted from the leaves of the plant via distillation. It has been shown to be active
against a variety of bacteria, fungi, viruses, and mites. It contains terpinen-4-ol, which exhibits broad-
spectrum antimicrobial activity®’.

Antiseptic

Tea Tree Oil has been reported to have broad-spectrum antimicrobial activity against bacterial, viral,

fungal, and protozoal infections affecting the skin and mucosa. Several studies have suggested its use for



acne, seborrheic dermatitis, and chronic gingivitis. It is as effective as the drug Clotrimazole for treating nail
fungus®. It accelerates wound healing and shows anti skin cancer activity®. Tea tree oil has been used
topically against Staph including MRSA; in fact, tea tree topical preparations have been shown to be
superior to the standard topical regimen for the clearance of MRSA colonization®. It was found to inhibit
the growth of Streptococcus pyogenes and enhance the bactericidal activity of macrophages, as well as to
inhibit inflammation response®’. In another study, 84% of children with the dermal viral condition
Molluscum contagiosum experienced 90% reduction in the number of lesions when treated with Tea Tree
Oil™*.

Antifungal and Fungal Biofilms

Among Tea Tree Oil’s popular uses are against fungal infection. One study found that Tea Tree Oil is

an effective therapy for fluconazole-refractory oropharyngeal candidiasis®, and is thus effective where drug-
resistant strains are present. Another study confirmed this by finding that it has significant anti-fungal
activity against azole-resistant forms of Candida albicans®, and yet another study had the

same finding with fluconazole-resistant vaginal Candidiasis”’.

Tea Tree Oil and its component terpinin-4-ol exhibit strong antimicrobial properties against fungal
biofilms®. In fact, in a recent study on the treatment of biofilm infections in cochlear implants,
Staphylococcus aureus biofilms were completely eradicated using a 5% Tea Tree Oil solution within 1-hour
exposure”.

Antibiotic

Tea Tree Oil could be considered an active disinfectant against Legionella pneumophila® . Halitosis-
associated bacterium, Solobacterium moorei growth was inhibited by Tea Tree Oil in one study”. Another
recent study demonstrated that Tea Tree Oil was effective against Pseudomonas aeruginosa and

Enterococcus faecium®.

Galbanum Qil (from the Ferula spp.)

Mentioned in the Old Testament, as well as by Hippocrates, Galbanum has one of the oldest recorded
histories of beneficial use. It is both antimicrobial and anti-parasitic and is traditionally used for healing
wounds and in the treatment of infection both internally and externally. Many studies show that Ferula
species contain active sequiterpene coumarins, which have various biological activities, such as

cytotoxicity, antibacterial, antiviral, P-glycoprotein inhibitory and anti-inflammatory activity”’.



Antibacterial and Antifungal
One study showed that the oil of Ferula vesceritensis contains components that exhibited
antimicrobial activity against Staphylococcus aureus, Escherichia coli, and Klebsiella pneumonia, which
reinforces previous studies that show that the genus Ferula is considered a good source of essential oils for
antibacterial use”. The oil of Ferula lutea also exhibits significant antibacterial activity against E. Coli, S.
aureus and S. epidermidis, as well as against eight Candida species, making it antifungal®. One study
showed that components of the aqueous extracts of Ferula hermonis were significantly effective against
Microscporum gypseum, Tricophyton mentagrophytes, Candida lactis-condensi'®, Pseudomonas
aeruginosa, Bacillus subtilis, Mycobacterium bovis BCG Pasteur, and Staphylococcus aureus'” . Galbanic
acid from Ferula szowitsiana showed antibacterial activity against S. aureus'*.
Antiparasitic
Ferula asafoetida L. was found to be effective against Blastocystis sp, demonstrating its potential as a
natural alternative for the treatment of Blastocystis sp. infection'”. Blastocystis is one of the cyst type
parasites commonly found patients that have traveled in Mexico, South America, India , and Nepal and
present with chronic diarrhea. It was also found to be effective against Schistosoma mansoni in
experimentally infected mice'™*
Anti-inflammatory
Ferula hermonis was found to have two components, ferutinin and teferin, demonstrated significant

anti-inflammatory activity ',

Gentian (Gentianella spp.)

Used to purify the blood since discovered around 167 B.C., Gentian is a digestive bitter and a liver tonic,
traditionally administered for GI disorders, such as dyspepsia, gastritis, and peptic ulcer disease (PUD)'®. It
also increases the activity of the liver and gall bladder to improve their function, and is used to improve
absorption of nutrients, especially iron.

Antimicrobial

Both the extracts of Gentiana lutea L. and three of its isolated compounds (mangiferin, isogentisin, and
gentiopicrin) exhibited antimicrobial activity against Gram-positive and Gram-negative bacteria, as well as
Candida albicans. This study indicated that the synergistic activity of the pure compounds may be
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responsible for high antimicrobial activity .

Wound Healing



Three components of Gentiana lutea (gentiopicroside, sweroside, and swertiamarine) were evaluated,
results indicate the Gentian may be used to stimulate the production of collagen and mitotic activity . These
components also exhibited cytoprotective effects, demonstrating its wound healing activity. This research
backs up uses that had been previously based only on ethnomedical data'®®.

Antioxidant
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Gentiana lutea exhibits free radical scavenging activity ~ with extracts of their leaves and roots

exhibiting considerable antioxidant properties'".

Lavender Oil (from Lavandula angustifolia)

Essential oil of lavender has antiseptic and anti-inflammatory properties. It was even used to disinfect
hospitals during WWI. Lavender oil is extensively used for various respiratory infections, and has a calming
effect on the nervous system.

Antibiotic

Lavender oil has antimicrobial activity against methicillin-sensitive and methicillin-resistant
Staphylococcus aureus (MSSA and MRSA, respectively)'"'. In conjunction with other herbal oils, it was
used in a Naturopathic treatment for children with ear pain in a double-blind study, and was demonstrated to
be superior to antibiotic treatment (amoxicillin)''?. It was found to significantly inhibit the growth of
detrimental bacteria that cause intestinal dysbiosis, without harming beneficial bacteria'".

Antifungal

In the abstract of one study on Lavender oil’s antifungal properties, researchers wrote, “Lavender oil
shows both fungistatic and fungicidal activity against C. albicans strains. At lower concentrations, it inhibits
germ tube formation and hyphal elongation, indicating that it is effective against C. albicans dimorphism
and may thus reduce fungal progression and the spread of infection in host tissues”''*. Its vapor has
antifungal activity against Trichophyton mentagrophytes'".

Anti-inflammatory

Lavender oil’s vapor increases free radical scavenging and decreases cortisol level in saliva,

preventing oxidative stress, and making it a significant anti-inflammatory'"°.



Oregano oil (from Origanum vulgare)
Antimicrobial
Oil of Oregano is a powerful antimicrobial. It contains two key compounds, carvacrol and thymol'"’. It
has broad-spectrum fungicidal activity, with increased concentrations of carvacrol in Oregano oil correlated
with its potency. This activity confirms it’s use in the treatment of superficial or mucosal fungal
infections''®. In another study, Oregano oil had the highest and broadest activity against human pathogenic
bacteria Bacillus subtilis, Enterobacter cloacae, Escherichia coli, Micrococcus flavus, Proteus mirabilis,
Pseudomonas aeruginosa, Salmonella enteritidis, S. epidermidis, S. typhimurium, and Staphylococus aureus
among the oils of ten commonly consumed herbs; of all the main medicinal components of each of these
oils, carvacrol had the highest antibacterial activity''*. Thymol has been shown to be an effective fungicide,
particularly against fluconazol (Difucan)-resistant strains. This is especially relevant given that opportunistic
Candida can cause severe systemic infections. It also has antimalarial activities'”’. In addition, thymol and
carcavrol can reduce bacterial resistance to common drugs such as penicillin."*!
Anti-inflammatory and Anti Ulcer
In one study, carvacrol reduced edema and showed healing capacity on gastric lesions induced by

acetic acid, and therefore may be used in the healing process for gastric ulcers.'”

Conclusion

The wealth of data available on the individual ingredients in the Biocidin® formula definitavely
demonstrates the usefullness of this conbination as a safe and effective treatment strategy addressing
Bacterial, Viral, Fungal, and Parasitic infection. Futhermore, there is ample evidence to suggest that many
biofilm encapsulated infections will also repond to use of these antimicrobial botanicals.



! Fine AM. Oligometric proanthocyanidin complexes:history, structure, and phytopharmaceutical applications. Altern Med Rev. 2000 Apr; 5(2): 144-51

? Anette Karlsen, Ingvild Paur, Siv K Behn, Amrit K Sakhi, Grethe I Borge, Mauro Serafini, Iris Erlund, Petter Laake, Serena Tonstad, Rune Blomhoff. Bilberry
juice modulates plasma concentration of NF-kappaB related inflammatory markers in subjects at increased risk of CVD. Eur J Nutr. 2010 Sep; 49(6):345-55. Epub
2010 Feb 2.

? Cravotto G, Boffa L, Genzini L, Garella D. Phytotherapeutics: an evaluation of the potential of 1000 plants. J Clin Pharm Ther. 2012 Feb; 35(1): 11-48

* Wang MY, West BJ, Jensen CJ, Nowicki D, Su C, Palu AK, Anderson G. Morinda citrifolia (Noni): a literature review and recent advances in Noni research.
Acta Pharmacol Sin. 2002 Dec; 23(12): 1127-41

* Smita Nayak, Sushma Mengi. Immunostimulant activity of noni (Morinda citrifolia) on T and B lymphocytes. Pharm Biol. 2010 Jul;48(7):724-31.

¢ Afa K Palu, Anne Hirazumi Kim, Brett J West, Shixin Deng, Jarakae Jensen, Leland White. The effects of Morinda citrifolia L. (noni) on the immune system: its
molecular mechanisms of action. J Ethnopharmacol. 2008 Feb 12;115(3):502-6. Epub 2007 Oct 24.

7 Atkins on N. Antib acterial sub stances from flowering p lants. 3. Antibacterial activity of dried Australian plants by a rapid direct plate test. Australian J Exper
Biol 1956; 34: 17-26.

# Bushnell OA, Fukuda M, Makinodian T. The antibacterial

properties of some plants found in Hawaii. Pacific Science

1950; 4: 167-83.

° Locher CP, Burch MT, Mower HF, Berestecky J, Davis H, Van Poel B, et al. Anti-microbiol activity and anti-comple- ment activity of extract obtained from
selected Hawaiian medicinal plants. J Ethnopharm 1995; 49: 23-32.

' Duncan SH, Flint HJ, Stewart CS. Inhibitory activity of gut bacteria against Escherichia coli 0157 mediated by dietary

plant metabolites. FEMS Micro biol Lett 1998; 1 64: 283 -58.

"' A E Koffi, H F Yapi, C Bahi, K N Guessend, ] A Djaman, F Guede-Guina. [Antimicrobial activity of Morinda morindoides on in vitro growth of vibrio
cholerae in Cote d'Ivoire]. J Med Food. 2004 Summer;7(2):168-79.

2p Selvam, N Murugesh, M Witvrouw, E Keyaerts, ] Neyts. Studies of Antiviral Activity and Cytotoxicity of Wrightia tinctoria and Moringa citrifolia. Indian J
Pharm Sci. 2009 Nov;71(6):670-2.

"% Jonel P Saludes, Mary J Garson, Scott G Franzblau, Alicia M Aguinaldo. Antitubercular constituents from the hexane fraction of Morinda citrifolia Linn.
(Rubiaceae). Phytother Res. 2002 Nov;16(7):683-5.

' Toshihiro Akihisa, Kazumi Matsumoto, Harukuni Tokuda, Ken Yasukawa, Ken-ichi Seino, Katsuo Nakamoto, Hideki Kuninaga, Takashi Suzuki, Yumiko
Kimura. Anti-inflammatory and potential cancer chemopreventive constituents of the fruits of Morinda citrifolia (Noni). J Nat Prod. 2007 May;70(5):754-7. Epub
2007 May 5.

'* Masakazu Kamata, Raymond P Wu, Dong Sung An, Jonathan P Saxe, Robert Damoiseaux, Michael E Phelps, Jing Huang, Irvin S Y Chen. Cell-based chemical
genetic screen identifies damnacanthal as an inhibitor of HIV-1 Vpr induced cell death. Biochem Biophys Res Commun. 2006 Sep 29;348(3):1101-6. Epub 2006
Aug 2.

' Saswati Banerjee, Andrew D Johnson, Katalin Csiszar, Daniel L Wansley, Paul McGeady. An extract of Morinda citrifolia interferes with the serum-induced
formation of filamentous structures in Candida albicans and inhibits germination of Aspergillus nidulans. Am J Chin Med. 2006;34(3):503-9.

"7 Jainkittivong A, Butsarakamruha T, Langlais RP. Antifungal activity of Morinda citrifolia extract against Candida albicans. Orl Surq Oral Med Oral Pathol
Oral Radiol Endod. 2009 Sep; 108(3):394-8.

' Danilo R Barros Brito, Rozeverter Moreno Fernandes, Maria Zenaide de Lima C M Fernandes, Marcos Daniel de S Ferreira, Fernanda R L Rolim, Manoel L da
Silva Filho. [Anthelmintic activity of aqueous and ethanolic extracts of Morinda citrifolia fruit on Ascaridia galli]. Rev Bras Parasitol Vet. 2009 Oct-
Dec;18(4):32-6.

" CTAHR (College of Tropical Agriculture and Human Resources), University of Hawaii at Manoa. The Noni Website. Noni’s Natural Habitats in Hawaii. Dec.
7 2006. Available at http://www.ctahr.hawaii.edu/noni/natural_habitats.asp#top. Accessed Oct 16 2012

* M McKoy, E Thomas, O Simon. Preliminary Investigation of the Anti-inflammatory Properties of an Aqueous Extract from Morinda citrifolia (Noni). Proc.
West. Pharmacol. Soc. 2002; 45: 76-78

*! Simla Basar, Klaus Uhlenhut, Petra Hogger, Florian Schéne, Johannes Westendorf. Analgesic and antiinflammatory activity of Morinda citrifolia L. (Noni)
fruit. Phytother Res. 2009 Jun 22.

* Thararat Nualsanit, Pleumchitt Rojanapanthu, Wandee Gritsanapan, Thiwanporn Kwankitpraniti, Kyung-Won Min, Seung Joon Baek. Damnacanthal-induced
Anti-inflammation is Associated with Inhibition of NF-kB Activity. Inflamm Allergy Drug Targets. 2011 Nov 1. Epub 2011 Nov 1.

3 Zhang LD, Zhang YL, Xu SH, Zhou G, Jin SB. Traditional Chinese medicine typing of affective disorders and treatment. Am J Chin M ed 1994; 22:32 (1-7)

** Bao-Ning Su, Alison D Pawlus, Hyun-Ah Jung, William J Keller, Jerry L McLaughlin, A Douglas Kinghorn. Chemical constituents of the fruits of Morinda
citrifolia (Noni) and their antioxidant activity. J Nat Prod. 2005 Apr; 68(4):592-5.

» E Dussossoy, P Brat, E Bony, F Boudard, P Poucheret, C Mertz, J Giaimis, A Michel. Characterization, anti-oxidative and anti-inflammatory effects of Costa
Rican noni juice (Morinda citrifolia L.). J Ethnopharmacol. 2010 Sep 19. Epub 2010 Sep 19.

*p Shivananda Nayak, Steve Sandiford, Anderson Maxwell. Evaluation of the Wound-healing Activity of Ethanolic Extract of Morinda citrifolia L. Leaf. Evid
Based Complement Alternat Med. 2009 Sep;6(3):351-6. Epub 2007 Oct 25.

*” Tamayo C, Diamond S. Review of clinical trials evaluating safety and efficacy of milk thistle (Silybum marianum [L.] Gaertn.). Integr Cancer Ther. 2007
Jun;6(2):16-57.

* Dunnick JK, Nyska A, Bishop JB, Bucher JR, et. al. Toxicology and carcinogenesis studies of milk thistle extrac (CAS No. 84604-20-6) in F344/N rats and
B6C3F1 mice (feed Studies). Natl Toxicol Program Tech Rep Ser. 2011 May;(565):1-177.

¥ Peter Ferenci, Thomas-Matthias Scherzer, Heidrun Kerschner, Karoline Rutter, Sandra Beinhardt, Harald Hofer, Maximilian Schoniger-Hekele, Heidemarie
Holzmann, Petra Steindl-Munda. Silibinin is a potent antiviral agent in patients with chronic hepatitis C not responding to pegylated interferon/ribavirin therapy.
Gastroenterology. 2008 Nov;135(5):1561-7. Epub 2008 Aug 3.

% Katia Falasca, Claudio Ucciferri, Paola Mancino, Ester Vitacolonna, Domenico De Tullio, Eligio Pizzigallo, Pio Conti, Jacopo Vecchiet. Treatment with
silybin-vitamin E-phospholipid complex in patients with hepatitis C infection. J Med Virol. 2008 Nov;80(11):1900-6.

*! Barrett B. Medicinal properties of Echinacea: a critical review. Phytomedicine. 2003 Jan; 10 (1): 66-68

*2 Barnes J, Anderson LA, Gibbons S, Phillipson JD. Echinacea species (Echinacea angustifolia (DC.) Hell., Echinacea pallida (Nutt.) Nutt.,Echinacea purpurea
(L.) Moench): a review of their chemistry, pharmacology and clinical properties. J] Pharm Pharmacol. 2005 Aug; 57(8): 929-54

* Di Pierro F, Rapacioli G, Ferrara T, Togni S. Use of a standardized extract from Echinacea angstifolia (Polinacea) for the prevention of respiratory tract
infections. Altern Med Rev. 2012 Mar;17(1):36-41

* Baer R. [New knowledge regarding the effect and effectiveness of Echinacea purpurea extracts]. Wien Med Wochenschr. 2002; 152 (15-16): 407-11

* Pleschka S, Stein M, Schoop R, Hudson JB. Anti-viral properties and mode of action of standardized Echinacea purpurea extract against highly pathogenic
avian influenza virus (H5N1, H7N7) and swine-origin HIN1 (S-OIV). Virol J. 2009 Nov 13;6:197



* Jawad M, Schoop R, Suter A, Kelin P, Eccles R. Saftey and Efficacy Profile of Echincea purpurea to Prevent Common Cold Episodes: A Randomized, Double-
Blind, Placebo-Controlled Trial. Evid Based Complement Alternat Med. 2012;2012:841315. Epub 2012 Sept. 16

37 Sachin A Shah, Stephen Sander, C Michael White, Mike Rinaldi, Craig I Coleman. Evaluation of echinacea for the prevention and treatment of the common
cold: a meta-analysis. Lancet Infect Dis. 2007 Jul;7(7):473-80.

* Birt DF, Widrlechner MP, Lalone CA, Wu L, Bae J, Solco AK, B Shivananda Nayak, Steve Sandiford, Anderson Maxwell. Evaluation of the Wound-healing
Activity of Ethanolic Extract of Morinda citrifolia L. Leaf. Evid Based Complement Alternat Med. 2009 Sep;6(3):351-6. Epub 2007 Oct 25.

Kraus GA, Murhy PA, Wurtele ES, Leng Q, Herbert SC, Maury W1J, Price JP. Echinacea in infection. Am J Clin Nutr. 2008 Feb; 87(2): 488S-92S

* Hu C, Kits DD. Studies on the antioxidant activity of Echinacea root extract. ] Agric Food Chem. 2000 May;48(5):1466-72.

*F Scazzocchio, M F Cometa, L Tomassini, M Palmery. Antibacterial activity of Hydrastis canadensis extract and its major isolated alkaloids. Planta Med. 2001
Aug;67(6):561-4.

*! Gail B Mahady, Susan L Pendland, Adenia Stoia, Lucas R Chadwick. In vitro susceptibility of Helicobacter pylori to isoquinoline alkaloids from Sanguinaria
canadensis and Hydrastis canadensis. ] Med Food. 2007 Dec;10(4):694-701.

# Liang-Tzung Lin, Li-Teh Liu, Lien-Chai Chiang, Chun-Ching Lin. In vitro anti-hepatoma activity of fifteen natural medicines from Canada. 1: Altern Med Rev.
2000 Apr;5(2):175-7.

# Clement-Krzel S, Hwang SA, Kruzel MC, Dasgupta A, Actor JK. Immune modulation of macrophage pro-inflammatory response by goldenseal and Astragalus
extracts. J Med Food. 2008 Sep;11(3):493-8.

* Wang X, Yao X, Zhu Z, Tang T, Dai K, Sadovskaya I, Flahaut S, Jabbouri S. Effect of barbering on the Staphylococcus epidermidis biofilm formation. /nt J
Antimicrob Agents. 2009 Jul;34(1):60-6. Epub 2009 Jan 20.

+ Bisen PS, Baghel RK, Sanodiya BS, Thakur GS, Prasad GB. (2010). "Lentinus edodes: a macrofungus with pharmacological activities". Current Medicinal
Chemistry 17 (22): 2419-30.

¢ Chanput W, Reitsma M, Kleinjans L, Mes JJ, Savelkoul HF, Wichers HJ. B- Glucans are involved in immune-modulation of THP-1 macrophages. Mol Nutr
Food Res. 2002 May;56(5):822-33. Do0i:10.10002/nfr.201100715

47 C Israilides, D Kletsas, D Arapoglou, A Philippoussis, H Pratsinis, A Ebringerova, V Hribalové, S E Harding. In vitro cytostatic and immunomodulatory
properties of the medicinal mushroom Lentinula edodes. Phytomedicine. 2008 Jun;15(6-7):512-9. Epub 2008 Feb 1.

* Rop O, Micek K, Jurikova T. Beta-glucans in higher fungy and their health effects. Nutr Rev. 2009 Nov;67(11):624-31.

* M Ghoneum. Anti-HIV activity in vitro of MGN-3, an activated arabinoxylane from rice bran. Biochem Biophys Res Commun. 1998 Feb 4;243(1):25-9.

%0 Zhao Dang, Weihong Lai, Keduo Qian, Phong Ho, Kuo-Hsiung Lee, Chin-Ho Chen, Li Huang. Betulinic acid derivatives as human immunodeficiency virus
type 2 (HIV-2) inhibitors. J Med Chem. 2009 Dec 10;52(23):7887-91.

*! Patrick H K Ngai, T B Ng. Lentin, a novel and potent antifungal protein from shitake mushroom with inhibitory effects on activity of human immunodeficiency
virus-1 reverse transcriptase and proliferation of leukemia cells. Life Sci. 2003 Nov 14;73(26):3363-74.

%2 Rachel Hearst, David Nelson, Graham McCollum, B Cherie Millar, Yasunori Maeda, Colin E Goldsmith, Paul ] Rooney, Anne Loughrey, J R Rao, John E
Moore. An examination of antibacterial and antifungal properties of constituents of Shiitake (Lentinula edodes) and oyster (Pleurotus ostreatus) mushrooms.
Complement Ther Clin Pract. 2009 Feb;15(1):5-7. Epub 2008 Dec 2.

 Drummond EM, Harbourne N, Marete E, Martyn D, Jacquier J, O’Riordan D, Gibney ER. Inhibition of Proinflammatory Biomarkers in THP1 Macrophages by
Polyphenols Derived From Chamomile, Meadowsweet and Willow Bark. Phytother Res. 2012 Jun 18. Doi:10.1002/ptr.4753.

* Farinacci M, Colitti M, Sgorlon S, Stefanon B. Immunomodulatory activity of plant residues on ovine neutrophils. Vet Immunol Immunopathol. 2008 Nov
15;126(1-2):54-63. Epub 2008 Jun 28.

 El-Shazly A, El-Sayed A, Fikrey E. Bioactive secondary metabolites from Salix tetrasperma Roxb. Z Naturforsch C 2012 Jul-Aug;67(7-8):353-9.

% Bonaterra GA, Heinrigh EU, Kelber O, Weiser D, Metz J, Kinscherf R. Anti-inflammatory effects of the willow bark extract STW 33-I (Proaktiv(®)) in LPS-
activated human monocytes and differentiated macrophages. Phytomedicine. 2012 Dec 1;17(14):1106-13. Epub 2012 May 31.

%7 Ulrich-Merzenich G, Kelber O, Koptina A, et. al. Novel neurological and immunological targets for salicylate-based phyopharmaceuticals and for the anti-
depressant imipramine. Phytomedicine. 2012 Jul 15:19(10)930-9. Epub 2012 Jun 27.

% Gagnier JJ, van Tulder MW, Berman B, Bombardier C. Herbal medicine for low back pain: a Cochrane review. Spine (Phila Pa 1976). 2007 Jan 1;32(1):82-92
% Bonaterra GA, Kelber O, Weiser D, Metz J, Kinscherf R. In vitro anti-proliferative effects of the willow bark extract STW 33-1. Arzneimittelforschung.
2012;60(6):330-5.

% Rivlin RS. Is garlic alternative medicine? J Nutr. 2006 Mar; 136(3 Suppl):713S-715S.

¢! Lissiman E, Bhasale AL, Cohen M. Garlic for the Common Cold. Cochrane Database Syst Rev. 2012 Mar 14;3:CD006206

> Goncagul G, Ayaz E. Antimicrobial effect of garlic (Allium sativum) Recent Pat Antiinfect Drug Disco. 2012 Jan; 5(1):91-3.

% Munchberg U, Anwar A, Mecklenburg S, Jacob C. Polysulfides as biologically active inredients of garlic. Org Biomol Chem 2007 May 21;5(10):1505-18. Epub
2007 Apr 17.

# Nidadavolu P, Amor W, Tran PL, Dertien J, Colmer Hamood JA, Hamood AN Garlic ointment inhibits biofilm formation by bacterial pathogens from burn
wounds. J Med Microbiol. 2012 May;61(pt 5):662-1. Epub 2012 Feb 2.

% Dini C, Fabbri A, Geraci A. The potential role of garlic (Allium sativum) against the multi-drug resistant tuberculosis pandemic: a review. 4n I Sper Sanita.
2011; 47(4):465-73

% Chan JY, Yuen AC, Chan RY, Chan SX. A Review of the Cardiovascular Benefits and Antioxidant Properties of Allicin. Phytother Res. 2012 Aug 8. Doi:10.
1002/ptr. 4796.

7 0’Brien NM, Carpenter R, O’Callaghan YC, O’Grady MN, Kerry JP. Modulatory effects of reservatrol, cirtoflavan-3-ol, and plant derived extracts on oxidative
stress in U937 cells. J Med Food. 2006 Summer;9(2):187-95.

% Vitseva O, Varghese S, Chakrabarti S, Folts JD, Freedman JE. Grape seed and skin extracts inhibit plately function and release of oxygen intermediates. J
Cardiovasc Pharmacol. 2005 Oct;46(4):445-51.

% Iwasaki Y, Matsui T, Arakawa Y. The Protective and hormonal effects of proanthocyanidin against gastric mucosal injury in Wistar rats. J Gastroenterol. 2004
Sep;39(9):831-7.

" Amarowicz R, Dykes GA, Pegg RB. Antibacterial activity of tannin constituents from Phaseolus vulgaris, Fagoypyrum esculentum, Corylus avellana and
Juglan nigra. Fitoterapia. 2008 Apr;79(3):217-9. Epub 2008 Feb 9.

" Quave CL, Plano LR, Pantuso T, Bennett BC. Effects of extracts from Italian medicinal plants on planktonic growth, biofilm formation and adherence of
methicillin-resistant Staphylococcus areus. J Ethnopharmacol. 2008 Aug 13:118(3):418-28. Epub 2008 May 13.

7 Inbaraj JJ, Chignell CF. Cytotoxic action of juglone and plumbagin: a mechanistic sudy using HaCaT keratinocytes. Chem Res Toxicol. 2004 Jan;17(1)55-62.
N P Seeram, R A Momin, M G Nair, L D Bourquin. Cyclooxygenase inhibitory and antioxidant cyanidin glycosides in cherries and berries. Phytomedicine.
2001 Sep;8(5):362-9.

"N P Seeram, R A Momin, M G Nair, L D Bourquin. Cyclooxygenase inhibitory and antioxidant cyanidin glycosides in cherries and berries. Phytomedicine.
2001 Sep;8(5):362-9.



* Najeeb-ur-Rehman, Mehmood MH, Al-Rehaily AJ, Mothana RA, Gilani AH. Species and tissue-specificity of prokinetic, laxative, and spasmodic effects of
Fumaria parviflora. BMS Complement Altern Med. 2012 Mar 10;12:16.

'8 Gilani AH, Bashir S, Janbaz HK, Khan A. Pharmacological basis for the use of Fumaria indica in constipation and diarrhea. J Ethnopharmacol. 2005 Jan
15;96(3):585-9. Epub 2004 Dec 1.

7 Rao CV, Verma AR, Gupta PK, Vijayakumar M. Anti-inflammatory and anti-nocieptive activities of Fumaria indica whole plant extract in experimental
animals. Acta Pharm. 2007 Dec;57(4):491-8.

7 Jaberian H, Piri K, Nazari J. Phytochemical composition and in vitro antimicrobial and antioxidant activities of some medicinal plants. Food Chem 2013 Jan
1;136(1):237-44. Doi: 10.1016/j.foodchem.2012.07.084. Epub 2012 Aug 8.

™ Hordegen P, Cabaret J, Hertzberg H. Langhans W. Maurer V. In vitro screening of six anthelmintic plant products against larval Haemonchus contortus with a
modified methl-thiazolyl=tetrazolium reduction assay. J Ethnopharmacol. 2006 Nov 3;108(1):85-9. Epub 2006 Apr 27.

% Suau R, Cabezudo B, Rico R, Najera F, Lopez-Romero JM. Direct etermination of alkaloid contents in Fumaria species by GC-MS. Phytochem Anal 2002 Nov-
Dec;13(6):363-7.

¥ Wangchuk P, Bremner JB; Samten, Rattanajak R, Kamchonwongpaisan S. Antiplasmodial agents from the Bhutanese medicinal plant Corydalis calliantha.
Phytother Res. 2010 Apr;24(4):481-5.

¥ Wang GX, Zhou Z, Jiang DX, Han J, Wang JF, Zhao Lw, Li J. In vivo anthelmintic activity of five alkaloids from Macleaya microcarpa (Maxim) Fedde against
Dactylogyrus intermedius in Carassius auratus.

% Sun Lm, Zhang CL, Li P. Characterization, antibiofilm, and mechanism of action of novel PEG-stabilized lipid nanoparticles
loaded with terpinen-4-ol.

¥ D S Buck, D M Nidorf, ] G Addino. Comparison of two topical preparations for the treatment of onychomycosis: Melaleuca
alternifolia (tea tree) oil and clotrimazole. J Fam Pract. 1994 Jun;38(6):601-5.

% Pazyar M, Yaghoobi R, Bagherani N, Kazerouni A. A review of applications of tea tree oil in dermatology. Int J Dermatol. 212
Sep 24. doi:10.1111/j.1365-4632.2012.05654 ..

% M S Dryden, S Dailly, M Crouch. A randomized, controlled trial of tea tree topical preparations versus a standard topical
regimen for the clearance of MRSA colonization. J Hosp Infect. 2004 Apr;56(4):283-6.

7N Tsao, C-F Kuo, H-Y Lei, S-L Lu, K-J Huang. Inhibition of group A streptococcal infection by Melaleuca alternifolia (tea
tree) oil concentrate in the murine model. J Appl Microbiol. 2010 Mar;108(3):936-44. Epub 2009 Jul 20.

% Eric Markum, John Baillie . Combination of essential oil of Melaleuca alternifolia and iodine in the treatment of molluscum
contagiosum in children. J Drugs Dermatol. 2012 Mar ;11(3):349-54.

% Jose A Vazquez, Ahmad A Zawawi. Efficacy of alcohol-based and alcohol-free melaleuca oral solution for the treatment of
fluconazole-refractory oropharyngeal candidiasis in patients with AIDS. HIV Clin Trials. 2002 Sep-Oct;3(5):379-85.

% Francesca Mondello, Flavia De Bernardis, Antonietta Girolamo, Antonio Cassone, Giuseppe Salvatore. In vivo activity of
terpinen-4-ol, the main bioactive component of Melaleuca alternifolia Cheel (tea tree) oil against azole-susceptible and -resistant
human pathogenic Candida species. BMC Infect Dis. 2006 Nov 3;6:158.

! A Ergin, S Arikan. Comparison of microdilution and disc diffusion methods in assessing the in vitro activity of fluconazole and
Melaleuca alternifolia (tea tree) oil against vaginal Candida isolates. J Chemother. 2002 Oct;14(5):465-72.

%2 Ramage G, Milligan S, Lappin DF, Sherry L, Sweeney P, Williams C, Bagg J, Culshaw S. Antifungal, cytotoxic, and
immunomodulatory properties of tea tree oil and its derivative components: potential role in management of oral candidosis in
cancer patients. Front Microbiol. 2012;3:220. Epub 2012 Jun 18.

% Brady AJ, Farnan TB, Toner JG, Gilpin DF, Tunney MM. Treatment of a cochlear implant biofilm infection: a potential role for
alternative antimicrobial agents. J Laryngol Otol. 2012 Jul; 124(7):729-38. Epub 2012 Mar 10.

% Francesca Mondello, Antonietta Girolamo, Maria Scaturro, Maria Luisa Ricci. Determination of Legionella pneumophila
susceptibility to Melaleuca alternifolia Cheel (tea tree) oil by an improved broth micro-dilution method under vapour controlled
conditions. J Microbiol Methods. 2009 May ;77(2):243-8. Epub 2009 Mar 3.

% Forrer M, Kulik EM, Filippi A, Waltimo T. The antimicrobial activity of alpha-bisabolol and tea tree oil against Solobacterium
moorei, a Gram-positive bacterium associated with halitosis. Arch Oral Biol. 2012 Aug 28.

% Mickiene R, Bakutis B, Baliukoniene V. Antimicrobial activity of two essential oils. Ann Agric Environ Med. 2011
Jun;18(1):139-44.

%" Nazari ZE, Iranshahi M. Biologically active sesquiterpene coumarins from Ferula species. Phytother Res. 2011 Mar;25(3):315-
23. Doi: 10.1002/ptr.3311. Epub 2010 Oct 28.

% Zallagui A, Gherraf N, Rhouati S. Chemical composition and antibacterial activity of the essential oils of Ferula vesceritensis
Leaves, endemic in Algeria. Org Med Chem Lett 2012 Sep 3;2(1):31

%% Znati M, Jabrane A, Hajlaoui H, Harzallah-Skhiri F, Bouajila J, Casanova J, Ben Jannet H. Chemical composition and in vitro
evaluation of antimicrobial and anti-acetylcholinesterase properties of the flower oil of Ferula lutea. Nat Prod Commun. 2012
Jul;7(7):947-50

100)_Ja'fari AH, Vila R, Freixa B, Costa J, Cailigueral S. Antifungal Compounds from the Rhizme and Roots of Ferula hermonis.
Phytother Res. 2012 Aug 23. Doi: 10.1002/ptr. 4806

"""Tbraheim ZZ, Abdel-Mageed WM, Dai H, Guo H, Zhang L, Jaspars M. Antimicrobial antioxidant daucane sesquiterpenes from
Ferula hermonis Boiss. Phytother Res, 2012 Apr;26(4):579-86. Doi: 10.1002/ptr.3609. Epub 2011 Sep 26.

"% Shahverdi AR, Fakhimi A, Zarrini G, Dehghan G, Iranshahi M. Galbanic acid from Ferula szowitsiana enhanced the
antibacterial activity of penicillin G and cephalexin against Staphylococcus aureus. Bio/ Pharm Bull. 2007 Sep;30(9):1805-7.



183 E] Deeb HK, Al Khadrawy FM, El-Hameid AK. Inhibitory effect of Ferula asafetida L. (Umbelliferae) on Blastocystis sp.
Subtype 3 growth in vitro. Parasitol Res. 2012 Sep;111(3):1213-21. Epub 2012 May 15.

104 Ramadan NI, Abdel-Aaty HE, Abdel-Hameed DM, El Deeb HK, Samir NA, Mansy SS, Al Khadrawy FM. Effect of Ferula
assafoetida on experimental murine Schistosoma mansoni infection. J Egypt Soc Parasitol. 2004 Dec;34(3 Suppl):1077-94.

195 Geroushi A, Auzi AA, Elhwuegi AS, Elzawam F, Elsherif A, Nahar L, Sarker SD. Antiinflammatory sesquiterpenes from the
root oil of Ferula hermonis. Phytother Res. 2011 May;25(5):774-7. Doi: 10.1002/ptr.324

106 Mahady GB, Pendland SL, Stoia A, Hamill FA, Fabricant D, Dietz BM, Chadwick LR. In vitro susceptibility of Helicobacter
pylori to botanical extracts used traditionally for the treatment of gastrointestinal disorders. Phytother Res. 2005 Nov;19(11):988-
91.

197 Savikin K, Menkovié¢ N, Zdunié¢ G, Stevié¢ T, Radanovié D, Jankovi¢ T. Antimicrobial activity of Gentiana lutea L. extracs. Z
Naturforsch C. 2009 May-Jun;64(5-6):33-42

198 Oztiirk N, Korkmaz S, Oztiirk Y, Baser KH. Effects of gentiopicroside, sweroside and swertiamarine, secoiridoids from
gentian (Gentiana lutea ssp. symphyandra), on cultured chicken embryonic fibroblasts. Planta Med. 2006 Mar;72(4):289-94

19 Kintzios S, Papageorgiou K, Yiakoumettis I, Baricevic D, Kusar A. Evaluation of the antioxidants activities of four Slovene
medicinal plant species by traditional and novel biosensory assays. J Pharm Biomed Anal. 2010 Nov 2;53(3):773-6 . Epub 2010
May 20.

"0 Kusar A, Zupancic A, Sentjurc M, Baricevic D. Free radical scavenging activities of yellow gentian (Gentiana lutea L.)
measured by electron spin resonance. Hum Ex Toxicol. 2006 Oct;25(10):599-604

"' Sibel Roller, Nina Ernest, Jane Buckle. The antimicrobial activity of high-necrodane and other lavender oils on methicillin-
sensitive and -resistant Staphylococcus aureus (MSSA and MRSA). J Altern Complement Med. 2009 Mar;15(3):275-9.

"2 E Michael Sarrell, Herman Avner Cohen, Ernesto Kahan. Naturopathic treatment for ear pain in children. Pediatrics. 2003
May;111(5 Pt 1):e574-9.

'3 Jason A Hawrelak, Trudi Cattley, Stephen P Myers. Essential oils in the treatment of intestinal dysbiosis: A preliminary in
vitro study. Altern Med Rev. 2009 Dec;14(4):380-4.

"ED D'Auria, M Tecca, V Strippoli, G Salvatore, L Battinelli, G Mazzanti. Antifungal activity of Lavandula angustifolia
essential oil against Candida albicans yeast and mycelial form. Med Mycol. 2005 Aug;43(5):391-6.

!5 Shigeharu Inouye, Yayoi Nishiyama, Katsuhisa Uchida, Yayoi Hasumi, Hideyo Yamaguchi, Shigeru Abe. The vapor activity
of oregano, perilla, tea tree, lavender, clove, and geranium oils against a Trichophyton mentagrophytes in a closed box. J Infect
Chemother. 2006 Dec;12(6):349-54. Epub 2007 Jan 18.

"6 Atsumi T, Tonosaki K. Smelling lavender and rosemary increases free radical scavenging activity and decreases cortisol level
in saliva. Psychiatry Res. 2007 Feb 28;150(1):89-96. Epub 2007 Feb7.

"7 portillo-Ruiz MC, Sanchez RA, Ramos SV, Mufioz JV, Nevarez-Moorillon GV. Antifungal effect of Mexican oregano (Lippia
berlandieri Schauer) essential oil on a wheat flour-based medium. J Food Sci. 2012 Aug;77(8):M441-5. Doi: 10.111/j.1750-
3841.2012.02821.x.

8 vale-Silva L, Silva MJ, Oliveira D, Gongalves MJ, Cavaleiro C, Salgueiro L, Pinto E. Correlation of the chemical composition
of essential oils from Origanum vulgare subsp. virens with their in vitro activity against pathogenic yeasts and filamentous fungi.
J Med Microbiol. 2012 Feb;61(pt 2):252-60. Epub 2011 Oct 20.

9 Sokovié M, Glamoclija J, Marin PD, Brki¢ D, van Griensven LJ. Antibacterial effects of the essential oils of commonly
consumed medicinal herbs using and in vitro model. Molecules 2010 Oct 27;15(11):7532-46.

120 E] Babili F, Bouajila J, Souchard JP, Bertrand C, Bellvert F, Fouraste I, Moulis C, Valentin A. Oregano: chemical analysis
and evaluation of its antimalarial, antioxidant, and cytotoxic activities. J Food Sci. 2011 Apr;76(3):C512-8. Doi: 10.1111/j. 1750-
3841.2011.02109.x.

2! Palaniappan K, Holley RA. Use of natural antimicrobials to increase antibiotic susceptibility of drug resistant bacteria. Int J
Food Microbiol. 2010 Jun 15;140(2-3):164-8. Epub 2010 Apr. 13.

122 Silva FV, Guimaries AG, Silva ER, Sousa-Neto BP, Machado FD, Quintans-Janior LJ, Arcanjo DD, Oliveira FA, Oliveira
RC. Anti-Inflammatory and Anti-Ulcer Activities of Carvacrol, a Monoterpene Present in the Essential Oil of Oregano. J Med
Food. 2012 Aug 14.



