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Premium .
Peppermint Ol

4 fl oz. / 120m|

Thanks for your purchase. It is very much apiated. If this is your first introduction to essal oils,
welcome! We're honored you chose Essentially KateSaddition to our Tea Tree Oil, we also offer
Peppermint and Lavender essential oils, with Rpsthbe available soon, and many more to follow.

It wasn't long ago that | was new to essentisl ol was amazed at all the uses | saw listethe
internet. But being a researcher, | wanted to kndnat had actually been studied scientifically.e Thore
research | completed, the more impressed | became.

Tea tree oil is a good example. Like many dssdanils, it's a great all-purpose cleaner, a ratinsect
repellent and fungicide, and shown by researclHfey potentialbenefit in many areas of human and
animal health.

| am limited in what | can say about healthodglers can do it, because they are speaking irr@enén
speaking about a specific product. If | made sofrtbe statements you'll find on the internet, @uld be
considered a claim of treatment and cure for oadpct, and place it in the category of a drug neagii
FDA approval.

| can offer directions for use on topics tha aot subject to FDA regulation. On health isstiean
only provide information. For that reason, | hgug many hours into assembling the extensive bddy o
research included here.

Though essential oils are "natural” and prek#tlet or no toxicity in diluted form, please rember that
they can be toxic in concentrated form, espediallgmall children. Keep out of reach of childreémih
times. Be cautious in any topical application.

Be careful to wash your hands after use to prtevansfer to the eyes. If that happens, rinsd warm
water, but remember that oil is not soluble in watéou may wish to put a drop of carrier oil, sush
olive oil in the eye to dilute the irritant effeat the oil until it passes.

Please don't be put off by the length of thislgu Scan through it to see what's here, then lgothe
topic you need when you need it. If you have daest e-mail me at support@essentiallykates.cdm. |
you know of a use not included here, please sealdrig. | have learned more from the kind pedkée |
you who buy our products than from all the resedikehcompleted.

Best Regards,
Dr. Steve Foster
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Cleaning

Cleaning is one of the top uses of tea tree oiichvhas been shown to be naturally antibacteni;\aral,
and anti-fungal, and to repel many insects, inalgdies, in scientific studies. That makes itraaj
nontoxic cleaner. In addition, it leaves a cldeesh smelling aroma.

Natural disinfectants are being valued all the tirB¢udies have shown that adding increasing amsafnt
chemical disinfectant to disease-causing bacteuitire (Pseudomonas aeruginosa) results in thetrac
adapting by genetic mutation, and not only becommoge and more resistant to the disinfectant, dut t
antibiotics as well. This effect has not been destrated with natural oils.

Here are some short quotes from research absthattsomment on these properties of tea treeTdie
full abstracts are included in the Research Addemduthe end of this guide as well as others roaded
here. You can also access the full abstract,rasdme cases the full article, free at www.pubnwad.c
In most cases, there is a fee for the full artidister the title reference in the search bar,fallolv the
links.

Anti-Fungal

J Appl Microbiol. 2003;95(4):853-60.

Antifungal activity of the components of Melaleuca alternifolia (tea tree) oil.

"To investigate the in vitro antifungal activity thfe components of Melaleuca alternifolia (tea }rei"
"All tea tree oil components, except beta-myrcéad, antifungal activity."

Lett Appl Microbiol. 2003;37(2): 185-7.

Antimycotic activity of Melaleuca alternifolia essential oil and its major components.

"The majority of the organisms were sensitive todghsential oil, with TTO and terpinen-4-olo beting
most active oils showing antifungal activity at mmaom inhibitory concentration values lower thaneath
drugs.”

Anti-Bacterial

Can J Microbiol. 2015 Jan;61(1): 82-8.

Effect of tea tree (Melaleuca alternifolia) oil asa natural antimicrobial agent in lipophilic
formulations.

"There has been increased interest surroundingudeeof tea tree oil (TTO) as a natural antimicrdiia
"..low levels of TTO were effective in reducingnaiical growth during the use of the product.”

Int J Immunopathol Pharmacol. 2006 Jul-Sep;19(3):539-44.

Melaleuca alternifolia essential oil possesses potent anti-staphylococcal activity extended to strains
resistant to antibiotics.

"The anti-staphylococcal activity of terpinen-4asld TTO were superior to those of antibiotics
belonging to the major families..”

Anti-Viral

Molecules. 2013 Aug 9;18(8):9550-66.
Melaleuca alternifolia concentrate inhibitsin vitro entry of influenza virusinto host cells.
"Our aim was to investigate whether MAC has anvitiro inhibitory effect on influenza virus infeatio”
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“..we proved that MAC could prevent influenza viftem entering the host cells by disturbing the
normal viral membrane fusion procedure."

Lett Appl Microbiol. 2009 Dec;49(6): 806-8.

In vitro antiviral activity of Melaleuca alternifolia essential oil.

"These data show that TTO has an antiviral actiagyinst influenza A/PR/8 virus subtype H1N1 and
that antiviral activity has been principally attubed to terpinen-4-ol, the main active component.”
"TTO should be a promising drug in the treatmenndlfienza virus infection."

HNO. 2011 Dec;59(12):1176-84.

[Efficacy of plant products against herpetic infections].

"Balm oil, tea tree oil and peppermint oil demoastrin vitro a significant antiherpetic activity amly
related to a direct drug-virus particle interactiprpome essential oils also act directly virucidal.
Interestingly, these essential oils are also higidyive against acyclovir-resistant herpes simplexs
strains."

Chemical Disinfectants and Antibiotic Resistance

Microbiology. 2010 Jan; 156(Pt 1): 30-8.

Effect of subinhibitory concentrations of benzalkonium chloride on the competitiveness of

Pseudomonas aeruginosa grown in continuous culture.

"This study investigates the link between adaptatitobiocides and antibiotics in Pseudomonas
aeruginosa. An enrichment continuous culture chd¢tuginosa.. was operated.. with added benzalkonium
chloride (BKC). A derivative, PA-29 (696 h), dentosted a >12-fold decrease in sensitivity to the
biocide..."

"The variant demonstrated a 256-fold increase sig&nce to ciprofloxacin..”

"These results indicate the importance of enviram@aeconditions on selection and maintenance of
biocide adaptation."

A Word About Mixing Oil and Water

Any time you mix oil and water, a small amount lod ©il may remain "suspended" in the water, buttier
most part, the oil will float on top. It is best &dd a small amount of an emulsifier (soap), whielps the
oil and water mix.

You can use liquid dish soap for some purposesfaoudthers, you'll want to buy a liquid nontoxiothanic
or castile soap. These are soaps that are madayeinom plants, very much like essential oilBhey are
generally nontoxic, insecticidal, and very effeetcleaners.

There will be cases in which you'll use just deligoap as an emulsifier to help the oil and watigr and
others when you'll want the cleaning benefit ofshap, and so add more. You might choose to conver
entirely to nontoxic soaps in the house, as wardidy years ago when we started our family.

These soaps should be generally available at ang #tat carries natural products, such as Sprouts,
Vitamin Cottage or a Health Food Store. We plaoffer our own botanic soap product in the not too
distant future, so watch for that as well.
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Counters, Tile, and other Hard Surfaces

| suggest making up a spray bottle of 1% tea tiesnd water, which would be six drops of tea tode
per ounce, or one teaspoon per cup of water, as #ne 50 drops in a teaspoon. Always be surddaa
few drops of botanic soap (or dish soap) to hedpathand water mix. If you want something strange
double the tea tree oil to 2% or more.

| like to add a half cup of vinegar, but that'siopél. It's best to use distilled or purified waifeyou have
it available. If you have a water filter that qaoduce acidic water, use that. Spray and wipd har
surfaces as you would with any cleaner. On stubbmatter, spray and let sit for a few minutes kefor
wiping. Use a brush as needed.

Mold and Mildew

Mold and mildew are both types of fungi, and tegetoil is anti-fungal. Make up a small amount dft@
5% solution and put it in a spray bottle. To mak4% solution add 4 teaspoons per cup of water (o
teaspoon per cup makes a 1% solution. If you'ldngdess, 6 drops per ounce of water will compase
1% solution, as there are 600 drops in an ounce.

If you can, it's best to allow the area to fully thefore spraying. You might accelerate that psed®/ use
of a fan, but don't aim it directly at the moldotydon't want to blow mold spores into the air.

Spray the area of mold and mildew thoroughly afahait to air dry. Brush with a stiff brush and
eliminate as much dry matter as possible, therysggain while brushing, and rinse with water.
Considering the potential health risks of moldshee to wear a mask and gloves. Once again, yold c
add a small amount of vinegar in place of soménefwater. Acidity seems to promote the anti-fungal
effect of tea tree oil. One study that | found, bam't seem to locate now, showed the greatestnaati
pH 5.5.

After the area is rinsed and dry, wipe it down vifie surface spray of tea tree oil described abave,do
so whenever you clean. With grout or other poswréaces, it is unlikely the tea tree oil will remaothe
discoloration. If you choose to use bleach to nediscoloration, do it after the tea tree cleanargl
then wipe down the area down again w/ the teadpesy to prevent further growth.

Try to identify the underlying causes of mold/midgrowth, which is most often ongoing or frequent
moisture. Do what you can to change the localrenment to be less hospitable to mold and mildew.

Hard Floors

Especially with young children, who spend a lotioke close to the floor, it's best to clean floars
carpets with nontoxic cleaners. Add one to twapeans of tea tree oil, along with your nontoxitamic
or castile soap, to the mop bucket when cleanind sarface floors.

Laundry

If you live in a damp or humid climate, add a helispoon of tea tree oil to washing machine load of
towels and other materials that tend to be promadisture, and therefore mold and mildew. Fill thie
at least part way w/ water, add soap, then théréeaoil, then the material to be washed.
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In addition, or as an alternative, spray a washalath the tea tree spray nearly to saturation,tanolw it
in the dryer with towels, sheets, etc. You canth&ein place of dryer sheets, or scent dryeshailh tea
tree oil.

Dishwasher

Sprinkle a few drops in the soap dispenser of glishwasher, along with the dishwasher detergefdyde
running. The detergent will act as the emulstieehelp the oil and water mix when the clean cyutles.
If you wash dishes by hand, add a few drops tcitile

Dentures and Toothbrushes

Several studies have shown tea tree oil to bete#eagainst oral and denture related bacteriafiamgi,
including candida albicans, the most common ca@isemture stomatitis. Add a few drops of tea wie
to whatever you're already soaking your dentured mght. Swirl and let sit.

Toothbrushes are a great place to grow bacteak $our toothbrush in enough water to cover tipe to
of the brush, with a few drops each of tea treamd botanic soap. Stir and let sit overnight.

Here are some quotes from scientific abstracts cemting on tea tree oil studied in this capacithe T
complete abstracts are included in the Researclerdidn at the end of this guide.

Gerodontology. 2014 Dec 19.

Comparative evaluation of antifungal action of tea tree oil, chlorhexidine gluconate and fluconazole

on heat polymerized acrylic denture baseresin - an in vitro study.

"Candida albicans-associated denture stomatitiésmost common type of denture stomatitis seen in
denture wearers. This study evaluates and comgheeantifungal action of fluconazole, chlorhexidine
gluconate and tea tree oll.."

"Chlorhexidine and tea tree oil inhibited Candidp to the 14th day, whereas antifungal effect of
fluconazole was not significant after the 7th day."

Indian J Dent. 2014 Oct;5(4):183-9.

Evaluation of antimicrobial efficacy of garlic, tea tree ail, cetylpyridinium chloride, chlorhexidine, and
ultraviolet sanitizng device in the decontamination of toothbrush.

"To assess and compare the efficacy of 3% garhli@ety 0.2% tea tree oil, 0.2% chlorhexidine, 0.05%
cetylpyridinium chloride, and ultravoilet (UV) tddirush sanitizing device as toothbrush disinfegant
against Streptococcus mutans."

"Differences of 77.74 colony forming units (CFU}&a tree oil group.."
"The antimicrobial agents used in this study effety reduced the S. mutans counts and hence can be
considered as toothbrush disinfectants to prevental caries."

Hand Washing

Add several drops of tea tree oil (6 drops per eumculd be 1%) to the liquid pump hand soap dispens
in your bathroom or kitchen.

Add 8 drops of tea tree oil per ounce of a nongyemscented hand lotion in a small container hia#tes
or stir well for use as a waterless hand sanitizer.
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Please be aware that no claims are being made "i®bactericidal or virucidal efficiency of eithef
these methods. The logic is sound, but the resilltgary based on ingredients and concentration.

Here are some quotes from a research abstraagtdahahents on tea tree oil studied in this capacitye
full abstract is included in the Research Addenatitihe end of this guide.

Rev Lat Am Enfermagem. 2013 Nov-Dec;21(6):1212-9.

Comparison of hand hygiene antimicrobial efficacy: Melaleuca alternifolia essential oil versus
triclosan.

"..this study aimed to evaluate the efficacy ofchaygiene performed with two different soap
formulations: 0.3% Melaleuca alternifolia essentmdll versus 0.5% triclosan.."

"..referring to the soft soap, there was no differe between the performance of soap with 0.3% M.
alternifolia and soap containing 0.5% triclosan."

Freshen and Deodorize Stale Carpets

Mix 15 drops of tea tree oil per 1/2 cup of baksamgla. Mix well. Sprinkle or sift onto the carpeid
brush in lightly. Let sit for several hours ancdwam.

Stale Car Odor

Use the carpet mix to freshen the carpets in yaur Spray and wipe all the hard surfaces withi¢hetree
oil cleaning spray, spray a little into each of #irevents in the cab, and if you can find the cati inlet
under the hood, turn the fan on and spray a feaysgnto the air inlet. Let the fan run a few nhésu

Changing Tables, Cribs, Baby Carriers,Car seats,Diaper Pail, Toys, etc.

Use a 1 or 2% tea tree oil spray to wipe down eggasirfaces when you clean; especially after usamby
ill child or playmate.

Please be aware that no claims are being made "imhbactericidal or virucidal efficiency of this
application. The logic is sound, but the resullbvary based on application.

Sticky Adhesive Residues or Tar

Apply full strength to a disposable rag, wipe @n,dit for a few minutes, then using the rag, sevitb a
lot of elbow grease.

Personal care

Deodorant

Underarm odor is due to the bacterial action osgeation, not the perspiration itself. 1 havedisevery
light dilution of botanic soap and essential olater as my deodorant for years. It has beenteffieand
nontoxic.. no aluminum chlorhydrate.

Mix up a 2% solution (12 drops per ounce) of cotidad botanic soap with water in a small spritzer
spray bottle. Add a few drops of tea tree oilrgstd a little, you can always add more). Use@s y
would any spray deodorant. | spray 3 or 4 timeheade. Ifit isn't as effective as needed, iasecthe
concentration of soap and/or tea tree oll.
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Toothpaste

| know I'll incite a few "yucks" for this one, butave also used a dilute nontoxic mix of botaoiasand
essential oil for my toothpaste. Tea tree oillb@an shown in scientific study to be active agaimstmost
common oral bacteria and fungi.

There are many ways to do this. Simply add a doogur current toothpaste before brushing, make up
your own dry powder by mixing 15 to 20 drops of tese oil with a half cup of baking soda, or use a
foaming pump, as | do, with about a 2.5% solutibbatanic soap to water (15 drops per ounce of fyate
with 1-2 drops of tea tree oil per ounce of watkrisn't intended to be swallowed, but it's safem

fluoride toothpaste even if you do.

| have also used peppermint oil, and | have td $kg that a little better because it leaves myutho
feeling fresh and tingly. Tea tree oil tastestarimre "medicinal." | suggest trying both and céiag
what you prefer.

Shampoo

Add a few drops of tea tree oil to your shampodlédor fresh smelling hair and, a clean and well
conditioned scalp.

Here are some quotes from a research abstraagtahahents on tea tree oil studied in this capacitye
full abstracts are included in the Research Addemduthe end of this guide.

J Am Acad Dermatol. 2002 Dec;47(6):852-5.

Treatment of dandruff with 5% tea tree oil shampoo.

"We conducted a randomized, single-blind, paradjiedup study to investigate the efficacy and
tolerability of 5% tea tree oil and placebo in gatts with mild to moderate dandruff.”

The 5% tea tree oil shampoo group showed a 41%adugmnent in the quadrant-area-severity score
compared with 11% in the placebo group.."

Braz J Microbiol. 2012 Oct;43(4): 1347-54.

Inhibitory effect of essential oils against Trichosporon ovoides causing Piedra Hair I nfection.

"Piedra, is an asymptomatic fungal infection of tar shaft, resulting in the formation of nodutes
different hardness on the infected hair."

"The essential oils of Cymbopogon winterians, Mamiperita, Cinnamomum zeylanicum, Melaleuca
alternifolia and Eucalyptus globulus were proved®most effective against the fungus Trichosporon
ovoides."

J Environ Biol. 2013 Jan;34(1):17-22.

Screening of some essential oils against Trichosporon species.

In this study 25 essential oils were extracted ser@ened against two Trichosporon species i.e.
Trichosporon asahii and Trichosporon cutaneum.

The results showed that the maximum anti-yeastigctigainst T. asahii and T. cutaneum was
demonstrated by oil of Mentha piperita showing fiaiibition of both the fungi, Melaleuca alternii@l
with an inhibition zone of 45 and 40 mm..

These results support that the essential oils @anded to cure superficial mycoses and these ays m
have significant role as pharmaceuticals and presgves.
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Foot Soak

Soak your feet in a solution of 2% tea tree oil eadm water. Add a few drops of botanic or castdep
to help the oil and water mix, and some epsom #galisilable. Let soak for five or ten minutelsen
brush around the cuticles and nails with a sméllmoish.

Facial Cleanse

Make a strong cup of your favorite herb tea, chaileoworks great. Mix 1/4 cup of liquid castile spa
1/2 teaspoon of olive, rosehip, or other light iearoil, add 10 drops of tea tree oil, and enowgghtd
make up a total of 4 ounces. You could also agidraédrops of vitamin E oil if you have it on hand
Mix well, and place in a small pump or dispensetlbo Work into a wet washcloth, wash face andein

Freshen Breath

Mix up a spray of six drops of tea tree oil per caiof distilled water. Shake well and spray irfte t
mouth and throat, add a little water, gargle fors86onds and rinse.

Skin

There has been a great deal of study in this amael of which is included in the research addendum.
Here is the reference for a complete short aréigglable free at www.pubmed.com. Just searchittbe
in the search bar and follow the links. At thediof this writing, this was a direct link to theiele..
http://www.nature.com/jid/journal/v123/n4/full/56826a.html

J Invest Dermatol. 2004 Oct;123(4):xviii-XiX.
The Wizard of Oz, or the intriguing tale of the teatree.
Free full text

Garden

Tea Tree oil has been shown by scientific studyombt to prevent fungal growth on plants, but eten
kil many species of fungi.

To address current garden or plant fungal infestiomx 3 to 4 teaspoons of tea tree oil per cupater
in a spray bottle (a 3 to 4% solution). Add dditoap as an emulsifier. Apply directly to ingstiplants
once or twice a week. It's probably best to sprdiie evenings, or at least when it isn't too dwoin
direct sun. Always test spray a few leaves an@masfor tolerance at the concentration used.

To prevent future fungal growth on plants and lsaeet the concentration in half, and spray evety 4
days.

If plants have some blight on leaves but not teenstor fruit, carefully clip off the bad leaves &ee to
bag and discard), spray the clipped ends and thefe¢he plant.

Tea tree oil is also an excellent natural insegelient, and you'll reap additional benefits irstreéspect.

Tree Trimming

Especially with fruit trees, but really with aletes and ornamentals, dip in or spray the cuttiogwih a
2% tea tree oil solution between cuts to preveatsfiread of any known or unknown disease. Itsals
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good idea to spray the fresh cut limbs of fruiegeand others too, for the same reason. Thspscally
true if you have known infection present.

Repelling Insects

Very many essential oils have been shown by stergsearch to be effective natural insect reptdle
Tea tree oil is no exception.

Tea tree oil can be diffused into the air and spdaynto surfaces (1 to 2% solution of tea tre@éailater
with a little soap as an emulsifier) to discouragéh flying and crawling insects.

Here are some short quotes from research absthattsomment on tea tree oil studied in this cdpaci
The full abstracts are included in the ResearcheAddm at the end of this guide.

Trop Biomed. 2015 Mar; 32(1): 160-6.

In vitro repellent effect of tea tree (Melaleuca alternifolia) and andiroba (Carapa guianensis) oils on
Haemotobia irritans and Chrysomya megacephala flies.

"This study aimed to evaluate the repellent efbétea tree (Melaleuca alternifolia) and andiroba
(Carapa guianensis) essential oils on two specidies.."

"The study demonstrated that all three oils usemh&d in vitro repellent effect against both speafkes
flies."

Vet Parasitol. 2012 Mar 23;184(2-4):271-8.

I nsecticidal and repellent effects of tea tree (Melaleuca alternifolia) oil against Lucilia cuprina.
"Laboratory studies were conducted to assess fleetedf tea tree oil (TTO) from Melaleuca altertigo
(terpinen-4-ol chemotype) against different stagiethe Australian sheep blowfly Lucilia cuprina.”
"Formulations containing 1% TTO caused 100% motyadif L. cuprina eggs and 1st instar larvae and
2.5% TTO caused mortality of most second and ihsthr larvae in agar feeding assays."

Med Vet Entomol. 2014 Aug; 28 Suppl 1:33-9.

Insecticidal and repellent effects of tea tree and andiroba oils on flies associated with livestock.

"This study aimed to evaluate the insecticidal eaqgkllent effects of tea tree, Melaleuca alternaof
"Tea tree oil at a concentration of 5.0% was ald&itl M.domestica with 100.0% efficacy after 1Zh o
exposure."

"It is possible to conclude that these essentilal lmave insecticidal and repellent effects agaihst
species of fly used in this study."

Aromatherapy Options

There are several options for getting tea trearoima into the air.

1. Place several open shallow containers of tzadil.

2. Add a few drops of oil to an old style steammiulifier.

2. Use a diffuser.

3. Use a simmering pot, which is a small ceraroicvath an electric heating element.

Diffusers do not heat the oil, which is consideamdadvantage by some. However, | have been ut@able
find evidence that moderate heating in a water atns the characteristics of the oil. Diffuserquire
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more attention. Depending on their size, they rbestefilled as often as every few hours. They gis
through more oil.

| have seen studies in which aromatherapy was qpeeid by leaving an open container near the sulijgct,
wearing a small peppermint oil sachet on the ldpelyse of oxygen mask infusion, by diffuser, anere
by heating it in a "simmering pot."

| have had responses from people that spray tineia€e, a/c, or humidifier filters. | learned with
peppermint oil that, if my intention was to get #Hrema into my sinuses and/or lungs, the best rdetas
to put a few drops of oil on a "surgeon's mask, \madr the mask. It was extremely effective, ahdd
only applied a few drops of oil to the mask.

As far as getting the aroma into room air, | mamgasmall heated ceramic pot in my office which |
purchased at WalMart for $10. It is easily mairgdin | add a few drops of oil each morning (frofarge
selection), and about a half cup of distilled wageery 3 to 4 days. | do empty it and clean it
occasionally, but it isn't really necessary, asdigekeep it clean. It is set on a timer that esran an hour
before we arrive, and shuts off an hour beforeeaed. Rarely a day goes by that someone doegrilt sa
always smells so good in here!"

When in doubt, dilute. You can always add more.

Topical application of full strength essentialinismall amounts is not a problem for most, but lbanoo
much for some individuals, and for children. Ya@andlilute essential oils with any of several carois,
including rosehip, jojoba, fractionated coconuf olive oil, or even vegetable oll, if that is ydlu have
available. Start at a lower concentration thantyonk. It's easier to add a few drops more oéesal oil
than many more of carrier oll

Dilution Ratio Chart

Desired Dilution Ratio 1% 2% 3% 5% 10% 25%
Drops of oil per 1 teaspoon (5 ml, 1/6 o0z.) 1 2 3 5 10 25
Drops of oil per 2 teaspoons (10 ml, 1/3 o0z.) 2 4 6 10 20 50
Drops of oil per 3 teaspoons (15 ml, 1/2 0z.) 3 6 9 15 30 75
Drops of oil per 4 teaspoons (20 ml, 2/3 0z.) 4 8 12 20 40 100

Drops of oil per 5 teaspoons (25 ml, 5/6 0z.) 5 10 15 25 50 125

Drops of oil per 6 teaspoons (30 ml, 1 0z.) 6 12 18 30 60 150
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Research Addendum

There is a substantial body of research shopagntialhealth benefits of tea tree oil.
However, the only way these kinds of studies edeaace to large clinical trials and
submission to the FDA for approval as a "drugf there is a great deal of money to be
made. As tea tree oil is a natural substance andat be patented, that is highly unlikely.

Though the research is often clear in showingebg and any risk of use is generally
minimal to none, it is not possible for me to ofégecific recommendations or to advocate
the use of our tea tree oil in any human or antmealth related capacity. To do so would
place our product in the category of a drug, sulip&DA approval and regulation.

Therefore, in no instance is the information provided in this guide intended to
diagnose, treat, mitigate, or cure any human or animal health complaint or disease that
is under the regulation of the FDA. Theresearch abstractsincluded here are provided
for informational purposes only.

This research were discovered by exhaustive weatch at www.pubmed.com, a great
resource that few people know about. If therepsudicular topic of interest to you, you
may find more information by searching in the sananer at pubmedf it says "Free Full
Text," or "Free PMC Atrticle" below the abstracte thll article is available free at pubmed.

| have included only the scientific abstracteeheThe full article is sometimes available
free, and virtually always available for purcha3ée links will show when you view the
abstract at pubmed.

Feel free to e-mail me (support@essentiallykates) with questions, or requests for
information on specific topics. If | know of redat research, I'll be glad to send it to you.

| have loosely organized these abstracts iniegoaies, but you'll find that there is a lot of
overlap. Please don't let the technical terminpliigcourage you. This is the best
information available on these topics.

Dr. Steve Foster
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Skin Infection & Inflammation

Evid Based Complement Alternat Med. 2014;2014:72634

Essential oils for complementary treatment of surgial patients: state of the art.

Aromatherapy is the controlled use of plant essefmetherapeutic purposes. Its applications are
numerous (i.e., wellbeing, labour, infections, detige and anxiety treatment) but often they havebeen
scientifically validated. The aim of the presenidstis to review the available literature to detieemf
there is evidence for effectiveness of aromatheirapyrgical patients to treat anxiety and insomiza
control pain and nausea, and to dress wound. Effisaudies of lavender or orange and peppermint
essential oils, to treat anxiety and nausea, réspsc have shown positive results. For other aspesuch
as pain control, essential oils therapy has shawentain results. Finally, there are encouragirtg ttar
the treatment of infections, especially for te@ tod, although current results are still incontlas|t
should also be considered that although they #eegia reactions and toxicity can occur after oral
ingestion. Therefore, while rigorous studies aradearried out, it is important that the therapeuse of
essential oils be performed in compliance withicdihsafety standards.

Free PMC Article

Int J Dermatol. 2013 Jul;52(7):784-90.

A review of applications of tea tree oil in dermatégy.

Tea tree oil (TTO) is an essential oil, steam-tbstifrom the Australian native plant, Melaleuca
alternifolia. It has a minimum content of terpingé®! and a maximum content of 1, 8-cineole.
Terpinen-4-ol is a major TTO component which exkiltrong antimicrobial and anti-inflammatory
properties. Tea tree oil exerts antioxidant agtigitd has been reported to have broad-spectrum
antimicrobial activity against bacterial, viralnfyal, and protozoal infections affecting skin anttosa.
Several studies have suggested the uses of TTfddreatment of acne vulgaris, seborrheic derimatit
and chronic gingivitis. It also accelerates the mihealing process and exhibits anti-skin cancivityc
This review opens up new horizons for dermatolsgisthe use of this herbal agent.

J Drugs Dermatol. 2012 Mar;11(3):349-54.

Combination of essential oil of Melaleuca alternifba and iodine in the treatment of molluscum
contagiosum in children.

Molluscum contagiosum is a common childhood vikath €ondition and is increasingly found as a sdyual
transmitted disease in adults. Current treatmetibiapare invasive, requiring tissue destructioth an
attendant discomfort. Fifty-three children (mear &33+5.1 years) with the diagnosis of molluscum
contagiosum were treated with twice daily topiggdlecation of either essential oil of Melaleuca
alternifolia (TTO), a combination of TTO and orgzaily bound iodine (TTO-I), or iodine alone. At the
end of 30 days, 48 children were available foofellup. A greater than 90% reduction in the numifer o
lesions was observed in 16 of 19 children treatitd W O-I, while 1 of 16 and 3 of 18 children méet
same criteria for improvement in the iodine and Tgroups (P<0.01, ANOVA) respectively by
intention-to-treat analysis. No child discontinuegsatment due to adverse events. The combination of
essential oil of M. alternifolia with organicallpbnd iodine offers a safe therapeutic alternativine
treatment of childhood molluscum.
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Br J Dermatol. 2002 Dec;147(6):1212-7.

Tea tree oil reduces histamine-induced skin inflamtion.

BACKGROUND: Tea tree oil is the essential oil stedistilled from Melaleuca alternifolia, an Ausiee
native plant. In recent years it has become ingrglgpopular as an antimicrobial for the treatmeht
conditions such as tinea pedis and acne.

OBJECTIVES: To investigate the anti-inflammatorgerties of tea tree oil on histamine-induced weal
and flare.

METHODS: Twenty-seven volunteers were injectedaérmally in each forearm (study and control
assigned on an alternating basis) with histamipeadiphate (5 microg in 50 microL). Flare and weal
diameters and double skin thickness were measuwergt 20 min for 1 h to calculate flare area andlwea
volume. At 20 min, 25 microL of 100% tea tree odsvapplied topically to the study forearm of 21
volunteers. For six volunteers, 25 microL paraffirwas applied instead of tea tree oil.

RESULTS: Application of liquid paraffin had no sificant effect on histamine-induced weal and flare
There was also no difference in mean flare aread®t control arms and those on which tea treeasl w
applied. However, mean weal volume significantlgréased after tea tree oil application (10 minraéa
tree oil application, P = 0.0004, Mann-Whitney $t}e

CONCLUSIONS: This is the first study to show expentally that tea tree oil can reduce
histamine-induced skin inflammation.

Acnhe

J Dermatol Sci. 2012 Aug;67(2):120-9.

Topically applied Melaleuca alternifolia (tea tree)oil causes direct anti-cancer cytotoxicity in
subcutaneous tumour bearing mice.

BACKGROUND: Melaleuca alternifolia (tea tree) GIITO) applied topically in a dilute (10%) dimethyl
sulphoxide (DMSO) formulation exerts a rapid am@tircer effect after a short treatment protocol. Tummo
clearance is associated with skin irritation mestidty neutrophils which quickly and completely tess
upon treatment cessation.

OBJECTIVE: To examine the mechanism of action dguhg the anti-cancer activity of TTO.
METHODS: Immune cell changes in subcutaneous turbearing mice in response to topically applied
TTO treatments were assessed by flow cytometryramiinohistochemistry. Direct cytotoxicity of TTO
on tumour cells in vivo was assessed by transmiss&ctron microscopy.

RESULTS: Neutrophils accumulate in the skin follegvtopical 10% TTO/DMSO treatment but are not
required for tumour clearance as neutrophil demtediid not abrogate the anti-cancer effect. Tolical
applied 10% TTO/DMSO, but not neat TTO, inducesecumulation and activation of dendritic cells and
an accumulation of T cells. Although topical apgiion of 10% TTO/DMSO appears to activate an
immune response, anti-tumour efficacy is mediated Hirect effect on tumour cells in vivo. The dire
cytotoxicity of TTO in vivo appears to be assoabvath TTO penetration.

CONCLUSION: Future studies should focus on entmantiie direct cytotoxicity of TTO by increasing
penetration through skin to achieve a higher int@tpene concentration. This coupled with boosting
more specific anti-tumour immune response willjikesult in long term clearance of tumours.

Med J Aust. 1990 Oct 15;153(8):455-8.
A comparative study of tea-tree oil versus benzoygroxide in the treatment of acne.
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Tea-tree oil (an essential oil of the Australiahveatree Melaleuca alternifolia) has long beerardgd as

a useful topical antiseptic agent in Australia aad been shown to have a variety of antimicrobial
activities; however, only anecdotal evidence exwtsts efficacy in the treatment of various skin
conditions. We have performed a single-blind, ranided clinical trial on 124 patients to evaluate th
efficacy and skin tolerance of 5% tea-tree oiligehe treatment of mild to moderate acne when @egh
with 5% benzoyl peroxide lotion. The results okteiudy showed that both 5% tea-tree oil and 5%
benzoyl peroxide had a significant effect in amelimg the patients' acne by reducing the number of
inflamed and non-inflamed lesions (open and clasededones), although the onset of action in the cas
of tea-tree oil was slower. Encouragingly, feweleseffects were experienced by patients treatdd wit
tea-tree oil.

Indian J Dermatol Venereol Leprol. 2007 Jan-Feb;73K):22-5.

The efficacy of 5% topical tea tree oil gel in mildo moderate acne vulgaris: a randomized,
double-blind placebo-controlled study.

BACKGROUND: Finding an effective treatment for adiat is well tolerated by the patients is a
challenge. One study has suggested the efficatgadfee oil in treatment of the acne vulgaris.

AIM: To determine the efficacy of tea tree oilmld to moderate acne vulgaris.

METHODS: This was a randomized double-blind chhicial performed in 60 patients with mild to
moderate acne vulgaris. They were randomly dividemltwo groups and were treated with tea tregelil
(n=30) or placebo (n=30). They were followed evEsydays for a period of 45 days. Response to
treatment was evaluated by the total acne lesioustmg (TLC) and acne severity index (ASI). Theéada
was analyzed statistically using t-test and by Sp®gram.

RESULTS: There were no significant differencesardgg demographic characteristics between the two
groups. There was a significant difference betweartree oil gel and placebo in the improvemenhef
TLC and also regarding improvement of the ASl.dmits of TLC and ASI, tea tree oil gel was 3.55 s§ime
and 5.75 times more effective than placebo respgtiSide-effects with both groups were relatively
similar and tolerable.

CONCLUSION: Topical 5% tea tree oil is an effeetiveatment for mild to moderate acne vulgaris.
Free full text

Psoriasis

Skin Pharmacol Physiol. 2012;25(3):162-3.

Tea tree oil as a novel antipsoriasis weapon.

Psoriasis is a clinical skin disease that is charaed by erythematous scaling plagues and ingdhe
extensor site of the extremities, the scalp andragbrfaces of the skin. Tea tree oil (TTO) is abered
an essential oil, obtained by steam distillationhef leaves and terminal branchlets of Melaleuca
alternifolia. Notably,terpinen-4-ol, the major TTgOnstituent, has been found to have potent
anti-inflammatory properties. It is suggested tieapinen-4-ol may be a novel potential agent agains
psoriasis. This article draws attention to thepmuatriatic effect of TTO and provides a theoretical
molecular approach.

Adverse Drug React Toxicol Rev. 2001 Jun;20(2):8993.
Adverse and beneficial effects of plant extracts oskin and skin disorders.
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Plants are of relevance to dermatology for botir tiebverse and beneficial effects on skin and skin
disorders respectively. Virtually all cultures wabslide have relied historically, or continue to rely
medicinal plants for primary health care. Approxieiaone-third of all traditional medicines are for
treatment of wounds or skin disorders, compareshtp 1-3% of modern drugs. The use of such
medicinal plant extracts for the treatment of sksorders arguably has been based largely on
historical/anecdotal evidence, since there has tedatively little data available in the scientifkerature,
particularly with regard to the efficacy of planttects in controlled clinical trials. In this aiie therefore,
adverse and beneficial aspects of medicinal platdsing to skin and skin disorders have been vk
based on recently available information from therpeviewed scientific literature. Beneficial asiseaf
medicinal plants on skin include: healing of wouads burn injuries (especially Aloe vera); antifahg
antiviral, antibacterial and acaricidal activityagst skin infections such as acne, herpes andescab
(especially tea tree (Melaleuca alternifolia) agtivity against inflammatory/immune disordersafing
skin (e.g. psoriasis); and anti-tumour promotintvég against skin cancer (identified using
chemically-induced two-stage carcinogenesis in )niddverse effects of plants on skin reviewed idelu
irritant contact dermatitis caused mechanicallyngsg irritant hairs) or by irritant chemicals ilamt sap
(especially members of the Ranunculaceae, Eupluediaand Compositae plant families);
phytophotodermatitis resulting from skin contammaty plants containing furocoumarins, and
subsequent exposure to UV light (notably membetb@fUmbelliferae and Rutaceae plant families); and
immediate (type I) or delayed hypersensitivity @mttreactions mediated by the immune system in
individuals sensitized to plants or plant prodyetg. peanut allergy, poison ivy (Toxicodendron)
poisoning).

Eczema

Arch Dermatol Res. 2011 Jul;303(5):333-8. doi

Tea tree oil attenuates experimental contact derméts.

Herbs and minerals have been used in clinical delogy for hundreds of years and herbal ingrediangs
becoming increasingly popular with the public ieatment of various dermatological conditions
characterised by inflammation and pruritus. The @firthis study was to compare the efficacy of tiadal
topical therapeutic agents with a moderate potémaigal glucocorticoid on experimental contact
dermatitis and contact urticaria. The effects bthammol 10% pet, zinc oxide 20% pet, camphor 20%
pet, levomenthol 10% pet, tea tree oil 20 or 50% @abetason butyrate 0.05% ointment were studied i
the following experimental models: elicitation dleegic contact dermatitis to nickel, irritant ceuwt
dermatitis to benzalkonium chloride, and in immegliactions to histamine and benzoic acid
(non-immunological contact utricaria) respectivéhelayed reactions were evaluated using a clinical
scoring system and immediate reactions were egdriat planimetry. Histamine-induced pruritus was
evaluated using VAS. Tea tree oil reduced allecgistact dermatitis by 40.5% (p = 0.003), zinc oxigle
17.4% (p = 0.04) and clobetason butyrate by 2356% @.01). Zinc oxide reduced histamine induceifla
by 18.5% (p = 0.01), ichthammol by 19.2% (p = 0.88)l clobetason butyrate by 44.1% (p = 0.02).
Irritant contact dermatitis and non-immunologicahtact urticaria were not influenced by the
pre-treatments. Pruritus induced by histamine @dstained unchanged. In conclusion, tea tree aihsde
be a more effective anti-eczematic agent thanaxmte and clobetasone butyrate, while clobetasone
butyrate is superior to both ichthammol and ziniclex topical treatment of urticarial reactions.
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Skin Cancer

Cancer Chemother Pharmacol. 2010 Nov;66(6):1095-102

Inhibition of established subcutaneous murine tumougrowth with topical Melaleuca alternifolia

(tea tree) oll.

PURPOSE: Systemic toxicity coupled with long treant regimes of approved topical chemotherapeutic
agents such as imiquimod and 5-fluorouracil (5-Bt#) limiting. There is now more focus on the pasnt
use of topical terpene agents as skin cancer tezdsmHere, we show for the first time that topical
Melaleuca alternifolia (tea tree) oil (TTO), abuntian terpenes, has in vivo antitumour activity.
METHOD: Topical TTO formulations applied to immwampetent tumour-bearing mice were assessed
for antitumour efficacy by monitoring tumour growdhd by histological analysis following treatment.
RESULTS: Four, daily, topical treatments of 10%60/DMSO regressed subcutaneous AE17
mesotheliomas in mice for a period of 10 days aguifeantly retarded the growth of subcutaneous
B16-F10 melanomas. The antitumour effect of topi€@ TTO/DMSO was accompanied by skin
irritation similar to other topical chemotherapewgents, but unlike other approved topical agents,
quickly and completely resolved. Furthermore, wevslhat topical 10% TTO/DMSO caused an influx of
neutrophils and other immune effector cells intileated area, with no evidence of systemic toxicity
CONCLUSION: TTO combined with an effective carrggnificantly inhibited the growth of aggressive,
subcutaneous, chemo-resistant tumours in immunoetanpmice. Taken together, these findings
highlight the potential of topical TTO as an aliive topical antitumour treatment.

Planta Med. 2011 Jan;77(1):54-6.

Tea tree oil might combat melanoma.

In this study we present new data from experimassed on the antitumor activity of tea tree o Q),

an essential oil distilled from Melaleuca alterh#oTTO proved to be capable of inhibiting the \gtb of
melanoma cells and of overcoming multidrug resstaiMDR), as we reported in our previous study.
Moreover, the survival role of the MDR-marker Peglprotein appears to be involved in the mechanism o
invasion of melanoma cells. The results reportedihendicate that TTO and its main active companen
terpinen-4-ol, can also interfere with the migratand invasion processes of drug-sensitive and
drug-resistant melanoma cells.

J Invest Dermatol. 2004 Feb;122(2):349-60.

Terpinen-4-ol, the main component of Melaleuca altaifolia (tea tree) oil inhibits the in vitro

growth of human melanoma cells.

The search for innovative therapeutic approachssdan the use of new substances is gaining more
interest in clinical oncology. In this in vitro stythe potential anti-tumoral activity of tea tr@é distilled
from Melaleuca alternifolia, was analyzed againshan melanoma M14 WT cells and their drug-resistant
counterparts, M14 adriamicin-resistant cells. Begthsitive and resistant cells were grown in thegaree

of tea tree oil at concentrations ranging from 6.6®0.03%. Both the complex oil (tea tree oil) &sd

main active component terpinen-4-ol were able tlude caspase-dependent apoptosis of melanoma cells
and this effect was more evident in the resistantmt cell population. Freeze-fracturing and seann
electron microscopy analyses suggested that teeteff the crude oil and of the terpinen-4-ol was
mediated by their interaction with plasma membrame subsequent reorganization of membrane lipids. |
conclusion, tea tree oil and terpinen-4-ol are &blenpair the growth of human M14 melanoma celd a
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appear to be more effective on their resistanawési which express high levels of P-glycoproteithe
plasma membrane, overcoming resistance to caspgssdent apoptosis exerted by
P-glycoprotein-positive tumor cells.

Chiggers

Exp Appl Acarol. 2009 Mar;47(3):257-62.

Laboratory evaluation of aromatic essential oils fom thirteen plant species as candidate repellents
against Leptotrombidium chiggers (Acari: Trombiculidae), the vector of scrub typhus.

Scrub typhus, a rickettsial disease transmittegemeral species of Leptotrombidium chiggers (larvise
endemic in many areas of Asia. The disease isgresented by the use of personal protective messure
including repellents. In this study commerciallp@uced aromatic, essential oils of 13 plant speiels
ethanol (control) were tested in the laboratoryrépellency against host-seeking chiggers of
Leptotrombidium imphalum Vercammen-Grandjean anagiséon (Acari: Trombiculidae). A rapid, simple
and economic in vitro test method was used by emgdkle chigger for up to 5 min. Repellency wasebas
on relative percentages of chiggers attractedsiaied control substances. Four of the 13 esseilsal
showed promise as effective repellent against phaum chiggers. Syzygium aromaticum (clove) oll
exhibited 100% repellency at 5% concentration {iituwith absolute ethanol), whereas Melaleuca
alternifolia (tea tree) oil exhibited 100% repedgrat 40% concentration. Undiluted oils of Zingiber
cassamunar (plai) and Eucalyptus globules (blue) gumbited 100% repellency. Of the remaining nine
essential oils, only 100% Pelargonium graveoleesaigum) exhibited >50% repellency (viz. 57%). Skyr
torkinensis (benzoin) oil did not exhibit any rdeety. These findings show that several aromasseetial
oils of plants may be useful as chigger repellentlie prevention of scrub typhus. Syzygium arocoai

oil may be safer and more economical to prevemjgeriattacks than commercially available synthetic
chemicals, such as DEET that may have harmfulefigets.

Scabies

Lancet. 2006 May 27;367(9524):1767-74.

Scabies.

Scabies is a neglected parasitic disease thah&ga public health problem in many resource-poor
regions. It causes substantial morbidity from sdaoyinfections and post-infective complicationstsas
acute post-streptococcal glomerulonephritis. Deseastrol requires treatment of the affected irliai
and all people they have been in contact with,aften hampered by inappropriate or delayed diaign
poor treatment compliance, and improper use ot gompounds such as permethrin, lindane, or benzy
benzoate. In addition to concerns over toxicityhveitich compounds, parasite resistance seems to be
increasing. Oral ivermectin is an alternative tiat been used successfully in community control
programmes. Plant derivatives such as turmeriannead tea tree oil are also promising future
treatments. The disease is strongly associatedpwitbrty and overcrowding, and the associated stigm
can ostracise affected individuals. Treatment ab&s in poor countries needs to integrate drugrrent
programmes with efforts to improve the socioecomoronditions and education programmes to reduce
stigma. We expect the future to bring more sersard specific clinical and laboratory-based diagjno
methods, as well as new therapeutic strategies.
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Warts

Complement Ther Clin Pract. 2008 Nov;14(4):225-7.

Successful topical treatment of hand warts in a pakatric patient with tea tree oil (Melaleuca
alternifolia).

Tea tree oil (TTO) (Melaleuca alternifolia) has bemsed recently as an effective topical applicatwrthe
treatment of skin infections due to a variety diaegical microbial agents, including mainly bagaé
infections. We detail the first report in the peeviewed literature of the successful treatmenb WitO of
a paediatric patient with warts on her right mididger. TTO was applied topically once daily t@th
lesions for 12 days, with a successful outcomdydiieg complete re-epithelization of the infectedas.
The case highlights the potential use of TTO intteatment of common warts due to human papilloma
virus.

Dandruff

J Am Acad Dermatol. 2002 Dec;47(6):852-5.

Treatment of dandruff with 5% tea tree oil shampoo.

BACKGROUND: Dandruff appears to be related toybast Pityrosporum ovale. Tea tree oil has
antifungal properties with activity against P ovafel may be useful in the treatment of dandruff.
OBJECTIVE: We conducted a randomized, single-blpatallel-group study to investigate the efficacy
and tolerability of 5% tea tree oil and placeb@atients with mild to moderate dandruff.

METHODS: One hundred twenty-six male and fematéepts, aged 14 years and older, were randomly
assigned to receive either 5% tea tree oil shangpgiacebo, which was used daily for 4 weeks. The
dandruff was scored on a quadrant-area-severity aca by patient self-assessment scores of sssline
itchiness, and greasiness.

RESULTS: The 5% tea tree oil shampoo group shaawti% improvement in the quadrant-area-severity
score compared with 11% in the placebo group (PX.0tatistically significant improvements wersaal
observed in the total area of involvement score ttial severity score, and the itchiness and gress
components of the patients’ self-assessments.CHfiress component of patient self-assessment iradro
but was not statistically significant. There weceatverse effects.

CONCLUSION: Five percent tea tree oil appearsffiecgve and well tolerated in the treatment of
dandruff.

Athlete's Foot

Australas J Dermatol. 2002 Aug;43(3):175-8.

Treatment of interdigital tinea pedis with 25% and50% tea tree oil solution: a randomized,
placebo-controlled, blinded study.

Tea tree oil has been shown to have activity agdesnatophytes in vitro. We have conducted a
randomized, controlled, double-blinded study tced®ine the efficacy and safety of 25% and 50% rtea t
oil in the treatment of interdigital tinea pedimag&hundred and fifty-eight patients with tinea gedi
clinically and microscopy suggestive of a dermato@lnfection were randomized to receive either
placebo, 25% or 50% tea tree oil solution. Patiapfdied the solution twice daily to affected artast
weeks and were reviewed after 2 and 4 weeks ainiexd. There was a marked clinical response seen in
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68% of the 50% tea tree oil group and 72% of tH& 2&a tree oil group, compared to 39% in the placeb
group. Mycological cure was assessed by cultuskiofscrapings taken at baseline and after 4 wekks
treatment. The mycological cure rate was 64% irb0# tea tree oil group, compared to 31% in the
placebo group. Four (3.8%) patients applying tea til developed moderate to severe dermatitis that
improved quickly on stopping the study medication.

Wound Healing

J Altern Complement Med. 2013 Dec;19(12):942-5.

The effect of tea tree oil (Melaleuca alternifoliapn wound healing using a dressing model.
Numerous studies have shown the promising antibatédfects of Melaleuca alternifolia, or tea tree
essential oil. The study detailed here replicatdgimans a 2004 in vitro study that used a dressogl
over Petri dishes to determine the antimicrobiat$ of the fumes of tea tree essential oil. Tumeent
study used the same dressing model with patientshald wounds infected with Staphylococcus aureus.
Ten participants volunteered for the quasi-expantadestudy, and four of the 10 were used as matched
participants to compare wound healing times betvoeewentional treatment alone and conventional
treatment plus fumes of tea tree essential oil. réalts demonstrated decreased healing time lugll
one of the participants treated with tea treeTdie differences between the matched participants we
striking. The results of this small investigatiostdy indicate that additional study is warranted.

Am J Infect Control. 2004 Nov;32(7):402-8.

Staphylococcus aureus and wounds: a review of tegee oil as a promising antimicrobial.
Antibiotic-resistant bacteria continue to be a maalth concern worldwide. In particular,
Staphylococcus aureus, both methicillin-resistaudk -@ensitive, are of concern in their ability tuse
difficult skin and underlying tissue infections. Mieuca alternifolia oil (tea tree oil), an essainil, has
demonstrated promising efficacy in treating thesections. Tea tree oil has been used for centases
botanical medicine, and has only in recent decaddaced in the scientific literature as a prongsin
adjunctive wound treatment. Tea tree oil is antiabdal, anti-inflammatory, and has demonstratetitybi
to activate monocytes. There are few apparentedidets to using tea tree oil topically in low
concentrations, with contact dermatitis being tlesintommon. Tea tree oil has been effective as an
adjunctive therapy in treating osteomyelitis arfdated chronic wounds in case studies and smailtali
trials. There is a need for larger clinical trisdsfurther examine efficacy of tea tree oil as djuactive
wound therapy, as well as improved guidelines fretbping plant-based medicines.

Acta Cir Bras. 2015 Jun;30(6):401-6.

Antimicrobial activity of Melaleuca sp. oil againstclinical isolates of antibiotics resistant
Staphylococcus aureus.

PURPOSE: To extract the Melaleuca sp. oil andssess its in vitro inhibitory effect against
Staphylococcus aureus isolates obtained from Idmbrwounds and resistant to several antibiotics.
METHODS: A total of 14 test-tubes containing MeaelHinton broth were used to determine the
Minimum Inhibitory Concentration (MIC). The followgy concentrations of the Melaleuca sp. oil were
added to the first 11 tubes: 8; 4; 2; 1; 0.5; 0.2; 0.05; 0.025; 0,0125 and 0.00625%. The 12thi&td
tubes, with and without oil, were used as the p@sdnd negative controls, respectively. The expental
study was carried out in triplicate at 37°C forhtirs. The Minimum Bactericidal Concentration (MBC)
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able of killing all the microorganisms, was alsaedtmined. Two S. aureus isolates were obtained from
lower limb wounds of female patients and the ideation of the microorganisms (Staphylococcus asye
and the test for susceptibility to the antimicrbbigents were carried out by automation using the
apparatus MicroScan(r). After identification, teelates were preserved in liquid Trypticase Soyinmed
and inoculated for determination of the MIC and MBC

RESULTS: The MIC was 0.2% and the MBC was 0.4%.

CONCLUSION: The Melaleuca sp. oil showed antimimabproperties in vitro against strains isolated
from lower limb wounds which were resistant to nplgt antibiotics.

Free full text

Lice

Med Parazitol (Mosk). 2014 Apr-Jun;(2):37-42.

[Peculicidal activity of plant essential oils andtieir based preparations].

The peculicidal activity of eight plant essentids @ 75% isopropyl alcohol was in vitro investigd. Of
them, the substances that were most active adiamstere tea tree (Melaleuca), eucalyptus, neem,
citronella (Cymbopogon nardus), and clove (Syzygasomaticum) oils; KT50 was not more than 3
minutes on average; KT95 was 4 minutes. After exatpw the solvent, only five (tea tree, cassiaye]
anise (Anisum vulgare), and Japanese star arliseifll anisatum) oils) of the eight test botanical
substances were active against lice. At the same KT50 and KT95 showed 1.5-5-fold increases.
Citronella and anise oils had incomplete ovicidaivaty. Since the lice were permethrin-resistahég
efficacy of preparations based on essential oils mach higher than permethrin.

Parasitol Res. 2012 Nov;111(5):1985-92.

Activity of tea tree oil and nerolidol alone or incombination against Pediculus capitis (head lice)
and its eggs.

Head lice infestation is an emerging social problenmdeveloped and developed countries. Because of
louse resistance increasing, several long-usedtingal compounds have lost their efficacy, and
alternatives, such as essential oils, have begropsaal to treat this parasitic infestation. The gmestudy
investigated the efficacy of two natural substantes tree (Melaleuca alternifolia) oil and nerolid
(3,7,11-trimethyl-1,6,10-dodecatrien-3-ol) agaimst and its eggs. Products were used alone and in
combination (ratio 1:1 and 1:2) from 8 % dilutidrhe in vitro effect of natural substances at déffer
concentrations were evaluated against 69 headlhgdts and nymphs) and 187 louse eggs collected fr
school children in Chieti-Pescara (Central Italygioa 6-month period. The lice mortality was evidda
for 24 h by a stereo light microscope. The ovicatlvity was monitored by microscopic inspectidos
15 days. Tea tree oil was more effective than mybhgainst head lice with 100 % mortality at 3 m
and 1 % concentration. On the contrary, neroliddpkessed a more pronounced ovicidal activity inagici
the failure of 50 % of the eggs to hatch at 1 %ceaotration after 4 days; the same effect was aetliby
using a twice concentration of tea tree oil. Theagmtion of the two substances both in ratiosahd 1:2
combined efficaciously their insecticidal and odaieffect; in particular, the ratio 1:2 (tea tme0.5 %
plus nerolidol 1 %) acted producing both the dedtall head lice at 30 min and the abortive effefct
louse eggs after 5 days. These results offer neangial application of natural compounds and digpla
promising scenario in the treatment of pediculossistant cases. The development of novel pededic
containing essential oils could be, in fact, anam@nt tool to control the parasitic infestation.
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BMC Dermatol. 2011 Aug 24;11:14.

An ex vivo, assessor blind, randomised, parallel gup, comparative efficacy trial of the ovicidal
activity of three pediculicides after a single apptation--melaleuca oil and lavender oil, eucalyptus
oil and lemon tea tree oil, and a "suffocation" pectulicide.

BACKGROUND: There are two components to the dihefficacy of pediculicides: (i) efficacy against
the crawling-stages (lousicidal efficacy); and €iificacy against the eggs (ovicidal efficacy). kmidal
efficacy and ovicidal efficacy are confounded inichl trials. Here we report on a trial that wasdally
designed to rank the clinical ovicidal efficacypaediculicides. Eggs were collected, pre-treatmadt a
post-treatment, from subjects with different typésair, different coloured hair and hair of ditat
length.

METHOD: Subjects with at least 20 live eggs of iPelds capitis (head lice) were randomised to dne o
three treatment-groups: a melaleuca oil (commaoatllead tea tree oil) and lavender oil pediculicide
(TTO/LO); a eucalyptus oil and lemon tea tree edlipulicide (EO/LTTO); or a "suffocation”
pediculicide. Pre-treatment: 10 to 22 live eggsenteken from the head by cutting the single haihwhe
live egg attached, before the treatment (total 062 eggs).

TREATMENT: The subjects then received a singlatirent of one of the three pediculicides, according
to the manufacturers' instructions. Post-treatmBhto 41 treated live eggs were taken from thel hya
cutting the single hair with the egg attached (totd,183 eggs). Eggs were incubated for 14 déks.
proportion of eggs that had hatched after 14 daglsd pre-treatment group was compared with the
proportion of eggs that hatched in the post-treatrgeoup. The primary outcome measure was %
ovicidal efficacy for each of the three pediculesd

RESULTS: 722 subjects were examined for the preseheggs of head lice. 92 of these subjects were
recruited and randomly assigned to: the "suffocdtpediculicide (n = 31); the melaleuca oil andelagter
oil pediculicide (n = 31); and the eucalyptus oitldemon tea tree oil pediculicide (n = 30 subjectse
group treated with eucalyptus oil and lemon tea tiéhad an ovicidal efficacy of 3.3% (SD 16%)
whereas the group treated with melaleuca oil avehlder oil had an ovicidal efficacy of 44.4% (SD/&3
and the group treated with the "suffocation" peltice had an ovicidal efficacy of 68.3% (SD 38%).
CONCLUSION: Ovicidal efficacy varied substantiadlgnong treatments, from 3.3% to 68.3%. The
"suffocation” pediculicide and the melaleuca oill éavender oil pediculicide (TTO/LO) were signifitly
more ovicidal than eucalyptus oil and lemon tea tépediculicide (EO/LTTO) (P < 0.0001). Rankirig:
"Suffocation" pediculicide (68.3% efficacy agaiesfgs); 2. Melaleuca oil and lavender oil (44.4%)
pediculicide; 3. Eucalyptus oil and lemon tea wé¢3.3%) pediculicide. The "suffocation” pediaudie
and TTO/LO are also highly efficacious against¢havling-stages. Thus, the "suffocation” pedicdéci
and TTO/LO should be recommended as first linetitneats.

Free PMC Article

BMC Dermatol. 2010 Aug 20;10:6.

A randomised, assessor blind, parallel group compative efficacy trial of three products for the
treatment of head lice in children--melaleuca oil ad lavender oil, pyrethrins and piperonyl

butoxide, and a "suffocation" product.

BACKGROUND: There are many different types of pedicides available OTC in Australia. In this study
we compare the efficacy and safety of three togiediculicides: a pediculicide containing melaleoga
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(tea tree oil) and lavender oil (TTO/LO); a heae fisuffocation" product; and a product containing
pyrethrins and piperonyl butoxide (P/PB).

METHOD: This study was a randomised, assessod;iomparative, parallel study of 123 subjects with
live head lice. The head lice products were ap@ecbrding to the manufacturer's instructions (the
TTO/LO product and the "suffocation" product wepplged three times at weekly intervals according to
manufacturers instructions (on Day 0, Day 7 and Dgyand the P/PB product was applied twice
according to manufacturers instructions (on Dap@ Ray 7)). The presence or absence of live li@ on
day following the last treatment was determined.

RESULTS: The percentage of subjects who were inegeone day after the last treatment with the
product containing tea tree oil and lavender dil42; 97.6%) and the head lice "suffocation” prdaduc
(40/41, 97.6%) was significantly higher comparedh® percentage of subjects who were louse-free one
day after the last treatment with the product comtg pyrethrins and piperonyl butoxide (10/40,25;

adj. p < 0.0001).

CONCLUSION: The high efficacy of the TTO/LO produmnd the head lice "suffocation” product offers
an alternative to the pyrethrins-based product.

Free PMC Article

Fitoterapia. 2007 Dec;78(7-8):521-5. Epub 2007 Jal

An investigation and comparison of the bioactivityof selected essential oils on human lice and house
dust mites.

The insecticidal potency of some essential oilgssts that they may find an application in the caruf
house dust mites, but current in vitro assays fibesnlo not appear to give consistent resultsnpls,
novel, mite chamber assay was therefore develapedrty out testing. Different species of insects a
susceptible to different essential oil componestsywe compared the relative acaricidal and pedidali
activity of three essential oils: tea tree, laveralel lemon, because the activity of their constita on lice
ranges from highly active to virtually inactive. @most effective essential oil against both licé enites
was tea tree oil; lavender was the second mogtte#e and lemon oil the least, although it didwho
activity against mites, unlike lice. The assay magimple and effective and gave reproducible t&sul

Periodontal & Oral Health

J Indian Soc Periodontol. 2013 Jul;17(4):444-8.

Effect of local application of tea tree (Melaleucalternifolia) oil gel on long pentraxin level usedas
an adjunctive treatment of chronic periodontitis: A randomized controlled clinical study.
BACKGROUND: Conventional non-surgical periodortarapy has been proven to be an effective
treatment for patients with chronic periodontifiga tree oil (TTO) can be used as adjunct to cdmosead
periodontal therapy in patient with chronic periatitis. The aim of this study was to evaluate the
effectiveness of adjunctive treatment of TTO ondlr@cal parameters and the level of pentraxin-3
(PTX3) in chronic periodontitis.

MATERIALS AND METHODS: A total of 40 patients witmoderate to severe chronic periodontitis
were divided into two groups, Group | received isgaand root planing (SRP) only, Group Il received
SRP and TTO gel. Clinical parameters were recoaedgingival crevicular fluid (GCF) samples were
collected from each subject for measuring PTX3leaebaseline, 1, 3 and 6 months after treatment.
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RESULTS: In all evaluation periods, there wasigtiaally significant reduction in each of the sedl

clinical parameters and PTX3 level in Group Il aspared with Group I.

CONCLUSIONS: The local delivery of TTO gel in casfechronic periodontitis may have some beneficial
effects to augment the results of the conventipaabdontal therapy. Moreover, it places a focushen
value of monitoring GCF levels of PTX3 as a markiperiodontal tissue healing.

Free PMC Article

Indian J Dent. 2014 Oct;5(4):183-9.

Evaluation of antimicrobial efficacy of garlic, teatree oil, cetylpyridinium chloride, chlorhexidine,
and ultraviolet sanitizing device in the decontamiation of toothbrush.

OBJECTIVE: To assess and compare the efficacy@tarlic extract, 0.2% tea tree oil, 0.2%
chlorhexidine, 0.05% cetylpyridinium chloride, amitravoilet (UV) toothbrush sanitizing device as
toothbrush disinfectants against Streptococcusmsuta

MATERIALS AND METHODS: A double blind randomizeantrolled parallel study was done on 210
dental students. The subjects were divided intoammérol group using distilled water and five study
groups representing 0.2% tea tree oil, 3% garlicaek, 0.2% chlorhexidine gluconate, 0.05%
cetylpyridinium chloride and UV toothbrush sanitzidevice. Participants were provided with new
toothbrushes and toothpastes for both baselinénggrdention phases. The toothbrushes were cotlecte
after two weeks for microbial analysis in both peaslrhe data were analysed and compared using
appropriate statistical analysis.

RESULTS: On comparing pre- and post-intervent®mnutans colony counts, a highly significant (P <
0.001) difference was observed in all the grouplef@nces of 77.74 colony forming units (CFU) eat
tree oil group, 102.87 CFU in garlic group, 68.183Un chlorhexidine group, 82.47 CFU in
cetylpyridinium group and 42.67 CFU in UV toothidnsanitizer group were observed. Garlic group
showed the highest reduction (100%) whereas UVhtwosh sanitizer group showed the least reduction
(47.4%) in S. mutans colonies.

CONCLUSIONS: The antimicrobial agents used in shigly effectively reduced the S. mutans counts
and hence can be considered as toothbrush disinfedb prevent dental caries. The 3% garlic was th
most effective among the antimicrobial agents.

Phytother Res. 2007 Jul;21(7):641-3.

Reduction of mouth malodour and volatile sulphur conpounds in intensive care patients using an
essential oil mouthwash.

The aim of this study was to explore the effechoessential oil solution on levels of malodour and
production of volatile sulphur compounds (VSC) atipnts nursed in intensive care unit (ICU). Thixtp
patients received 3 min of oral cleaning using sseatial oil solution (mixture of tea tree, Melalau
alternifolia, peppermint, Mentha piperita and lem@itrus limon) on the first day, and Tantum
(benzydamine hydrochloride) on the second day. fraiaed nurses measured the level of malodour with
a 10 cm visual analogue scale (VAS) and VSC wittabmeter before (Pre), 5 min after (Post I) arfd 1
following treatment (Post Il). The level of oral lmdour was significantly different following the ssstial
oil session, and differed significantly between tsassions at Post | (p < 0.005) and Post Il (f08D.
Differences between the two sessions were signffifBantum, p < 0.001; essential oil, p < 0.001thia
level of VSC and significantly lower in the essahtil session than Tantum at the Post Il (p <.05
These findings suggest that mouth care using angakoil mixture of diluted tea tree, peppernand
lemon may be an effective method to reduce malodadrVSC in intensive care unit patients.

© Essentially KateS 2015 www.essentiallykates.cosupport@essentiallykates.com 800-439-2994
These statements have not been evaluated by the Baand Drug Administration.
This product is not intended to diagnose, treat, ag, or prevent any disease.
Page 24



Oral Microbiol Immunol. 2003 Dec;18(6):389-92.

Susceptibility of oral bacteria to Melaleuca alterifolia (tea tree) oil in vitro.

The in vitro activity of Melaleuca alternifolia @eree) oil against 161 isolates of oral bactenanf15
genera was determined. Minimum inhibitory concerdrns (MIC) and minimum bactericidal
concentrations (MBC) ranged from 0.003 to 2.0%)(MWC90 values were 1.0% (v/v) for Actinomyces
spp., Lactobacillus spp., Streptococcus mitis amepfococcus sanguis, and 0.1% (v/v) for Prevosga
Isolates of Porphyromonas, Prevotella and Veillartedd the lowest MICs and MBCs, and isolates of
Streptococcus, Fusobacterium and Lactobacillughadighest. Time Kill studies with Streptococcus
mutans and Lactobacillus rhamnosus showed thatesd with > or = 0.5% tea tree oil caused decrease
in viability of >3 log colony forming units/ml afteonly 30 s, and viable organisms were not deteafest

5 min. These studies indicate that a range ofluetleria are susceptible to tea tree oil, suggethiat tea
tree oil may be of use in oral healthcare prodaotsin the maintenance of oral hygiene.

Aust Dent J. 2004 Jun;49(2):78-83.

The effects of a tea tree oil-containing gel on pdaie and chronic gingivitis.

BACKGROUND: [corrected] This clinical study assedshe effects of topically applied tea tree oll
(TTO)-containing gel on dental plaque and chromgigitis.

METHODS: This was a double-blind, longitudinalnrerossover study in 49 medically fit non-smokers
(24 males and 25 females) aged 18-60 years widtra@hronic gingivitis. Subjects were randomly
assigned to three groups and given either TTOZyBlger cent), chlorhexidine (CHX) gel (0.2 pertgen
or a placebo gel to apply with a toothbrush twiaéyd Treatment effects were assessed using thgiv@ain
Index (Gl), Papillary Bleeding Index (PBI) and pl&gstaining score (PSS) at four and eight weeks.
RESULTS: No adverse reactions to any of the geleweported. The data were separated into subsets
by tooth (anterior and posterior) and tooth surfdcecal and lingual). The TTO group had significan
reduction in PBI and GI scores. However,, TTO ditlrealuce plaque scores, which tended to increase
over the latter weeks of the study period.

CONCLUSION: Although further studies are requirtdeg anti-inflammatory properties of
TTO-containing gel applied topically to inflamedgival tissues may prove to be a useful non-toxic
adjunct to chemotherapeutic periodontal therapy.

Schweiz Monatsschr Zahnmed. 2003;113(9):985-96.

[Effect of mouthwashing with tea tree oil on plaqueand inflammation].

[Article in French, German]

The tea tree oil (melaleuca alternifolia) has @&fpii, fungicide and bactericide effects. The wfficy
against oral bacteria was also evident. Xylitddnewn for counterattacking the cariogenic effeaise
by the streptococcus mutans. Less plague was gmeduring the time of the study.

Schweiz Monatsschr Zahnmed. 2000;110(11):125-30.

[Antimicrobial effects of tea tree oil (Melaleuca #ernifolia) on oral microorganisms].

[Article in German]

The essential oil of Melaleuca alternifolia (teeetioil) exhibits antimicrobial activity against &e range
of Gram-positive and Gram-negative bacteria, yeastisfungi. In this study the bacteriostatic and
bacteriocidal/fungicidal activity of a tea tree sdlution, of a new tea tree oil (Tebodont) and the
respective placebo-gel, of a chlorhexidindiglucersdlution and of PlakOut was tested in vitro asjaian
different oral microorganisms. Minimum inhibitorgrecentrations were in the range from 0.0293% to
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1.25% for the tea tree oil solution and from 0.018@ 1.25% for the tea tree oil gel. The values for
minimum bacteriocidal/fungicidal concentrations @/@r the range from 0.0521% to 2.5% for the tea tre
oil solution and from <0.0098% to 3.33% for the teze oil gel. The most susceptible microorganisms
were Actinobacillus actinomycetemcomitans, Fusadraain nucleatum, and Porphyromonas gingivalis,
whereas Streptococcus mutans and Prevotella intilamesre the least susceptible ones. Both for the
chlorhexidindigluconate solution and for PlakOuw tfalues for the minimal inhibitory concentratiarda
for the minimal cidal concentration were betweer0802% and 0.0125%.

Clin Lab. 2015;61(1-2):61-8.

Antimicrobial effect of Australian antibacterial essential oils as alternative to common antiseptic
solutions against clinically relevant oral pathoges.

BACKGROUND: The aim of the study was to examine ithvitro antibacterial activity of different oiis
comparison to antiseptics against oral microorgasis

METHODS: The antimicrobial effect of tea tree @ilrO), eucalyptus oil (EO), lemon grass oil (LGO),
and a eucalyptus-based oil mixture (MXT) were tégtecomparison to chlorhexidine digluconate (CHX),
povidone-iodine (BTA), and octenidine dihydrochiteri(OCT). Oral bacterial strains and candida specie
using the agar diffusion test were used for theraciobial study.

RESULTS: All tested oils showed antimicrobial patg against the tested biological indicators. In
comparison of all tested substances the large=tte# zones were measured for LGO, followed from
MXT and CHX. TTO and EO were less effective agaihsttested microorganisms followed from BTA.
CONCLUSIONS: The results of this study show tlahe essential oils have better antimicrobial
properties than standard oral antiseptics. Inlavieup step, the ideal concentrations, the composaf
essential oils, and the mode of application wilebaluated. The antibacterial efficacy of essenilal

might be promising for use in clinical and oral ieyg applications. The cost reduction and avaitigbil
particularly in rural areas with easy access toottfiginating plants might be advantageous factonset
considered.

J Indian Soc Periodontol. 2014 May;18(3):316-20.

A comparative study of antiplaque and antigingivits effects of herbal mouthrinse containing tea

tree oil, clove, and basil with commercially availale essential oil mouthrinse.

BACKGROUND: The relatively safe nature and codetiveness of herbal extracts have led to a
resurgent interest in their utility as therapeagents. Therefore, this prospective, double-bliaddomly
controlled clinical trial was designed to compdre &ntiplaque and antigingivitis effects of newly
formulated mouthrinse containing tea tree oil (TTE9ve, and basil with those of commercially safalié
essential oil (EO) mouthrinse.

MATERIALS AND METHODS: Forty patients were seledt®r a 21-day study period and randomly
divided into two groups. The test group patientsengiven newly formulated herbal mouthrinse and the
control group patients were given commercially e EO mouthrinse. The Plaque Index (Pl), Gingiva
Index (Gl), and Papillary Marginal Attachment (PMigex were recorded at baseline, 14 days, and 21
days. The microbial colony forming units (CFU) waissessed at baseline and 21 days.

RESULTS: Test group patients using herbal mouskrshowed significant improvement in Gl (0.16), PI
(0.57), and PMA (0.02) scores. These improvemeste womparable to those achieved with
commercially available EO mouthrinse. However, dkeobic and anaerobic CFU of microbiota were
reduced with the herbal mouthrinse (P = 0.0000).
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CONCLUSION: The newly formulated herbal mouthrims®l commercially available mouthrinse were
beneficial clinically as antiplaque and antiginiszagents. Newly formulated mouthrinses showed
significant reduction in microbial CFU at 21 da$®, our findings support the regular use of herbal
mouthrinse as an antiplaque, antigingivitis, angh@crobial rinse for better efficacy.

Free PMC Article

Eur J Dent. 2013 Sep;7(Suppl 1):S71-7.

Antimicrobial efficacy of five essential oils agaist oral pathogens: An in vitro study.

OBJECTIVES: This study was aimed to find out theimum inhibitory concentration (MIC) of five
essential oils against oral pathogens and to fuidlee minimum bactericidal concentration (MBC) and
minimum fungicidal concentration (MFC) of five esfial oils against oral pathogens.

MATERIALS AND METHODS: The antimicrobial activiteeby detecting MIC and MBC/MFC of five
essential oils such as tea tree oil, lavendetlyine oil, peppermint oil and eugenol oil were aastd
against four common oral pathogens by broth ditutieethod. The strains used for the study were
Staphylococcus aureus ATCC 25923, Enterococcussf&CBCC 29212, Escherichia coli ATCC 25922
and Candida albicans ATCC 90028.

RESULTS: Out of five essential oils, eugenol pdppermint oil, tea tree oil exhibited significant
inhibitory effect with mean MIC of 0.62 £ 0.45, 9.@ 15.34, 17.12 + 31.25 subsequently. Mean
MBC/MFC for tea tree oil was 17.12 + 31.25, fordader oil 151.00 + 241.82, for thyme oil 22.00 £
12.00, for peppermint oil 9.75 + 14.88 and for eng®il 0.62 + 0.45. E. fecalis exhibited low degef
sensitivity compared with all essential oils.

CONCLUSION: Peppermint, tea tree and thyme oil@etnas an effective intracanal antiseptic solution
against oral pathogens.

Free PMC Article

Rheumatoid Arthritis

Pharmacogn Mag. 2015 May;11(Suppl 1):S190-208.

The potential of selected Australian medicinal plats with anti-Proteus activity for the treatment

and prevention of rheumatoid arthritis.

BACKGROUND: A wide variety of herbal medicines arged in indigenous Australian traditional
medicinal systems to treat rheumatoid arthritis YRAd inflammation. The current study was undemake
to test the ability of a panel of Australian planigh a history of the ethnobotanical usage inttbatment
of inflammation for the ability to block the micriabtrigger of RA.

MATERIALS AND METHODS: One hundred and six extraftom 40 plant species were investigated
for the ability to inhibit the growth of the badtdrtrigger of RA (Proteus mirabilis). The extragiere
tested for toxicity in the Artemia nauplii bioassaye most potent inhibitor of P. mirabilis growtfas
further analyzed by reversed-phase high performbangid chromatography (RP-HPLC) coupled to high
accuracy time-of-flight (TOF) mass spectroscopy.

RESULTS: Sixty-five of the 106 extracts tested.884) inhibited the growth of P. The Aleurites
moluccanus, Datura leichardtii, Eucalyptus majaptiospermum bracteata, L. juniperium, Macadamia
integriflora nut, Melaleuca alternifolia, Melaleugainquenervia, Petalostigma pubescens, P. trdoas|

P. augustifolium, Scaevola spinescens, Syzygiunralasand Tasmannia lanceolata extracts were
determined to be the most effective inhibitors ofrfitabilis growth, with minimum inhibitory
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concentration (MIC) values generally significariiBlow 1000 pg/ml. T. lanceolata fruit extracts wire
most effective P. mirabilis growth inhibitors, w#MIC values of 11 and 126 pg/ml for the methanoli
and aqueous extracts, respectively. Subsequerysanal the T. lanceolata fruit extracts by RP-HPLC
coupled to high-resolution TOF mass spectroscoigdfto detect resveratrol in either T. lanceofati
extract. However, the resveratrol glycoside pi@id 2 combretastatin stilbenes (A-1 and A-4) were
detected in both T. lanceolata fruit extracts. Whté exception of the Eucalyptus and Syzygium exsta
all extracts exhibiting Proteus inhibitory activitiere also shown to be nontoxic, or of low toxiaityhe
Artemia nauplii bioassay.

CONCLUSIONS: The low toxicity of these extractsldheir inhibitory bioactivity against Proteus spp.
indicate their potential in blocking the onset lséumatoid arthritis.

Free PMC Article

Toxicity

Food Chem Toxicol. 2006 May;44(5):616-25. Epub 20@3ct 21.

A review of the toxicity of Melaleuca alternifolia(tea tree) olil.

The essential oil of Melaleuca alternifolia, alswivn as tea tree or melaleuca oil, is widely albégland
has been investigated as an alternative antimakanti-inflammatory and anti-cancer agent. Wtiilese
properties are increasingly well characterisedtradly limited data are available on the safety toxicity
of the oil. Anecdotal evidence from almost 80 yezrase suggests that the topical use of the olil is
relatively safe, and that adverse events are maaifrJimiting and occasional. Published data iathcthat
TTO is toxic if ingested in higher doses and cao @huse skin irritation at higher concentratiddiergic
reactions to TTO occur in predisposed individuald enay be due to the various oxidation products tha
are formed by exposure of the oil to light and/or Adverse reactions may be minimised by avoiding
ingestion, applying only diluted oil topically anding oil that has been stored correctly. Data from
individual components suggest that TTO has themiadd¢o be developmentally toxic if ingested agher
doses, however, TTO and its components are nottgenoThe limited ecotoxicity data available inatie
that TTO is toxic to some insect species but mardiss are required.

Pediatr Emerg Care. 2003 Jun;19(3):169-71.

Ingestion of tea tree oil (Melaleuca oil) by a 4-ya-old boy.

A 4-year-old boy ingested a small quantity of tesetoil. Within 30 minutes, he became ataxic amitsh
thereafter progressed to unresponsiveness; hendasracheally intubated by paramedics. His neuiolog
status improved gradually over 10 hours, and haiewell on follow-up. Tea tree oil is an increasy
popular topical antiseptic that is available inidewariety of products, often without warning lsbe
Healthcare providers should be aware of the commses of tea tree oil, as well as its potentialdibxi

Vet Hum Toxicol. 1994 Apr;36(2):139-42.

Toxicity of melaleuca oil and related essential aglapplied topically on dogs and cats.

Cases of melaleuca oil toxicosis have been repdrgeterinarians to the National Animal Poison €oin
Center when the oil was applied dermally to dogbs@ats. In most cases, the oil was used to treat
dermatologic conditions at inappropriate high do3é&e typical signs observed were depression,
weakness, incoordination and muscle tremors. Thieeangredients of commercial melaleuca oil are
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predominantly cyclic terpenes. Treatment of clihgigns and supportive care has been sufficient to
achieve recovery without sequelae within 2-3 d.

Antioxidant

J Agric Food Chem. 2004 May 19;52(10):2849-54.

Evaluation of antioxidant activity of Australian tea tree (Melaleuca alternifolia) oil and its
components.

Antioxidant activity of Australian tea tree (Melafa alternifolia) oil (TTO) was determined usingotw
different assays. In the 2,2-diphenyl-1-picrylhyddaassay, 10 microL/mL crude TTO in methanol had
approximately 80% free radical scavenging actiatyl in the hexanal/hexanoic acid assay, 200
microL/mL crude TTO exhibited 60% inhibitory actiiagainst the oxidation of hexanal to hexanoid aci
over 30 days. These results were equivalent tankiexidant activities of 30 mM butylated
hydroxytoluene in both tests at the same expermheonditions. This indicated that the TTO couldabe
good alternative antioxidant. Inherent antioxidanés, alpha-terpinene, alpha-terpinolene, and
gamma-terpinene, in the crude TTO were separat@dantified chromatographically using silica gel
open chromatography, C(18)-high-pressure liquidetatography, and gas chromatography-mass
spectrometry. Their antioxidant activities decreasethe following order in both assays: alpha-tezpe >
alpha-terpinolene > gamma-terpinene.

Inflammation

Exp Biol Med (Maywood). 2007 Mar;232(3):420-6.

Mechanisms involved in the anti-inflammatory actionof inhaled tea tree oil in mice.

Tea tree oil (TTO) is well known as an antimicrdlaiad immunomodulatory agent. In the present study
we confirmed the anti-inflammatory properties ofd @nd investigated the involvement of the
hypothalamic-pituitary-adrenal (HPA) axis in themomnomodulatory action of TTO administered by
inhalation. Sexually mature, 6-8-week-old, C(57)JBI x CBA/H (F(1)) male mice were used. One group
of animals was injected intra-peritoneally (ip) WwEymosan to elicit peritoneal inflammation and witaen
submitted to four sessions of TTO inhalation (15sach). Some of the mice were simultaneously
injected ip with Antalarmin, a CRH-1 receptor amtaigt, to block HPA axis functions. Twenty-four lisu
after the injections the mice were killed by COé8phyxia, and peritoneal leukocytes (PTLS) werkated
and counted. Levels of reactive oxygen species (RMD& cyclooxygenase (COX) activity in PTLs were
assessed by fluorimetric and colorimetric assaspectively. The results obtained show that sessibn
TTO inhalation exert a strong anti-inflammatoryuehce on the immune system stimulated by Zymosan
injection, while having no influence on PTL numbRQS level, and COX activity in mice without
inflammation. The HPA axis was shown to mediateatiinflammatory effect of TTO; Antalarmin
abolished the influence of inhaled TTO on PTL nund® their ROS production in mice with
experimental peritonitis, but it had no effect bede parameters in mice without inflammation.

Handwashing

J Hosp Infect. 2005 Mar;59(3):220-8.
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Effectiveness of hand-cleansing formulations containg tea tree oil assessed ex vivo on human skin
and in vivo with volunteers using European standardEN 1499.

The efficacy of formulations containing tea trele(®T O) has been assessed in vitro in previousissud
Products that passed the European suspensiorutdstiies were investigated further in this study,

vivo with volunteers using the European handwashethod (EN 1499) and ex vivo using freshly excised
human skin samples. The activity of 5% TTO in 0%0Iween 80, in a hygienic skin wash (HSW) and in
an alcoholic hygienic skin wash (AHSW) was investegl and compared with that of a non-medicated soft
soap (SS, control). These formulations were assesgainst Escherichia coli K12 as recommended dy th
European standard. In-vivo results showed that 9% h Tween 80 and the AHSW were significantly
more active than the SS after 1 min of handwashMigen assessed ex vivo, these two products were als
significantly more active than the reference sdégr & min of rubbing. Both methods showed that 5%
TTO in Tween 80 was generally, although not alwayste active than a handwash formulation, and that
the AHSW was generally more active than the HSWipalgh this difference was not significant. The
formulations tested, as well as the SS, were moireeawhen assessed in vivo than ex-vivo againsol,
although only the SS and the HSW were significamitye active in vivo. There appeared to be a patter
in the comparison between ex vivo and in vivo tssdlhe antiseptics tested were, on average,
1.28+/-0.06 times more active when assessed inthiao when assessed ex vivo. Nevertheless, the main
outcome of the European handwashing method ihéfarmulation tested to be significantly more \aeti
than the SS; both 5% TTO in Tween 80 and the AH8Weaed this both in-vivo and ex-vivo. TTO in
Tween 80 and in formulations met the Europeanwmo-wethod requirements.

Rev Lat Am Enfermagem. 2013 Nov-Dec;21(6):1212-9.

Comparison of hand hygiene antimicrobial efficacyMelaleuca alternifolia essential oil versus
triclosan.

OBJECTIVE: this study aimed to evaluate the efficaf hand hygiene performed with two different goa
formulations: 0.3% Melaleuca alternifolia essentilversus 0.5% triclosan, and to compare therh wit
two reference hygiene procedures: the official meéthogy procedure (soft soap) versus the draftivers
of the procedure (soft soap + propan-2-ol).

METHOD: using the European EN 1499 method, lobamt reduction factors were determined for the
number of colony forming units of Escherichia d¢€li2 before and after hand hygiene of 15 volunteer
subjects, and compared using the one-tailed Wilcdgzst.

RESULTS: referring to the soft soap, there waslifference between the performance of soap witBe0.3
M. alternifolia and soap containing 0.5% triclos&he soft soap + propan-2-ol proved to be more
effective than the other hand hygiene procedures.

CONCLUSION: studies to verify the therapeuticatty of essential oil in hand hygiene can improve
adherence to this practice.

Free full text

Anti-Fungal

J Appl Microbiol. 2003;95(4):853-60.

Antifungal activity of the components of Melaleucaalternifolia (tea tree) oil.

AIMS: To investigate the in vitro antifungal adtywof the components of Melaleuca alternifoliae(teee)
oil.
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METHODS AND RESULTS: Activity was investigated byoth microdilution and macrodilution, and
time kill methods. Components showing the mostvaigtiwith minimum inhibitory concentrations and
minimum fungicidal concentrations of < or =0.25%ere terpinen-4-ol, alpha-terpineol, linalool,
alpha-pinene and beta-pinene, followed by 1,8-dnekhe remaining components showed slightly less
activity and had values ranging from 0.5 to 2%hwite exception of beta-myrcene which showed no
detectable activity. Susceptibility data generdtedseveral of the least water-soluble componermieew
two or more dilutions lower by macrodilution, compa with microdilution.

CONCLUSIONS: All tea tree oil components, excegtiabmyrcene, had antifungal activity. The lack of
activity reported for some components by microailnimay be due to these components becoming
absorbed into the polystyrene of the microtitrg.tihis indicates that plastics are unsuitablessay
vessels for tests with these or similar components.

SIGNIFICANCE AND IMPACT OF THE STUDY: This studyals identified that most components of
tea tree oil have activity against a range of fukigiwever, the measurement of antifungal activiayroe
significantly influenced by the test method.

Int J Environ Res Public Health. 2015 Jun 2;12(6):819-32.

An evaluation of antifungal agents for the treatmehof fungal contamination in indoor air
environments.

Fungal contamination in indoor environments hasl@ssociated with adverse health effects for the
inhabitants. Remediation of fungal contaminatioguiees removal of the fungi present and modifying t
indoor environment to become less favourable tevtjto This may include treatment of indoor
environments with an antifungal agent to prevetirteigrowth. However there are limited publishethda
or advice on chemical agents suitable for indoagél remediation. The aim of this study was to sstee
relative efficacies of five commercially availaltleaning agents with published or anecdotal usenthoor
fungal remediation. The five agents included twoomn multi-purpose industrial disinfectants
(Cavicide® and Virkon®), 70% ethanol, vinegar (4-4%% acetic acid), and a plant-derived compound
(tea tree (Melaleuca alternifolia) oil) tested othba liquid and vapour form. Tea tree oil has nége
generated interest for its antimicrobial efficagylinical settings, but has not been widely emptbior
fungal remediation. Each antifungal agent was assefor fungal growth inhibition using a disc dgfoin
method against a representative species from twormm fungal genera, (Aspergillus fumigatus and
Penicillium chrysogenum), which were isolated framsamples and are commonly found in indoor air.
Tea tree oil demonstrated the greatest inhibitffeceon the growth of both fungi, applied in ettlze
liquid or vapour form. Cavicide® and Virkon® demtnaged similar, although less, growth inhibition of
both genera. Vinegar (4.0%-4.2% acetic acid) waadao only inhibit the growth of P. chrysogenum,
while 70% ethanol was found to have no inhibitdifgat on the growth of either fungi. There was a
notable inhibition in sporulation, distinct fromayrth inhibition after exposure to tea tree oil, RGn®,
Cavicide® and vinegar. Results demonstrate thahommcleaning and antifungal agents differ in their
capacity to inhibit the growth of fungal generaridun the indoor air environment. The results iatkc
that tea tree oil was the most effective antifuraggdnt tested, and may have industrial applicdtiothe
remediation of fungal contamination in resideraiadl occupational buildings.

Med Mycol. 2015 Apr 1;53(3):285-94.
In Vitro activity of Melaleuca alternifolia (tea tr ee) oil on filamentous fungi and toxicity to human
cells.
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Invasive fungal wound infections (IFIs) are inciiegly reported in trauma patients and cause coreditke
morbidity and mortality despite standard of caeatment in trauma centers by experienced medical
personnel. Topical agents such as oil of melaleaisa,known as tea tree oil (TTO), have been pregpos
for adjunctive treatment of IFIs. We evaluated abavity of TTO against filamentous fungi assoathte
with IFIs by testing 13 clinical isolates represegtnine species via time-kill assay with seven
concentrations of TTO (100%, 75%, 50%, 25%, 10%, &6l 1%). To ascertain the safety of topical
application to wounds, cell viability assays weeefprmed in vitro using human fibroblasts, keratytes,
osteoblasts, and umbilical vein endothelial celth &0 concentrations of TTO (75%, 50%, 25%, 10%,
5%, and 10-fold serial dilutions from 1 to 0.0001&tYive time points (5, 15, 30, 60, and 180 min).
Compatibility of TTO with explanted porcine tissugas also assessed with eight concentrations of TTO
(100%, 75%, 50%, 25%, 10%, 5%, 1%, and 0.1%) atitiee points used for cellular assays and at 24 h.
The time-kill studies showed that fungicidal adgtiwas variable between isolates. The effect of TorO

cell viability was primarily concentration depenterith significant cytotoxicity at concentrations=o

10% and = 50% for cells lines and whole tissugyeesvely. Our findings demonstrate that TTO
possesses antifungal activity against filamentangifassociated with IFls; furthermore that neblai
effects on whole tissues, in contrast to individeedls, were observed following exposure to TTO.
Collectively, these findings indicate a potentiséwf TTO as topical treatment of IFIs.

Gerodontology. 2014 Dec 19.

Comparative evaluation of antifungal action of tearee oil, chlorhexidine gluconate and fluconazole
on heat polymerized acrylic denture base resin - am vitro study.

OBJECTIVE: Candida albicans-associated dentunaatits is the most common type of denture
stomatitis seen in denture wearers. This studyates and compares the antifungal action of fluzolea
chlorhexidine gluconate and tea tree oil on hedgrperised denture base resin, which has been prgyio
contaminated with C. albicans grown in BHI broth.

MATERIAL AND METHODS: Seventy-five specimens wernemersed in BHI broth previously
inoculated with C. albicans and stored for 3 h&IC3 They were divided into five groups (n = 15t:G
2% chlorhexidine solution; G2: 100% pure pharmacalgrade tea tree oil; G3: 65 pug/ml fluconazole
solution; C1: specimens not disinfected; C2: spensmot contaminated with Candida. Each specimen
was then transferred to individual tubes contaifdirty broth and incubated for 24 h. Culture media
turbidity was evaluated for absorbance over a gdesial4 days using a microplate reader. It was rveske
that the lower the absorbance, the stronger thmianbbial action. Statistical analysis was perfedn
(two-way anova and Bonferroni test, p < 0.001).

RESULTS: Chlorhexidine and tea tree oil inhibitéandida up to the 14th day, whereas antifungatieffe
of fluconazole was not significant after the 7tly.da

CONCLUSION: Tea tree oil and chlorhexidine gluctenare more effective than fluconazole in inhilgtin
C. albicans growth on heat-polymerised acrylicrresi

BMC Complement Altern Med. 2014 Dec 15;14:4809.

Essential oil of Melaleuca alternifolia for the treatment of oral candidiasis induced in an
immunosuppressed mouse model.

BACKGROUND: The search for alternative therapmsdral candidiasis is a necessity and the use of
medicinal plants seems to be one of the promisahgfiens. The objective of this study was to eveduhe
in vitro and in vivo effects of the essential dilMelaleuca alternifolia on Candida albicans.
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METHODS: The minimum inhibitory concentration (MI&nd minimum biofilm eradication
concentration (MBEC) of M. alternifolia were detamed by the broth microdilution assay. For theirov
study, twelve immunosuppressed mice with buccallidaasis received topical applications of M.
alternifolia with MBEC. After treatment, yeasts waecovered from the mice and quantified (CFU/mL).
Mice were Kkilled for morphologic analysis of thentue dorsum by optical and scanning electron
microscopy. Data were analyzed using Student'st toreMann-Whitney test.

RESULTS: The MIC of M. alternifolia was 0.195% atheé MBEC was 12.5%. Treatment with M.
alternifolia achieved a 5.33 log reduction in Giadns and reduced the microscopic lesions of dasis.
CONCLUSIONS: M. alternifolia oil at a 12.5% wadeetive to eradicate a C. albicans biofilm formed i
vitro and to reduce yeasts of C. albicans in anummsuppressed mouse model.

Free PMC Article

Braz J Microbiol. 2012 Oct;43(4):1347-54.

Inhibitory effect of essential oils against Trichoporon ovoides causing Piedra Hair Infection.

Piedra, is an asymptomatic fungal infection oflhe shaft, resulting in the formation of nodulds o
different hardness on the infected hair. The indecalso known as Trichomycosis nodularis is a sige
fungal infection arising from the pathogen beingtrieted to the stratum corneum with little or sstie
reaction. The nodules are a concretion of hyphddtraiting bodies of the fungus. Two varieties add?a
may be seen, Black Piedra and White Piedra. Thguiiirichosporon ovoides is involved in the
occurrence of both types of Piedras. The purposki®btudy was to examine the effectiveness eicsedl
essential oils for the control of growth of theduis and to determine whether the antifungal effe

due to the major compounds of the oils. Two scregmethods viz. Agar well diffusion assay and
Minimum Inhibitory Concentration were adopted fbe tstudy. MIC and MFC were determined by tube
dilution method. Essential oils from Eucalyptusjr@an basilicum, Mentha piperita, Cymbopogon
flexuosus, Cymbopogon winterians, Trachyspermumia@ingiber officinalis, Citrus limon, Cinnamomon
zeylanicum, Salvia sclarea, Citrus aurantifolia|d#ica alternifolia, Citrus aurantium, Citrus berga,
Pogostemon pathchouli, Cedrus atlantica, Jasmirficmale, Juniperus communis, Abelmoschus
moschatus, Cyperus scariosus, Palargonium grawe@eswellia carterii, Rosa damascene, Veteveria
zizanoides and Commiphora myrrha were evaluated.eBeential oils of Cymbopogon winterians, Mentha
piperita, Cinnamomum zeylanicum, Melaleuca altetiaifand Eucalyptus globulus were proved to be most
effective against the fungus Trichosporon ovoides.

Free PMC Article

J Environ Biol. 2013 Jan;34(1):17-22.

Screening of some essential oils against Trichospor species.

White Piedra is a superficial mycoses charactelmedodules on the hair shaft, caused by the
basidiomycetous yeast Trichosporon species. Irsthidy 25 essential oils were extracted and scoeene
against two Trichosporon species i.e. Trichosp@sahii and Trichosporon cutaneum. Both these fungi
procured from MTCC Chandigarh were maintained aasiyenalt agar plates and tubes at 25 degrees C.
Two screening methods viz., agar well diffusioragsand minimum inhibitory concentration were addpte
for the study. The results showed that the maxirantiyeast activity against T. asahii and T. cuteme
was demonstrated by oil of Mentha piperita shovirtignhibition of both the fungi, Melaleuca altefoiia
with an inhibition zone of 45 and 40 mm, Cymbopogamnterians with inhibition zone of 45 and 45 mm
and Cymbopogon flexuosus with 35 and 30 mm inbibizones. The oil of Trachyspermum ammi
exhibited 10 and 20 mm, Abelmoschus moschatus iethiBO and 20 mm, Salvia sclarea showed 20 and
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18 mm and Jasminum officinale exhibited 25 and b%inhibition zones showing moderate activity. The
oil of Cyperus scariosus, Pogostemon patchouliReogh damascene showed no inhibition zone against
both the fungi while Vetiveria zizanoides exhibiteal inhibition in case of T. asahii and inhibitione of

10 mm in case of T. cutaneum demonstrating compalatow activity against both the fungi. These
results support that the essential oils can be tesedre superficial mycoses and these oils mag hav
significant role as pharmaceuticals and preseresitiv

Phytomedicine. 2009 Nov;16(11):1056-8.

Antifungal activity of tea tree oil from Melaleuca alternifolia against Trichophyton equinum: an in
Vivo assay.

Dermatophytes are a group of keratinophilic andteolytic molds, some of which are responsible for
ringworm. Among them Trichophyton equinum, whichatipinfects equids, can cause extensive
outbreaks in stud farms. The conventional treatraéeguine trichophytosis is topic, based upon
medicated shampoos to reduce the spread of infeatimng the animals. Nevertheless the popularity of
phytotherapy is at an all-time peak, and the istei@ natural alternatives or complements to catigeal
drug therapy is challenging both in human and vedey field. Among herbal remedia Tea Tree Oil (T)TO
shows a wide range of antimicrobial activities.ahdomized open clinical trial was carried out on 60
thoroughbred breeding horses affected by equilggvonm. The animals were randomly divided into 2
groups of 30 subjects. Diagnostic criteria weregtesence of clinical signs and positive T. equinum
culture. Specificity control using TTO mixture imdt dermatophyte affected animals was achieved als
The antimycotic activity against T. equinum of xture containing 25% TTO in sweet almond oil, was
evaluated in vivo treating 30 subjects, the otlnse administered enilconazole 2% solution. Thenalsi
of both groups were topically treated twice a daylf5 days with a 25% mixture of TTO diluted in give
almond oil and every 3 days, four times with emlgpole rinses, respectively. The clinical and mygizial
outcome were evaluated at day 30 from the stathefreatments. Data analysis was performed by chi
square test. All the treated animals showed comglatical and aetiological healing. Part of cohtro
subjects also, showed an improvement and none=of #xacerbate the lesions. This therapeutic prbtoco
appears to be effective and versatile, being agdgécimmediately after physical examination, ptmhave
the laboratory response. It could be an alternddiv@ractitioners interested in herbal medicines,
contributing to fulfill the gap existing betweenvitro and clinical studies.

Lett Appl Microbiol. 2007 Jun;44(6):613-8.

In vitro antifungal activity of the tea tree (Melaleuca alternifolia) essential oil and its major
components against plant pathogens.

AIMS: The aim of this study was to examine theetffof Melaleuca alternifolia essential oil (TTQ)dats
principal components on four cereal-pathogenicifung

METHODS AND RESULTS: The antimycotic propertiesTafO and of terpinen-4-ol, gamma-terpinen
and 1,8-cineole (eucalyptol) were evaluated irowitn Fusarium graminearum, Fusarium culmorum and
Pyrenophora graminea. Moreover, barley leavestefewith Blumeria graminis were treated with whole
TTO. All the tested fungi were susceptible to TTit@ és components.

CONCLUSIONS: TTO exerted a wide spectrum of antiotic activity. Single TTO purified components
were more active than the whole oil in reducingiiro growth of fungal mycelium and, among the ¢éeist
compounds, terpinen-4-ol was the most effective.

SIGNIFICANCE AND IMPACT OF THE STUDY: TTO and itsomponents can be considered potential
alternative natural fungicides.
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BMC Infect Dis. 2006 Nov 3;6:158.

In vivo activity of terpinen-4-ol, the main bioactve component of Melaleuca alternifolia Cheel (tea
tree) oil against azole-susceptible and -resistahuman pathogenic Candida species.
BACKGROUND: Recent investigations on the antifugaperties of essential oil of Melaleuca
alternifolia Cheel (Tea Tree QOil, TTO) have beerfgrened with reference to the treatment of vaginal
candidiasis. However, there is a lack of in vivbadsupporting in vitro results, especially regagdine
antifungal properties of TTO constituents. Thus, &im of our study was to investigate the in vanal
the in vivo anti-Candida activity of two criticaldactive constituents of TTO, terpinen-4-ol and
1,8-cineole.

METHODS: Oophorectomized, pseudoestrus rats uesteogen treatment were used for experimental
vaginal infection with azole (fluconazole, itracan&) -susceptible or -resistant strains of C.calts. All
these strains were preliminarily tested for inosiusceptibility to TTO, terpinen-4-ol and 1,8-ateefor
their antifungal properties, using a modificatidrtlee CLSI (formerly NCCLS) reference M27-A2 broth
micro-dilution method.

RESULTS: In vitro minimal inhibitory concentratisiMIC90) values were 0.06% (volume/volume) for
terpinen-4-ol and 4% (volume/volume) for 1,8-cireakgardless of susceptibility or resistance ef th
strains to fluconazole and itraconazole. Fungiadacentrations of terpinen-4-ol were equivalenti
candidastatic activity. In the rat vaginal infectimodel, terpinen-4-ol was as active as TTO inlacagng
clearance from the vagina of all Candida strairssrened.

CONCLUSION: Our data suggest that terpinen-4-al likely mediator of the in vitro and in vivo acdty
of TTO. This is the first in vivo demonstration tharpinen-4-ol could control C. albicans vaginal
infections. The purified compound holds promisetfar treatment of vaginal candidiasis, and pasityl
the azole-resistant forms.

Rev Iberoam Micol. 2000 Jun;17(2):60-3.

In vitro susceptibilities of Candida and Aspergillus species to Melaleuca alternafolia (tea tree) oil.
Candida species are an important cause of oppstituimfection in the oral cavity of
immunocompromised patients, especially HIV infegbatients. Melaleuca oil obtained commercially was
investigated since it is known to have broad angjal properties. The in-vitro susceptibilities of
Aspergillus and susceptible and resistant Cangidaiss were performed utilizing serial dilutions in
microtiter plates with Sabouraud dextrose agartheacommercial preparation of Melaleuca. As a
comparator, in vitro susceptibilities to amphoteris and fluconazole were also determined using the
broth microdilution technique. The results demaatstithat Melaleuca inhibited the Candida species.
However, the growth of Aspergillus was not inhilitet the concentrations tested. Thus, preparations
containing Melaleuca alternafolia may be a usdfat@ative for superficial candidal infections.faet, it
may be a useful alternative regimen for advanced ptisitive patients with oropharyngeal candidiasis
refractory to fluconazole. However, controlled iclal studies to evaluate its efficacy are still cheed

J Antimicrob Chemother. 2004 Jun;53(6):1081-5. Epul2004 May 12.

Antifungal effects of Melaleuca alternifolia (tea tee) oil and its components on Candida albicans,
Candida glabrata and Saccharomyces cerevisiae.

OBJECTIVES: The aim of this study was to invedtigidne mechanism of action of tea tree oil and its
components against Candida albicans, Candida ¢gahral Saccharomyces cerevisiae.

METHODS: Yeast cells were treated with tea tré®ocomponents, at one or more concentrations, for
up to 6 h. During this time, alterations in permiglwere assessed by measuring the leakage oh260
absorbing materials and by the uptake of Methyline dye. Membrane fluidity was measured by
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1,6-diphenyl-1,3,5-hexatriene fluorescence. Thecesfof tea tree oil on glucose-induced medium
acidification were quantified by measuring the pH@l suspensions in the presence of both teaditee
and glucose.

RESULTS: The treatment of C. albicans with tea wé and components at concentrations of between
0.25 and 1.0% (v/v) altered both permeability arstorane fluidity. Membrane fluidity was also incsed
when C. albicans was cultured for 24 h with 0.016%6% (v/v) tea tree oil, as compared with control
cells. For all three organisms, glucose-inducedifa@ation of the external medium was inhibitedain
dose-dependent manner in the presence of 0.2%, &8%.4% tea tree oil.

CONCLUSIONS: Data from this study support the Hipesis that tea tree oil and components exert their
antifungal actions by altering membrane prope#di®s compromising membrane-associated functions.
Free full text

Lett Appl Microbiol. 2003;37(2):185-7.

Antimycotic activity of Melaleuca alternifolia essetial oil and its major components.

AIMS: The aim of this study was to analyse thamayttotic properties of Melaleuca alternifolia essan
oil (tea tree oll, TTO) and its principal comporgeand to compare them with the activity of
5-fluorocytosine and amphotericin B.

METHODS AND RESULTS: The screening for the antimtyc activity was performed by serial twofold
dilutions in Roswell Park Memorial Institute mediuwith the inclusion of Tween-80 (0.5%). TTO and
terpinen-4-olo were the most active compounds.

CONCLUSIONS: The majority of the organisms weras#e/e to the essential oil, with TTO and
terpinen-4-olo being the most active oils showingfangal activity at minimum inhibitory concentia
values lower than other drugs.

SIGNIFICANCE AND IMPACT OF THE STUDY: This studyrpvides a sample large enough to
determine the antifungal properties of TTO anditenp-4-olo and suggests further studies for a plessi
therapeutic use.

Skin Pharmacol. 1996;9(6):388-94.

Antifungal activity of the essential oil of Melalewca alternifolia (tea tree oil) against pathogenic
fungi in vitro.

The in vitro antifungal activity of tea oil, thesestial oil of Melaleuca alternifolia, has beenleated
against 26 strains of various dermatophyte spes#ygeasts, among them 32 strains of Candida atbica
and other Candida sp. as well as 22 different Malaa furfur strains. Minimum inhibitory concentoais
(MIC) of tea tree oil were measured by agar dilutiechnique. Tea tree oil was found to be ablafdit
growth of all clinical fungal isolates. For the @stigated dermatophytes MIC values from 1,112.5 to
4,450.0 micrograms/ml with a geometric mean of 1,83nicrograms/ml were demonstrated. Both C.
albicans strains and the other strains belongingeamenus Candida and Trichosporon appeared to be
slightly less susceptible to tea tree oil in vitkowever, their MIC values, which varied from 2,22%0
4,450.0 micrograms/ml (geometric mean 4,080 miaow’ml), indicated moderate susceptibility to the
essential oil of M. alternifolia. The lipophilic st M. furfur seemed to be most susceptible tdresaoil.
MIC values between 556.2 and 4,450.0 microgram@eadmetric mean 1,261.5 micrograms/ml) were
found against the tested M. furfur strains. Howewdren calculated as percentage tea tree oil cddhe,
the above-mentioned concentrations correspondbt®.@4% tea tree oil content. These values are far
below the usual relatively high therapeutic conamns of the agent; approximately 5-10% soluton
even the concentrated essential oil are used ferred treatment. In comparison with tea treeiijitro
susceptibility against miconazole, an establislogittl antifungal, was tested. As expected, veryNalC
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values for miconazole were found for dermatophyge®metric mean 0.2 microgram/ml), yeasts
(geometric mean 1.0 microgram/ml), and M. furfuedgetric mean 2.34 micrograms/ml). It is suggested
that the in vivo effect of tea tree oil ointmentlre therapy of fungal infections of the skin angcous
membranes as well as in the treatment of dandxuffild form of seborrheic dermatitis, may be astea
partly due to an antifungal activity of tea trek oi

Mycoses. 2004 Apr;47(3-4):87-92.

Herbal medicines for treatment of fungal infections a systematic review of controlled clinical trials
Traditional medicine has made use of many diffepdentit extracts for treatment of fungal infectiamsl
some of these have been tested for in vitro amg#lactivity. This systematic review evaluatesfangal
herbal preparations that have been tested in dmatrdinical trials. Four electronic databaseseaver
searched for controlled clinical trials of antifahd¢perbal medicines. Data were extracted in a staiwkd
manner by two independent reviewers and are redewaeratively. Seven clinical trials met our inadurs
criteria. Tea tree oil preparations were testedum randomized clinical trials and some positivecomes
were attributed to the intervention in all trigBolanum species (two trials) and oil of bitter @an
preparations (one trial) were compared with corigeat treatments. In all cases encouraging resugdre
reported. There are few controlled clinical triafsherbal antifungal medicines. The most thoroughly
clinically tested is tea tree oil, which holds sopnemise. All herbal remedies require further irtigegion
in rigorous clinical trials.

Anti-Bacterial

Can J Microbiol. 2015 Jan;61(1):82-8.

Effect of tea tree (Melaleuca alternifolia) oil asa natural antimicrobial agent in lipophilic
formulations.

There has been increased interest surroundingsthefitea tree oil (TTO) as a natural antimicrobral
this study, the antimicrobial activity of TTO and components were investigated in vitro and in a
predominantly lipid-based personal care formulatlanvitro, TTO showed minimal inhibitory
concentrations of 0.2% (for Saccharomyces cerevam Pythium sulcatum), 0.4% (for Escherichia, coli
Bacillus subtilis, and Rhizopus stolonifer), an8%. (for Botrytis cinerea). TTO at 0.08%-0.8% watenf
as efficient as parabens. Comparison of the amtnigl activities of TTO components showed that
terpinen-4-ol and ?-terpinene were generally miistt/e in inhibiting microbial growth. TTO actiyi in
a personal care product was evaluated througmdinater exposure, artificial inoculation, and &lifel
studies. While TTO did not increase shelf life abpened products, it decreased microbial load in
products exposed to water and air. Results frosstiuidy support that antimicrobial activity of TT@n
be attributed to varying levels of its componemtd that low levels of TTO were effective in redugin
microbial growth during the use of the product.sT$tudy showed that TTO can act as a suitable
preservative system within an oil-based formulation

J Microbiol Biotechnol. 2009 Dec;19(12):1590-5.

Activity of essential oils against Bacillus subtig spores.

Alternative methods for controlling bacterial endoge contamination are desired in a range of imghsst
and applications. Attention has recently turneddtural products, such as essential oils, whicle hav
sporicidal activity. In this study, a selectionesisential oils was investigated to identify thos activity
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against Bacillus subtilis spores. Spores were eeghts thirteen essential oils, and surviving spavere
enumerated. Cardamom, tea tree, and juniper lisafvere the most effective, reducing the number of
viable spores by 3 logs at concentrations aboveSgaéricidal activity was enhanced at high tempeestu
(60 degrees C) or longer exposure times (up tonmek). Gas chromatography-mass spectrometry
analysis identified the components of the actiszegal oils. However, none of the major oil compais
exhibited equivalent activity to the whole oils.€Tfact that oil components, either alone or in coation,
did not show the same level of sporicidal actigsythe complete oils suggested that minor compenent
may be involved, or that these act synergisticaitinx major components. Scanning electron microscopy
was used to examine spores after exposure to edseistand suggested that leakage of spore ctaten
was the likely mode of sporicidal action. Our daé&e shown that essential oils exert sporicidaviact
and may be useful in applications where bactepaites reduction is desired.

Free full text.

J Appl Microbiol. 2010 Mar;108(3):936-44.

Inhibition of group A streptococcal infection by Mdaleuca alternifolia (tea tree) oil concentrate in

the murine model.

AIMS: To investigate the effect of a water-solublelaleuca alternifolia concentrate (MAC) on grodip
streptococcus (GAS; Streptococcus pyogenes)-indneeatizing fasciitis.

METHODS AND RESULTS: MAC pretreatment (1% and 2%)was able to protect mice from GAS
infection in an air pouch model. GAS-induced modeath and skin injury were inhibited dose depengent
by MAC. Administration of MAC at 6 h post-GAS infgen partially delayed mouse death. Surveys of the
exudates of the air pouch of MAC-treated mice riagethat the survival of infiltrating cells was
prolonged, the bacteria were eliminated, and tbelyetion of inflammatory cytokines was inhibitedAM
could directly inhibit the growth of GAS in vitrand the minimal inhibitory concentration (MIC) ofAZ

for GAS was determined as 0.05% v/v using the With@ssay. Furthermore, a sub-MIC dose of MAC not
only enhanced the bactericidal activity of RAW26macrophage cells against GAS but also increased
susceptibility of GAS for blood clearance.

CONCLUSIONS: These results suggest that MAC mapinGAS-induced skin damage and mouse
death by directly inhibiting GAS growth and enhawgcihe bactericidal activity of macrophages.
SIGNIFICANCE AND IMPACT OF THE STUDY: Our resulimovide scientific data on the use of

MAC for the treatment of GAS-induced necrotizingditis in the murine model.

Int J Antimicrob Agents. 2009 Apr;33(4):343-7.

Effects of tea tree (Melaleuca alternifolia) oil onStaphylococcus aureus in biofilms and stationary
growth phase.

Tea tree oil (TTO) is known for its antimicrobiaitaity. In this study, we determined whether TTO i
effective against Staphylococcus aureus in biofdmd how TTO activity is affected by the S. aureus
growth phase. All clinical strains tested wereekilby TTO both as planktonic cells and as biofilfrize
minimum biofilm eradication concentration was uu@ao times higher than the minimum bactericidal
concentration, yet it was never higher than 1% Vhe fastest killing of biofilm occurred during thest
15min of contact with TTO and was not influencedrayeasing TTO concentration above 1% v/v.
Planktonic stationary phase cells exhibited dee®@asisceptibility to TTO compared with exponential
phase cells. The kiling rate for stationary phesks was also less affected by increasing TTO
concentration than that for exponential phase.cEtiese data show that TTO efficiently kills S.eus in

© Essentially KateS 2015 www.essentiallykates.cosupport@essentiallykates.com 800-439-2994
These statements have not been evaluated by the Baand Drug Administration.
This product is not intended to diagnose, treat, ag, or prevent any disease.
Page 38



the stationary growth phase and within biofilms @ntherefore a promising tool for S. aureus el#d@io.

Int J Immunopathol Pharmacol. 2006 Jul-Sep;19(3):53-44.

Melaleuca alternifolia essential oil possesses pateanti-staphylococcal activity extended to strains
resistant to antibiotics.

Melaleuca alternifolia Cheel essential oil (TTOWats major component terpinen-4-ol were examined
against a large number of clinical isolates of 8y#groccus aureus to establish their anti-staplogoal
activities. Classic and established procedures wsed to study M.I.C., time-kill curves, synergiand
mutational frequency. The anti-staphylococcal #@gtnf terpinen-4-ol and TTO were superior to thase
antibiotics belonging to the major families (akttested drugs are for topical use or includedntments,
eye drops or used during surgery); terpinen 4-dI&hO were active against strains resistant to
mupirocin, fusidic acid, vancomycin, methicillincatinezolid. TTO and terpinen-4-ol were bacterit@s
revealed by time-kill curves; the frequency of ntisigal frequency to TTO was < 2.9 x 10 9. The study
demonstrates good anti-staphylococcal activity D®Tand terpinen-4-ol against a large number of
S.aureus isolates and suggests the possible dplicd these agents for topical treatment of
staphylococcal infections. This is the first exteastudy on the anti-staphylococcal activity ofQ.TThe
results suggest that this compound may have afiplcas a topical agent for the control of supéefic
staphylococcal infections, including activity agdinrganisms resistant to antibiotics which cande, or
are specific, for topical use.

J Antimicrob Chemother. 2006 Aug;58(2):449-51. Epul2006 May 30.

Susceptibility of pseudomonads to Melaleuca alterfolia (tea tree) oil and components.
OBJECTIVES: Thirty isolates of Pseudomonas aenssnl5 isolates of Pseudomonas putida and 11
isolates of Pseudomonas fluorescens were testedisoeptibility to tea tree oil (TTO), the essdrtibof
Melaleuca alternifolia, and the components terpihen, alpha-terpineol, cineole, gamma-terpineng an
rho-cymene.

METHODS: MICs were determined by broth microddurtin Mueller-Hinton medium supplemented with
0.002% (v/v) Tween 80.

RESULTS: The MIC90 of TTO for all isolates testeds 4% (v/v) or less. Susceptibility to components
tested varied between species.

CONCLUSIONS: Pseudomonas spp. are susceptibld @ and some of its components although they
are less susceptible than many other bacteriadt@séxiously.

Free full text

Clin Microbiol Rev. 2006 Jan;19(1):50-62.

Melaleuca alternifolia (Tea Tree) oil: a review ofantimicrobial and other medicinal properties.
Complementary and alternative medicines such age¢egmelaleuca) oil have become increasingly
popular in recent decades. This essential oil bas lised for almost 100 years in Australia bubs n
available worldwide both as neat oil and as arvacomponent in an array of products. The primagsu
of tea tree oil have historically capitalized oe #intiseptic and anti-inflammatory actions of tiieTthis
review summarizes recent developments in our utaeleimg of the antimicrobial and anti-inflammatory
activities of the oil and its components, as weltknical efficacy. Specific mechanisms of antiralual
and anti-inflammatory action are reviewed, andtthécity of the oil is briefly discussed.

Free PMC Article
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J Laryngol Otol. 2005 Mar;119(3):198-201.

Tea tree oil: in vitro efficacy in otitis externa.

OBJECTIVE: The purpose of this study was to detserthe susceptibility of organisms causing otitis
externa (OE) to the essential oil of Melaleucargitelia, or tea tree oil (TTO).

METHODS: Fifty-seven swabs were taken from thes @52 patients with OE for culture and
sensitivity. A broth microdilution method was ugeddetermine the minimum inhibitory concentration
(MIC) of TTO for each organism.

RESULTS: In 51 percent of the swabs taken, pathiogeganisms were cultured. Of these cultures 71
percent, both bacteria and yeast, were suscepildid@O 2 percent or less. The only organism showing
resistance to TTO was Pseudomonas aeruginosa; bo@e\percent of these bacteria were sensitive.
CONCLUSION: Tea tree oil may have a role to ptayhe treatment of OE. However, more work needs
to be done to enhance the anti-pseudomonal effiectcaassess ototoxicity.

Pharmazie. 2005 Mar;60(3):208-11.

Formulation and evaluation of an effective pH balaned topical antimicrobial product containing

tea tree oll.

The effect of pH on the antimicrobial activity ofeldleuca alternifolia essential oil formulationsswa
studied. Microemulsions, liposomal dispersions,tiplel emulsions and a colloidal bed of sterile clsre
formulated using 5% w/w of tea tree oil. A numbéfasmulations were prepared at various pH values
(5.0, 5.5, 6.0, 6.5, and 7.0). Thermal stabilitydets showed that the formulations were stableniore
than eight months. Agar dilution tests showed Mbd€%.0% v/v S. aureus and S. epidermidis. In thoghor
dilution test, MBC of the oil for P. acnes was 0.9 MIC and MBC values were comparable to those
of non-formulated tea tree oil, indicating that tese oil retained its activity in the above-mengad
formulations. The microbiological evaluation showhkdt the formulations containing 5% w/w tea trée o
had a maximum effect at pH 5.5.

J Antimicrob Chemother. 1995 Mar;35(3):421-4.

Susceptibility of methicillin-resistant Staphylococus aureus to the essential oil of Melaleuca
alternifolia.

All 66 isolates of Staphylococcus aureus testecwsasceptible to the essential oil of Melaleuca
alternifolia, or tea tree oll, in disc diffusioncamodified broth microdilution methods. Of the &@is

tested, 64 were methicillin-resistant S. aureus §4Rand 33 were mupirocin-resistant. The MIC and
MBC for 60 Australian isolates were 0.25% and 0.588spectively. Comparable results were obtained by
co-workers in Britain using similar methods. Thesegitro results suggest tea tree oil may be ugafthe
treatment of MRSA carriage.

J Appl Bacteriol. 1995 Mar;78(3):264-9.

Antimicrobial activity of the major components of the essential oil of Melaleuca alternifolia.

Tea tree oil, or the essential oil of Melaleucarmalifolia, is becoming increasingly popular as aurelly
occurring antimicrobial agent. The antimicrobiaiiaty of eight components of tea tree oil was eagkd
using disc diffusion and broth microdilution metsodttempts were also made to overcome
methodological problems encountered with testingmaunds which have limited solubility in agueous
media. After assessing media with and without slitiriy agents, the disc diffusion method was uted
determine the susceptibility of a range of micrgasisms to 1,8-cineole, 1-terpinen-4-ol, rho-cymene
linalool, alpha-terpinene, gamma-terpinene, al@npieol and terpinolene. While the disc diffusion
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method lacked reproducibility, it was consideredfulsas a procedure for screening for antimicrobial
activity. Terpinen-4-ol was active against all test organisms while rho-cymene demonstrated no
antimicrobial activity. Linalool and alpha-terpiriaeere active against all organisms with the exioepof
Pseudomonas aeruginosa. Minimum inhibitory andmum cidal concentrations of each component
against Candida albicans, Escherichia coli andifytapoccus aureus were determined using a broth
microdilution method. Modifications to this methodercame solubility and turbidity problems assadat
with the oil components and allowed the antimicabbctivity of each of the components to be quickif
reproducibly. There was reasonable agreement batmeemum inhibitory concentrations and zones of
inhibition. These results may have significant iocgtions for the future development of tea treeasihn
antimicrobial agent.

Ann Agric Environ Med. 2011 Jun;18(1):139-44.

Antimicrobial activity of two essential oils.

The aim of the study was to evaluate the antimiat@etivity of essential oils in vitro for possibl
application to reduce the content of microorganismbe air of animal houses. The essential oils of
Cymbopogon citrarus L. and Malaleuca alternifoliaMere screened against bacteria Staphylococcus
aureus, Enterococcus faecium, Pseudomonas aeragissherichia coli, Proteus mirabilis and yeast
Candida albicans. The minimal inhibitory concentrabf the active essential oils was tested usnoghb
dilution assay. The essential oils concentratianged from 0.1-50.0%. The combined effects of esden
oils were tested for Malaleuca alternifolia L. &@&ygmbopogon citrarus L. concentrations ranged from
0.005-50.0%. The oils showed a wide spectrum albaciterial activity. Concentrations of 0.1-0.5% of
Cymbopogon citrarus L. and Malaleuca alternifoliaéduced total microorganisms count of Proteus
mirabilis and Candida albicans. High antibactea@lvity was also revealed for Cymbopogon citrdrus
with bactericidal concentrations of 0.8% for Esattea coli, 5.0% for Enterococcus faecium, 5.0% for
Pseudomonas aeruginosa and 8.0% for Staphylocaccess. Bactericidal concentrations of Malaleuca
alternifolia L. were 5.0% for Pseudomonas aerugiransd Enterococcus faecium, and 8.0% for
Staphylococcus aureus. The essential oils of Cymppop citrarus and Malaleuca alternifolia may be a
promising alternative of air disinfection in aninmaluses.

Free full text

BMJ Clin Evid. 2011 Jan 17;2011. pii: 0923.

MRSA colonisation (eradicating colonisation in peole without active/invasive infection).
INTRODUCTION: Methicillin-resistant Staphylococcasreus (MRSA) has a gene that makes it resistant
to methicillin as well as to other beta-lactamaintics, including flucloxacillin, beta-lactam/belectamase
inhibitor combinations, cephalosporins, and carbapes. MRSA can be part of the normal body flora
(colonisation), especially in the nose, but it canse infection. Until recently, MRSA has primahlyen a
problem associated with exposure to the healthgyamtem, especially in people with prolonged hospita
admissions, with underlying disease, or after @tidbuse. In many countries worldwide, a prepoadee

of S aureus bloodstream isolates are resistanetbicilin.

METHODS AND OUTCOMES: We conducted a systematicewe and aimed to answer the following
clinical question: What are the effects of treattfen MRSA nasal or extra-nasal colonisation? We
searched: Medline, Embase, The Cochrane Librad/péimer important databases up to January 2010
(Clinical Evidence reviews are updated periodi¢cgllgase check our website for the most up-to-date
version of this review). We included harms alertsif relevant organisations such as the US Food and
Drug Administration (FDA) and the UK Medicines ardalthcare products Regulatory Agency (MHRA).
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RESULTS: We found 9 systematic reviews, RCTs, lmgeovational studies that met our inclusion citeri
CONCLUSIONS: In this systematic review we pregefarmation relating to the effectiveness and safet
of the following interventions: antiseptic body \was, chlorhexidine-neomycin nasal cream, mupirocin
nasal ointment, systemic antimicrobials, tea tiepreparations, and other topical antimicrobials.

Free PMC Article

J Craniomaxillofac Surg. 2009 Oct;37(7):392-7.

The battle against multi-resistant strains: Renaisance of antimicrobial essential oils as a promising
force to fight hospital-acquired infections.

Hospital-acquired infections and antibiotic-resitacteria continue to be major health concerns
worldwide. Particularly problematic is methicilliesistant Staphylococcus aureus (MRSA) and itg\abil
to cause severe soft tissue, bone or implant iofest First used by the Australian Aborigines, Tre@ oil
and Eucalyptus oil (and several other essents) bdve each demonstrated promising efficacy agains
several bacteria and have been used clinicalyhagaiulti-resistant strains. Several common and
hospital-acquired bacterial and yeast isolatesépt®lococcus strains including MRSA, 4 Streptocscc
strains and 3 Candida strains including Candidadiywere tested for their susceptibility for Eypals,
Tea tree, Thyme white, Lavender, Lemon, Lemongi@ssiamon, Grapefruit, Clove Bud, Sandalwood,
Peppermint, Kunzea and Sage oil with the agarsidfutest. Olive oil, Paraffin oil, Ethanol (70%),
Povidone iodine, Chlorhexidine and hydrogen pem@xtd(2)O(2)) served as controls. Large prevailing
effective zones of inhibition were observed for ifeywhite, Lemon, Lemongrass and Cinnamon oil. The
other oils also showed considerable efficacy. Rkaldy, almost all tested oils demonstrated efficacy
against hospital-acquired isolates and referema@st whereas Olive and Paraffin oil from the coht
group produced no inhibition. As proven in vitrgsential oils represent a cheap and effectiveepitts
topical treatment option even for antibiotic-resigtstrains as MRSA and antimycotic-resistant Gindi
species.

In Vivo. 2007 Nov-Dec;21(6):1027-30.

Antibacterial effect of tea-tree oil on methicillin-resistant Staphylococcus aureus biofilm formation

of the tympanostomy tube: an in vitro study.

The antibacterial effects of tea-tree oil agaihstformation of methicillin-resistant Staphylocos@ureus
(MRSA) biofilm on the surface of the tympanostomes was evaluated.

MATERIALS AND METHODS: Silicone tympanostomy tubegre pretreated with normal saline for 12
hours, the control group (n=4), with 100% tea-wwéeexperimental group A (n=3), or with 50% teasdr
oil, experimental group B (n=3). All the tubes wereubated in a MRSA solution for 2 days and then
processed for evaluation using scanning electrenoscopy.

RESULTS: The development of the biofim mode adwgth of MRSA was observed in the saline-treated
control group. In contrast, only focal biofilms vegoresent on the tube surface in experimental gloup
and considerable reduction of biofilm with destmictof the MRSA cells was shown in experimental
group B.

CONCLUSION: From these results, the antimicrobfédct of tea-tree oil against biofilm formation on
tympanostomy tubes in vitro has been verified.

Free full text

Pharmazie. 2000 May;55(5):380-4.
Effect of Australian tea tree oil on the viability of the wall-less bacterium Mycoplasma pneumoniae.
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In vitro assays using a variety of essential @lgenled a particularly high antibacterial effecoftralian
tea tree oil (TTO) on a great number of gram-n&gadnd gram-positive bacteria of unrelated
phylogenetic origin. In the present study, the epsbility of cell wall-less bacteria such as tharan
pathogenic bacterium Mycoplasma pneumoniae to Alisstrtea tree oil was examined. The minimum
inhibitory concentration (MIC) was determined to®806% (v/v) TTO for the wild type and to 0.003%
(v/v) TTO for mutants of M. pneumoniae which lolsé tability to adhere to host cells
(cytadherence-negative). The MIC and the MBC (mimmbactericidal concentration) for M. pneumoniae
are 100 times lower than those for all other eudréctested. Electron microscopy with negativedyretd
cells as well as with ultrathin sections revealedralency to ovoid or round cells after oil treatine
whereas the untreated cells of the wild type ekhilfiask-shaped morphology with a tip-like struetat

one pole of the cell. The integrity of the mycopias membrane seems not to be affected by TTO sioce
leakage of the Mycoplasma cell was observed aftéreatment. In the HET-CAM test TTO did not show
any visible signs of irritation in concentratioess than 25%. Although the active component in THaD
has anti-mycoplasmal activity is not known, it searary promising to use TTO tentatively for mouth
washing and inhalation in case of Mycoplasma-pneuaasinfection.

J Antimicrob Chemother. 2003 Feb;51(2):241-6.

Herbal medicines for treatment of bacterial infectons: a review of controlled clinical trials.
OBJECTIVES: Many hundreds of plant extracts haaenttested for in vitro antibacterial activity. 3hi
review is a critical evaluation of controlled ctial trials of herbal medicines with antibacterictivaty.
METHODS: Four electronic databases were seararecbhtrolled clinical trials of antibacterial hatb
medicines. Data were extracted and validated tardardized fashion, according to predefined caifday
two independent reviewers.

RESULTS: Seven clinical trials met our inclusioiteria. Four of these studies were randomizeded@hr
trials of garlic and cinnamon treatments for Hddaoter pylori infections reported no significarfeet.
Bacterial infections of skin were treated in fouals. Positive results were reported for an oimtime
containing tea leaf extract in impetigo contagiméactions. Two trials of tea tree oil preparatiased for
acne and methicillin-resistant Staphylococcus ajrand one trial of Ocimum gratissimum oil for acne
reported results equivalent to conventional treatme

CONCLUSIONS: Few controlled clinical trials haveem published and most are methodologically weak.
The clinical efficacy of none of the herbal medasrhas so far been demonstrated beyond doubtafdas
seems to merit further study through rigorous cdhtrials.

Free full text

Lett Appl Microbiol. 1995 Oct;21(4):242-5.

Antimicrobial effects of tea-tree oil and its majorcomponents on Staphylococcus aureus, Staph.
epidermidis and Propionibacterium acnes.

Major components of two tea-tree oil samples weeatified using thin layer and gas-liquid
chromatography (TLC and GLC). Using a TLC-bioautggric technique, the tea-tree oils, terpinen-4-ol,
alpha-terpineol and alpha-pinene were found tochigeaagainst Staphylococcus aureus, Staph.
epidermidis and Propionibacterium acnes where@oldrwas inactive against these organisms. The MIC
values of the three active compounds increasdtkimider alpha-terpineol < terpinen-4-ol < alphzepe
for all three micro-organisms. MIC values of tha-teee oils and terpinen-4-ol were lower for P.escn
than for the two staphylococci. This study supptresuse of tea-tree oil in the treatment of aene,
demonstrates that terpinen-4-ol is not the soleecbnstituent of the oil.
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J Infect Dev Ctries. 2015 Jul 4;9(6):650-4.

Essential oils in ocular pathology: an experimentastudy.

INTRODUCTION: The antimicrobial activity of ess@itoils (EOs) has been known for ages; in
particular, the EOs of Melaleuca alternifolia, Thusrvulgaris, Mentha piperita, and Rosmarinus oflis
have been used for the treatment of fungal andebatinfections.

METHODOLOGY: This study focused on the in vitra@pxicity to normal human conjunctiva cells and
antimicrobial activity of 20 EOs.

RESULTS: The oils tested showed no cytotoxic eéffec/ery low concentrations. Rosmarinus officsali
Melaleuca alternifolia, and Thymus vulgaris L. tegme geraniol sel oils had good antimicrobiahatgti
against Gram-positive and Gram-negative strains.

CONCLUSIONS: The results of this study are of gieterest and may have a major impact on public
health, providing useful tips to optimize the theatic use of some natural drugs.

Free full text

Anti-Viral

Molecules. 2013 Aug 9;18(8):9550-66.

Melaleuca alternifolia concentrate inhibits in vitro entry of influenza virus into host cells.

Influenza virus causes high morbidity among theatéd population annually and occasionally theaspre
of pandemics. Melaleuca alternifolia Concentraté@lis an essential oil derived from a native Aakan
tea tree. Our aim was to investigate whether MA€dray in vitro inhibitory effect on influenza virus
infection and what mechanism does the MAC usegtd fhe virus infection. In this study, the antir
activity of MAC was examined by its inhibition oytopathic effects. In silico prediction was perf@ahto
evaluate the interaction between MAC and the Wiegimagglutinin. We found that when the influenza
virus was incubated with 0.010% MAC for one howr,aytopathic effect on MDCK cells was found after
the virus infection and no immunofluorescence digres detected in the host cells. Electron micrpgco
showed that the virus treated with MAC retainedsitsictural integrity. By computational simulatipmge
found that terpinen-4-ol, which is the major bie&eicomponent of MAC, could combine with the
membrane fusion site of haemagglutinin. Thus, vevgad that MAC could prevent influenza virus from
entering the host cells by disturbing the normalvnembrane fusion procedure.

Free full text

Lett Appl Microbiol. 2009 Dec;49(6):806-8.

In vitro antiviral activity of Melaleuca alternifol ia essential oil.

AIMS: To investigate the in vitro antiviral actiyiof Melaleuca alternifolia essential oil (TTO)dhits
main components, terpinen-4-ol, alpha-terpinenmnga-terpinene, p-cymene, terpinolene and
alpha-terpineol.

METHODS AND RESULTS: The antiviral activity of tiesl compounds was evaluated against polio type
1, ECHO 9, Coxsackie B1, adeno type 2, herpes sii{(piSV) type 1 and 2 viruses by 50% plague
reduction assay. The anti-influenza virus assaybaaed on the inhibition of the virus-induced
cytopathogenicity. Results obtained from our sarepdemonstrated that the TTO and some of its
components (the terpinen-4-ol, the terpinolene athba-terpineol) have an inhibitory effect onuethza
A/PR/8 virus subtype H1N1 replication at doses Wweloe cytotoxic dose. The ID(50) value of the TTO
was found to be 0.0006% (v/v) and was much lowan its CD(50) (0.025% v/v). All the compounds
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were ineffective against polio 1, adeno 2, ECH@@&xsackie B1, HSV-1 and HSV-2. None of the tested
compounds showed virucidal activity. Only a sligiticidal effect was observed for TTO (0.125% v/v)
against HSV-1 and HSV-2.

CONCLUSIONS: These data show that TTO has anigaitactivity against influenza A/PR/8 virus
subtype H1N1 and that antiviral activity has beenggpally attributed to terpinen-4-ol, the mairtiae
component.

SIGNIFICANCE AND IMPACT OF THE STUDY: TTO shouldeba promising drug in the treatment of
influenza virus infection.

J Antimicrob Chemother. 2001 Sep;48(3):450-1.
Melaleuca alternifolia (tea tree) oil gel (6%) forthe treatment of recurrent herpes labialis.
Free full text

HNO. 2011 Dec;59(12):1176-84.

[Efficacy of plant products against herpetic infectons].

[Article in German]

Essential oils from various aromatic medicinal pdaare highly active against some viral infectiong,
labial herpes caused by herpes simplex virus tyfBaln oil, tea tree oil and peppermint oil demoais in
vitro a significant antiherpetic activity, mainlglated to a direct drug-virus particle interactisome
essential oils also act directly virucidal. Intenmegly, these essential oils are also highly actigainst
acyclovir-resistant herpes simplex virus strainstlinical studies, tea tree oil has been showpotEsess
antiherpetic, anti-inflammatory and pain-relievpigpperties, as well as to accelerate the healinggss of
herpes labialis. Applying diluted essential oilsz#to four times daily for the antiherpetic treatinof
affected areas is recommended. Some companiesraketed plant products, e.g. from Melissa, for the
treatment of recurrent herpetic infections.

Phytother Res. 2010 May;24(5):673-9.

Comparative study on the antiviral activity of seleted monoterpenes derived from essential oils.
Essential oils are complex natural mixtures, th&in constituents, e.g. terpenes and phenylproganoi
being responsible for their biological propertigssential oils from eucalyptus, tea tree and thgntetheir
major monoterpene compounds alpha-terpinene, gaierpmene, alpha-pinene, p-cymene, terpinen-4-ol,
alpha-terpineol, thymol, citral and 1,8-cineole evexamined for their antiviral activity against pes
simplex virus type 1 (HSV-1) in vitro. These essdrils were able to reduce viral infectivity b6,

the monoterpenes inhibited HSV by about >80%. Thderof antiviral action has been determined, only
moderate antiviral effects were revealed by essanits and monoterpenes when these drugs weraeladde
to host cells prior to infection or after entryld®V into cells. However, both essential oils and
monoterpenes exhibited high anti-HSV-1 activitydingct inactivation of free virus particles. Alisted
drugs interacted in a dose-dependent manner wigfebeirus particles thereby inactivating viral ctfen.
Among the analysed compounds, monoterpene hydraeamere slightly superior to monoterpene
alcohols in their antiviral activity, alpha-pineard alpha-terpineol revealed the highest selegimitex.
However, mixtures of different monoterpenes pregenttural tea tree essential oil revealed a odoh-f
higher selectivity index and a lower toxicity thsisolated single monoterpenes.
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Bacterial Antibiotic Resistance as Result of Chemad Biocide Exposure

Microbiology. 2010 Jan;156(Pt 1):30-8.

Effect of subinhibitory concentrations of benzalkomum chloride on the competitiveness of
Pseudomonas aeruginosa grown in continuous culture.

This study investigates the link between adaptataiocides and antibiotics in Pseudomonas aeoggin
An enrichment continuous culture of P. aerugino€4NiB 10421 (MIC 25 mg BKC I(-1)) was operated
(D=0.04 h(-1), 792 h) with added benzalkonium abdie(BKC). A derivative, PA-29 (696 h),
demonstrated a >12-fold decrease in sensitivityéabiocide (MIC >350 mg BKC I(-1)). The variant
demonstrated a 256-fold increase in resistancetofloxacin, with a mutation in the gyrA gene
(Thr-83-->lle). Similarly, culturing of the origithatrain in a continuous-culture system with cifor&cin
selection pressure led to the evolution of BKC-aedpopulations (MIC 100 mg BKC I(-1)). Efflux pump
activity predominantly contributed to the develogdgenotype of PA-29. An amino acid substitution
(Val-51-->Ala) in nfxB, the Mex efflux system regiibr gene, was observed for PA-29. Overexpresgion o
both MexAB-OprM and MexCD-OprJ was recorded for PR-Similarly, mexR, a repressor of the Mex
system, was downregulated. Competition studies wanéed out in continuous culture between PA-29
and the original strain (in the presence of subitdny concentrations of BKC). The outcome of
competition was influenced by the concentratiobio€ide used and the nature of limiting nutrierte T
inclusion of 1 mg BKC I(-1) in the medium feed wasficient to select (S=0.011) for the BKC-adapted
strain in magnesium-limited culture. Converselg pnesence of 10 mg BKC I(-1) in the medium supply
was insufficient to select for the same organismQ17) in the glucose-limited culture. These ltssu
indicate the importance of environmental conditionsselection and maintenance of biocide adaptation

Dairy Cow Hoof Dermatitis

J Dairy Sci. 2014 Apr;97(4):2498-501.

Effect of a tea tree oil and organic acid footbattsolution on digital dermatitis in dairy cows.

Copper sulfate is the industry gold standard fotbtlvagredient for controlling dairy cow digital deatitis.
However, when used footbath solutions are depositesbil, high levels of copper in the soil mayuies
which can have toxic and negative effects on giaotvth. An alternative to copper sulfate is Provita
Hoofsure Endurance (Provita Eurotech Ltd., Omadf), Which is a biodegradable solution containing
organic acids, tea tree oil, and wetting agents. dijjective of this study was to quantify changedigital
dermatitis frequency when using Provita Hoofsurdlance and copper sulfate in a split footbath in 3
commercial dairy herds. This study was conductechfdanuary 5, 2012, to March 19, 2012, in 3
commercial Kentucky dairies with 120, 170, and 2@iBing Holstein cows. None of the herds was using
footbath for digital dermatitis control before téieidy. Footbath solutions were delivered usingliae sp
footbath. During the study, a 3% Hoofsure Enduraudetion for the left hooves and a 5% copper seilfa
solution for the right hooves was used. Digitalndatitis was scored every 3wk using the MO to M4
system, where MO=a claw free of signs of digitahaititis; M1=a lesion <2cm that is not painful, MBe
ulcerative stage, with lesion diameter of >2cm, paithful to the touch; M3=the healing stage andeced
by a scab; and M4=the chronic stage and charaeteby dyskeratosis or proliferation of the surfdc

is generally not painful. McNematr's test statistiggested that a statistically significant differeexisted

in the proportions of M1 and M2 lesions betweenliéginning and end of the study for both treatments
This indicates that each solution was effectivdanreasing the proportion of M1 or M2 lesions from
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baseline to the last time point. A chi-square tadtulated using PROC FREQUENCY of SAS (SAS
Institute Inc., Cary, NC) indicated that no stataty significant relationship existed between the
treatments among changes in digital dermatitisukeegy from the baseline to the end of the study.
Performance of the 2 footbath solutions was confi@taroughout the study. No significant differesce
were observed between the copper sulfate and Bridaibfsure Endurance.

Repelling Flies on Pastured Dairy Cows

Med Vet Entomol. 2014 Jun;28(2):193-200.

Repellent effectiveness of seven plant essentidspsunflower oil and natural insecticides against
horn flies on pastured dairy cows and heifers.

Plant essential oils (basil, geranium, balsandwrender, lemongrass, peppermint, pine and teg tmeeed
with either sunflower oil or ethyl alcohol, werepdipd at 5% concentrations to the sides of Holstaitle.
Pastured cattle treated with essential oils diluneslinflower oil had less flies than the untreatedtrol
for a 24-h period. However, the essential oil tneaits were not significantly different than theriaroil
alone. Barn-held heifers treated with essentialanid sunflower oil alone had significantly legssfthan
the untreated control for up to 8 h after treatmBassil, geranium, lavender, lemongrass and pegperm
repelled more flies than sunflower oil alone fqraeaiod ranging from 1.5 to 4 h after treatmentdieggo
heifers. All essential oils repelled > 75% of thiesfon the treated area for 6 and 8 h on pasttoed and
indoor heifers, respectively. Geranium, lemongeass$ peppermint stayed effective for a longer damati
Essential oils mixed with ethyl alcohol demonstdatss repellence than when mixed with the caailer
Safer's soap, natural pyrethrins without piperdmybxide and ethyl alcohol alone were not efficiant
repelling flies. Essential oils could be formulateduse as fly repellents in livestock production.

Animal Parasites

J Helminthol. 2015 Jun 22:1-6. [Epub ahead of pririt

In vitro activity of essential oils of free and nawstructured Melaleuca alternifolia and of
terpinen-4-ol on eggs and larvae of Haemonchus cantus.

Haemonchus contortus is one of the major gaststingd nematodes responsible for significant ecaoom
and production losses of sheep. Diseases caudbds lspecies lack effective anthelmintic produaty]

the search for new compounds to replace synthetielnintics has been extensive. The present
investigation assesses the in vitro activity ofélsential oil of melaleuca (Melaleuca alternifolizoth free
(TTO) and nanostructured (nanoTTO), and terpiner{4erp-4-ol) on eggs and larvae of H. contortus.
Tests of egg hatching (EHT) and inhibition of [dmrégration (LMIT) were used to assess the in vitro
efficacy of TTO, nanoTTO and terp-4-ol. Using EHiE ,a concentration of 3.5 mg/ml, 100% inhibition
occurred using TTO and terp-4-ol, with LC50 valoé®.43 and 0.63 mg/ml, and LC90 values of 1.75
mg/ml and 3.12 mg/ml, respectively. NanoTTO haddpwactivity, with 82.6% inhibition at the same
concentration. Using LMIT, TTO and nanoTTO hadrailar activity with 88.0% and 84.8% inhibition,
respectively, at a concentration of 56 mg/ml. Térpthad a greater effect on larvae, with 85.7%
inhibition at a concentration of 56 mg/ml and 82.48@3.5 mg/ml, demonstrating high activity at the
lowest concentration tested. Therefore, the resudisate that all substances tested showed oViaitth
larvicidal activity against H. contortus. TTO, tefpol and, mainly, nanoTTO may be targeted in wovi
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studies, besides being a promising line of reseatoithe control and treatment of veterinary intpat
helminths.

Biomed Res Int. 2014;2014:549510.

Activity of tea tree (Melaleuca alternifolia) essetial oil against L3 larvae of Anisakis simplex.
Nematicidal activity of Melaleuca alternifolia easial oil, commonly known as tea tree oil (TTO),wva
assayed in vitro against L3 larvae of Anisakis $&xpThe results showed a mortality of 100% for
concentrations between 7 and 10 puL/mL after 48ihafbation, obtaining an LD50 value of 4.53 pL/mL
after 24 hours and 4.27 uL/mL after 48 hours. Cotre¢ion-dependent inhibition of acetylcholinestera
was observed for tea tree essential oil showinpitidn values of 100% at 100 pL/mL. This fact segts
that TTO may act as an AChE inhibitor. Terpinent4vas discarded as main larvicide compound aglit di
not show larvicidal or anticholinesterase activiithe data obtained suggest that the essential oil o
Melaleuca alternifolia may have a great therapeudiential for the treatment of human anisakiasis.
Free PMC Article

Insecticidal / Insect Repellent Activity

Trop Biomed. 2015 Mar;32(1):160-6.

In vitro repellent effect of tea tree (Melaleuca dkernifolia) and andiroba (Carapa guianensis) oils o
Haemotobia irritans and Chrysomya megacephala flies

This study aimed to evaluate the repellent effétea tree (Melaleuca alternifolia) and andirobar@pa
guianensis) essential oils on two species of flitmemotobia irritans and Chrysomya megacephala). Fo
the in vitro studies, free-living adult flies weraptured and reared in the laboratory. To ver#y th
repellency effect, an apparatus was constructedenteirritans and C. megacephala were exposed to
andiroba and tea tree oils (5.0%), as well askocavn repellent (citronella, 5.0%) to validate thst.

The study demonstrated that all three oils used/etan vitro repellent effect against both speciefiies.
It is possible to conclude that the essential(bda tree and andiroba) have repellent effect esdlspecies
of flies used in this study.

Free full text

Vet Parasitol. 2012 Mar 23;184(2-4):271-8.

Insecticidal and repellent effects of tea tree (Maleuca alternifolia) oil against Lucilia cuprina.
Laboratory studies were conducted to assess tbet @f tea tree oil (TTO) from Melaleuca alterndol
(terpinen-4-ol chemotype) against different stagfabie Australian sheep blowfly Lucilia cuprina. @
applied to wool, 3% TTO formulation repelled grafadnale L. cuprina and prevented oviposition far si
weeks. Formulations containing 1% TTO caused 10@$éatity of L. cuprina eggs and 1st instar larvae
and 2.5% TTO caused mortality of most second aind ifstar larvae in agar feeding assays. In
experiments where third instar larvae were dippefTiO formulations for 60s, concentrations of up to
50% TTO gave less than 50% kill. TTO at conceraratiof 0.5%, 2% and 5% was strongly repellent to
third instar larvae and caused them to evacuas¢etieareas. Inclusion of TTO in formulations with
diazinon, ivermectin and boric acid reduced mdstal comparison with the larvicides used alondeast
partially because of avoidance behaviour stimulétethe TTO. Addition of TTO to wound treatments
may aid in wound protection and myiasis resolubgmpreventing oviposition by L. cuprina adults,
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insecticidal action against L. cuprina eggs andblay stimulating larvae to leave the wound andugiho
antimicrobial and anti-inflammatory properties that in wound healing.

Med Vet Entomol. 2014 Aug;28 Suppl 1:33-9.

Insecticidal and repellent effects of tea tree andndiroba oils on flies associated with livestock.
This study aimed to evaluate the insecticidal amelient effects of tea tree, Melaleuca alterrfoli
(Myrtales: Myrtaceae), and andiroba, Carapa gusiséBapindales: Meliaceae), essential oils on two
species of fly. For in vitro studies, free-livindudt flies were captured and reared in the labayafbo
evaluate the insecticidal effects of the oils, afliels of Haematobia irritans (L.) and Musca dotioasL.
(both: Diptera: Muscidae) were separated by spatiest cages (n?=?10 per group), and subsequently
tested with oils at concentrations of 1.0% and 5u3kg a negative control to validate the test.hBulks
showed insecticidal activity. Tea tree oil at aaartration of 5.0% was able to kill M.domesticahwit
100.0% efficacy after 12h of exposure. However dffiectiveness of andiroba oil at a concentratibn o
5.0% was only 67.0%. The insecticidal efficacy (D80) of both oils against H.irritans was observed a
both concentrations for up to 4h. The repellenégoes of the oils at concentrations of 5.0% westee in
vivo on Holstein cows naturally infested by H.mris. Both oils demonstrated repellency at 24h, vhen
numbers of flies on cows treated with tea treeamtiroba oil were 61.6% and 57.7%, respectivelygelo
than the number of flies on control animals. fpdassible to conclude that these essential oils have
insecticidal and repellent effects against the isgeaf fly used in this study.

Exp Appl Acarol. 2014 May;63(1):77-83.

Influence of tea tree oil (Melaleuca alternifolia)on the cattle tick Rhipicephalus microplus.

The aim of this study was to verify the influenddea tree oil (TTO) (Melaleuca alternifolia) tedte its
pure and nanostructured (TTO nanoparticles) formthe reproduction of female Rhipicephalus
microplus. For our purpose, female ticks were ctdld from naturally infected animals and treatedtio
with TTO (1, 5, and 10 %) and TTO nanoparticle®T78, 0.375, and 0.75 %). In order to validate the
tests, they were performed in triplicate using pasiamitraz) and negative (untreated) contrdlsvds
possible to observe that pure TTO (5 and 10 %)Tard nanoparticles (0.375 and 0.75 %) showed 100
% reproductive inhibition on female ticks. Additally, pure TTO (1 %) also showed an acaricide é&ffec
(70 %), similarly to the positive control (78.3 %his is the first study demonstrating the actiafypure
TTO and TTO nanoparticles on female ticks. Theefbased on these results, we were able to shaw tha
both forms and all concentrations of M. alterndadiffected tick reproduction by inhibiting egg tayiand
hatching. We were also able to show that TTO namnmjes potentiated the inhibitor effect of pureQ@T
on the reproduction of R. microplus.

Med Vet Entomol. 2013 Dec;27(4):408-13.

Control of the chewing louse Bovicola (Werneckiellrocellatus in donkeys, using essential oils.
Infestations by lice can be a significant cliniaatl welfare issue in the management of large asurhake
limited range of commercial pediculicides availadutel the development of resistance have led toebd
to explore alternative louse management approadiestesults of in vitro and in vivo trials undéswa to
control populations of the donkey chewing louseyiBala ocellatus (Piaget) (Phthiraptera:
Trichodectidae) using the essential oils of tea {Melaleuca alternifolia) and lavender (Lavandula
angustifolia) are reported here. Results of cordadtvapour bioassays showed that 5% (v/v) teaainde
lavender oils resulted in >80% louse mortality mftk of exposure. On farms, separate groups of 10
donkeys sprayed with 5% (v/v) tea tree and laveonde&s part of their usual grooming regime showed
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significant reductions in louse numbers comparedt wicontrol group (0.2% polysorbate 80 in water).
These findings indicate that tea tree and laveadgential oils can provide clinically useful levefsontrol

of B. ocellatus when used as part of a groomingimewand suggest that with further developmentaoul
form the basis of an easy to apply and valuablepom@ant of a louse management programme for donkeys.

Parasitol Res. 2008 Sep;103(4):889-98.

Medicinal plant treatments for fleas and ear problens of cats and dogs in British Columbia,
Canada.

Research conducted in 2003/2004 documented amthted (in a non-experimental way) ethnoveterinary
medicines used by small-scale, organic livestookéas in British Columbia (BC), Canada. Interviews
were conducted with 60 participants who were oi&arimers or holistic medicinal/veterinary
practitioners. A workshop was held with selectedipipants to discuss the plant-based treatments. T
paper reports on the medicinal plants used fos fle@ats and dogs. Fleas and flies are treatdd wit
Artemisia vulgaris L. (Asteraceae), Citrus x lim@n), Juniperus communis L. var. depressa Pursh.
(Cupressaceae), Lavandula officinalis L. (LabigtdMylissa officinalis L. (Lamiaceae), and Thujecata
Donn ex D. Don (Cupressaceae). All of the planeslugave insecticidal activity. Ear problems arated
with Achillea millefolium L., Calendula officinalik., and Helichrysum angustifolium (Roth.) G. Don.
(Asteraceae), Allium sativum L. (Alliaceae), Berbeaquifolium Pursh./Mahonia aquifolium
(Berberidaceae), Glycyrrhiza glabra L. (Fabacdag)elia inflata L. (Campanulaceae), Matricaria téau
L., Melaleuca alternifolia L. (Myrtaceae), Origanwmrigare L. (Labiatae), Ricinus communis L.
(Euphorbiaceae), Syzygium aromaticum (L.) Merr. &ML Perry (Myrtaceae), Thymus vulgaris L.
(Lamiaceae), and Verbascum thapsus L. (Scrophcéa@).

Vet Parasitol. 2012 Oct 26;189(2-4):338-43.

Dipping and jetting with tea tree (Melaleuca alternfolia) oil formulations control lice (Bovicola

ovis) on sheep.

The in vivo pediculicidal effectiveness of 1% artd Brmulations of tea tree (Melaleuca alternifotil)
(TTO) against sheep chewing lice (Bovicola ovisswested in two pen studies. Immersion dipping of
sheep shorn two weeks before treatment in bothrid@86 formulations reduced lice to non detectable
levels. No lice were found on any of the treategkeghdespite careful inspection of at least 40 dleec
partings per animal at 2, 6, 12 and 20 weeks &#atment. In the untreated sheep louse numbers
increased from a mean (= SE) of 2.4 (£ 0.7) pecri(fleece part at 2 weeks to 12.3 (= 4.2) per ag20
weeks. Treatment of sheep with 6 months wool linge(high pressure spraying into the fleece) reduc
louse numbers by 94% in comparison to controlsvatweeks after treatment with both 1% and 2% TTO
formulations. At 6 and 12 weeks after treatmentictidns were 94% and 91% respectively with the 1%
formulation and 78% and 84% respectively with te Brmulation. TTO treatment also appeared to
reduce wool damage in infested sheep. Laboratadies indicated that tea tree oil 'stripped’ fraruson
with a progressive reduction in concentration ab agevolume as more wool was dipped, indicatireg th
reinforcement of active ingredient would be requiite maintain effectiveness when large numbers of
sheep are treated. The results of these studigesusgjgnificant potential for the development wahe
lousicides incorporating TTO.

Vet Parasitol. 2012 Jul 6;187(3-4):498-504.
Bioactivity of tea tree oil from Melaleuca alternifolia against sheep lice (Bovicola ovis Schrank) in
vitro.
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Tea tree oil (TTO) from the Australian native pladhtlaleuca alternifolia has wide ranging bio-active
properties, including insecticidal and repellertivety against arthropods. Furthermore, composibén
commercially available Australian TTO is specifiader an International Organization for Standataina
standard (ISO 4730), reducing the potential foralde effects often noted with botanical pesticiddse
effect of TTO, meeting the ISO standard for terp#deol chemotype, was tested against sheep lice
(Bovicola ovis Schrank) in a series of laboratdudges. Immersion of wool for 60s in formulations
containing concentrations of 1% TTO and above acad®8% mortality of adult lice and eggs. Exposure
to vapours from TTO, delivered as droplets in fuatign chambers and when applied to wool also caused
high mortality in both lice and eggs. The mainxaetomponent of TTO in the fumigant tests was
terpinen-4-ol. Treated surface assays and tedtswaitl where the formulation was allowed to drydvef
exposure of lice indicated low persistence. Thésgéiess demonstrate that TTO is highly toxic to ghise
and active at concentrations that suggest potdatiéhe development of TTO-based ovine lousicides.

Res Vet Sci. 2012 Oct;93(2):831-5.

Toxicity of essential and non-essential oils agaihthe chewing louse, Bovicola (Werneckiella)
ocellatus.

The toxicity of six plant essential oils to the wlgg louse, Bovicola (Werneckiella) ocellatus coied
from donkeys, was examined in laboratory bioassHys.oils examined were: tea-tree (Melaleuca
alternifolia), lavender (Lavandula angustifoliagppermint (Mentha piperita), eucalyptus (Eucalyptus
globulus Labillardiere), clove bud (Eugenia carygiaita) and camphor (Cinnamomum camphora). All
except camphor oil showed high levels of toxiotgth significant dose-dependent mortality and an
LC(50) at concentrations of below 2% (v/v). Hundpedcent mortality was achieved at concentratidns o
5-10% (v/v). Two essential oil components: eugemal (+)-terpinen-4-ol showed similar levels of
toxicity. The data suggest that these botanicadyets may offer environmentally and toxicologicalgfe,
alternative veterinary pediculicides for the cohtrbectoparasitic lice.

Pathogenic Plant Fungus/Mold

Commun Agric Appl Biol Sci. 2014;79(3):439-49.

ACTIVITY OF NATURAL PRODUCTS AGAINST SOME PHYTOPATH OGENIC FUNGI.

The requirement of environmental protection andifeafety is perceived with always major interest by
public opinion and it is consistent with Europeamdy legislation on the sustainable use of pegtid
(Directive 2009/128/EC). This directive requiresmiier states to promote low pesticide-input, giving
priority to non-chemical methods and low risk planbtection products. In order to contribute to the
achievement of these objectives antifungal actmftgatural substances, characterized by a good
toxicological and ecotoxicological profile, wastexs Essential oil of Melaleuca alternifolia, es&dmil of
Syzygium aromaticum and extract from Mimosa teataflwere tested against Alternaria alternata,
Botrytis cinerea and Fusarium oxysporum f. sp.gsici (races 1 and 2). In vitro tests involved
determination of radial growth of the colonies wdi in the presence of varying concentrationsesfed
products in agar media and determination of germingercentage in the presence of tested product a
various concentrations. The products based on tesahof M. alternifolia were also tested in @ivon
tomato fruits wounded and artificially inoculatediwA. alternata or with B. cinerea. The in vitests
showed the antifungal activity of both essentildl mstead the extract from M. tenuiflora exhibiysabr
antifungal activity and only against A. alternatal 8. cinerea. The results on tomato fruits showed
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inhibition of grey mould and black mould by essainbil of M. alternifolia. The antifungal activity
increased with increasing concentrations. In canehy the obtained results in the present studwsto
promising prospects for the utilisation of inveatigd products to reduce the using of antifungainiteds
and to achieve a more sustainable use of pesticides
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