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Potential Use of Essential Oils
in Prevention and Management

of Diabetes Mellitus

Mila Emerald, PhD, Dr. Sc.

Introduction

The first cases of a disease with unusual symp-

toms causing the patient to urinate frequently and
lose weight rapidly, accompanied by a noticeable
sweetness of urine and blood, were described by
ancient Egyptians around 3000 years ago. The term
diabetes was first used by Aretaeus of Cappadocia
(81-133AD). Later, in the |9th century it was discov-
ered that the liver and pancreas play a crucial role

in glycogenesis, and it was proposed that diabetes

is due to excess glucose production. The hormone
insulin was first isolated by Banting and Best in 1921
and the importance of this work was recognised with
a Nobel Prize.

Diabetes mellitus, which is a result of hyperglycemia
developed due to insufficient insulin action (defects
in insulin secretion and/or insulin action), has been
linked to genetic defects (of the B-cells and in insulin
action) (Maylor et al, 201 1), anatomical defects and/
or pathology (diseases of the exocrine pancreas,
endocrinopathies) and environmental factors (drug
overdoses, toxic chemicals), and can lead to a variety
of glucose metabolism disorders. Diabetes is clas-
sified in four basic groups: type | Diabetes mellitus
{(immune-mediated/autoimmune diabetes, idiopathic
diabetes and fulminant, associated with viral infection
and/or pregnancy); type 2 Diabetes mellitus; Diabetes
mellitus due to other specific mechanisms; and ges-
tational Diabetes mellitus. Type | and type 2 diabetes
cause serious health conditions including peripheral
neuropathy, autonomic neuropathy, auditory neu-
ropathy, brain inflammation with following elevation
of dementia (Samaras et al, 2014), optic atrophy and
loss of vision, change of carbohydrate and protein
metabolism (Pareek et al, 2009), hypertension, change
of lipoprotein metabolism, depression (Holt et al,
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20| 4), obesity, pancreatic islet B-cells destruction,
post-diabetic candidiasis and periodontal disease
(Megrato et al, 2012), protein metabolism disturbanc-
es, kidney failure, and others.

According to the National Diabetes Statistics Report
(CDC,2014),in 2011 in the USA, a total of 228,924
people of all ages had kidney failure due to diabetes.
Diabetic patients are known to be more suscepti-
ble to various types of infection, skin diseases and
systemic inflammations. Diabetes is also associated
with increased risk of different types of cancer, such
as liver, pancreatic, endometrial, colorectal, breast,
and bladder cancer (Li, 2012). It was also suggested
that development of diabetes could be associated
with enterovirus infection (Craig et al, 2009).The
main factors involved in rapid development of dia-
betes could be: increased level of lipid peroxidation,
impaired glutathione metabolism and level of anti-
oxidant enzymes, production of free radicals, and
increase in advanced glycation products.

The number of diabetic cases has surged dramati-
cally in the last [0—15 years.According to the World
Health Organization (WHO), the number of cases of
Diabetes mellitus between 2000 and 2030 is expected
to double (from |71 to 366 million and more). Type
2 Diabetes mellitus is a major cause of cardiovascu-
lar problems in the United States (Lloyd-Jones et al,
2009).The economic losses, low quality of life and
mortality rate caused by this epidemic are huge, and
new approaches to treatment and prevention, as well
as well-planned global initiatives which can help to
combat the problem, are urgently required.

Essential oils and diabetes
Essential oils have been used since ancient times to
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improve quality of life in general and ease stress and
promote relaxation. They have been used in many
ways, from soothing insomnia and depression to im-
proving skin integrity, healing wounds, and combating
infection. Essential oils can be successfully used in the
management of diabetes, hypertension and systemic
inflammation (Politeo et al, 2006).

Hyperglycaemia, which is the main symptom of
Diabetes mellitus, causes lipid peroxidation and cell
membrane damage, and plays a role in the develop-
ment of complications such as cataracts, nephropathy,
and neuropathy. Antioxidants can protect cells by
inhibiting the peroxidation chain reaction,and a vari-
ety of essential oils are loaded with compounds with
powerful antioxidant properties, such as o-pinene,
limonene, carvacrol, thymol, linalool, eucalyptol, P-cit-

ronellol and nerolidol (Ruberto and Baratta, 2000;
Saleh et al, 2010).

Essential oils can be used to reduce the side effects
of some of the complications of diabetes, can sup-
press inflammatory processes, and can potentially
counteract metabolic changes caused by diabetes
through activation of the nuclear Peroxisome pro-
liferator-activated receptors (PPARs)(VWeidner et
al, 201 3). Specific essential oils are used to prevent
diabetes and manage diabetes-related conditions
by producing the hypoglycemic effect by stimulating
insulin secretion from cells of pancreatic islets via
potentiation of glucose-induced insulin release or
increased peripheral uptake of glucose.

It has been demonstrated that the essential oil of
Rose Geranium (Pelargonium graveolens var. rose-

um), Eucalyptus (Eucalyptus globulus), Lemongrass
{Cymbopogon citratus) and others such as Coriander
(Coriandrum sativum), Lavender (Lavandula angustifolia),
Ylang Ylang (Cananga odorata), Marjoram (Origanum
majorana), Bergamot (Citrus aurantium var. bergamia),
as well as their aromatic constituents (including gera-
niol, d-limonene, camphene, citral, linalool, B-myrcene
and others) demonstrate powerful anti-inflammatory,
antioxidant and potential anti-diabetic properties.
However, there are essential oils and herbal extracts
that should never be used by diabetics in any form,
such as Angelica (Angelica archangelica and Angelica
synensis) which contains a variety of polysaccharides
including glucose, fructose, galactose, arabinose,
rhamnose and xylose (Chao and Lin, 201 1).
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Rose Geranium essential oil
The esszential oil of Rose Gerani-
um is distilled from plants native
to South Africa, Zimbabwe and
Mozambique, and cultivated in
Europe,Asia and North America
with limited production in Alge-
ria, China, Reunion lslands, Mo-
rocco, Egypt, Madagascar, and Spain. It is demonstrat-
ed that water distillation of the Rose Geranium plant
produces a higher oil yield (0.16-0.22%) in compar
ison with water—steam distillation (0.09-0.12%) and
steam distillation (0.06—0.18%) (Babu and Kaul, 2005).

Scented Geranium |eaf
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Rose Geranium essential oil contains a high percent-
age of oxygenated monoterpenes (up to 76.85%),
and lesser amounts of monoterpene hydrocarbons
(average, |.13%), oxygenated sesquiterpenes (average,
3.31%) and sesquiterpene hydrocarbons (average,
2.16%) (Boukhatem et al, 2013). According to gas
chromatography/mass spectrometry (GC/MS) anal-
ysis, Rose Geranium essential oil has 2047 com-
pounds which vary depending on season, weather
and soil conditions, including: B-citronellol (16—32%),
geraniol (10-25%), G-selinene (6—10%), citronellyl
formate (5—12%), geranyl formate (6—15%), linalool-
(3-5%), geranyl butyrate (1.2-3%), and geranyl ace-
tate (0.5-2%). This ratio between essential oil com-
pounds varies depending on extraction techniques
used (steam distillation, solvent extraction, supercrit-
ical CO, extraction). Rose Geranium essential oil has
been used for many years in traditional medicine as
antiasthmatic, anti-diabetic, antidiarrhoeic, antihepa-
totoxic, anti-inflammatory, antioxidant, and diuretic.
Geranium and Rose Geranium essential oil reduces
oxidative stress by preventing the generation of free
radicals and inhibiting the development of diabetes
and demonstrates exceptional anti-inflammatory
properties (Boukhris et al, 2012; Boukhatem et al,
2013). One of the main compounds of Rose Gera-
nium essential oil—geraniol (acyclic monoterpene
alcohol) which is known for potent anti-inflammato-
ry properties—was found to ameliorate fructose-
induced obesity, hyperglycemia, hypertension and
hyperuricemia, and improve insulin sensitivity. Ac-
cording to studies, geraniol modulates the adipokines

to reduce inflammation, and inhibits prostaglandin
E2, tumor necrosis factor (TMF)-ct and HMG-CoA

reductase (lbrahim et al, 2015).



Eucalyptus essential oil (Eucalyptus spp.)

From ancient time, leaves and bark of different types
of Eucalyptus, known as a“gum tree,” were intensive-
ly used for soothing cough and l:n:lmbatlng cc!d fever',
toothache, and other pathological g )
Cﬂ:l'ldltlDr‘li in Britain, Franl:E, H'IE

from leaves and twigs -:lf the trees
and shrubs, Eucalyptus essential oil S

is a great source of volatile essen-  Eucalptus species
tial oil and phenolic compounds & Holistic Photo
including tannins, glycosides, flavonols and glycosides
isolated from the species, and demonstrates pow-
erful anti-oxidant, anti-bacterial, anti-inflammatory,
anti-malarial and anti-tumor properties. Eucalyptus
essential oil contains oxygenated and hydrocarbon
monoterpenes (46.5% and 23.37% of the oil, respec-
tively), aromatic compounds (17.44%), and hydro-
carbon and oxygenated sesquiterpenes (| 1.46% and
1.237%, respectively). A variety of Eucalyptus essential
oil may contain at least 4% to as high as 90% |,8-cin-
eole. Other constituents quantified in Eucalyptus
essential oil are: tepinen-4-ol (up to 23.46%), y-ter-
pinene (up to |7.01%), para-cymene (8.10-16.70%),
piperitone (5.90%), methane-1,2,3-triol (4.41%),
a-pinene (4.16-9.22%), pinanediol (4.07%), cis-sab-
inol (3.11%), globulol {2.52%), eudesmol (2.38%), o
and B-phellandrene (2.20-5.13%), a-selinene (0.57%)
and cycloprop(e)azulene (1.23-5.66%). Eucalyptus
essential oil, as well as some of its main constituents,
has demonstrated antioxidant activities and its water
extract reduces oxidative stress by reducing the
plasma glucose level in diabetic rats, thereby prevent-
ing overproduction of free radicals through glycation
of the proteins (Patra et al, 2009). The hypoglycemic
effect may be explained by decreased blood sugar
by increasing the glucose influx in the cells in type-2
experimental diabetes.

The lysosomal enzymes, which are involved in dam-
age to connective tissue due to genetic defects in
their expression or escape into extralysosomal
medium, contribute to several human diseases, in-
cluding diabetes, and always are mediators of chronic
inflammatory disease (Ravichandran et al, 1 990).
Stabilization of the lysosomes by compounds of the
Eucalyptus essential oil has a beneficial effect on the
lysosomal membrane permeability in various hepatic
disorders and type-2 diabetes involving abnormal
fragility of the lysosomes.

Bucalyptus essential oil demonstrates antifungal and
antimicrobial properties, and a powerful inhibitory
effect on the growth of Candida albicans in both
normal and diabetic rats (Schelz et al, 2006; Gray and
Flatt, 1998). 1,8-Cineole(eucalyptol) is a monoter-
pene oxide present in the Eucalyptus essential oil and
is widely used to treat respiratory diseases aggravat-
ed by infection and low immune system response,
and also demonstrates an anti-inflammatory effect
with possible preventive action for gastrointestinal
inflammation and diabetic ulceration.

It is important to remember in spite of low toxicity,
taken orally by adults in doses over 0.06 to 0.2 ml,
Eucalyptus essential oil can cause multiple allergic
reactions, vomiting, aphasia, ataxia, diarrhea, dizziness,
stomach pain, tremor, tachycardia and weak irregular
pulse, nephritis, miosis and mydriasis, which could be
a result of liver, kidney and spleen toxicity, and even

death (Hu et al, 2014; Patel and Wiggins, | 980; Gurr
and Scroggie, 1965; Tibballs, 1995, Webb and Pitt,
1993). Topical exposure may cause redness, irritation
and burning sensation, pruritus and rash (Spoerke et
al, 1989). It is important to use Eucalyptus essential
oil in proper dosage, duration and method bearing
in mind any drug/essential oil interaction. Eucalyptus
globulus, E radiata and E smithii essential oils should
not be used on or near the face of infants or chil-
dren under the age of |0. People with dermatitis are
advised to use no more than one drop of Eucalyptus
globulus, E radiata and E smithii essential oils per 5

ml of a carrier oil or lotion for topical application,
because of the |,8-cinecle content (Purchon and

Cantele, 201 4; Tisserand and Young, 2014).

Bucalyptus oils and extracts should not be adminis-
tered with anti-depressants, barbiturates and benzo-
diazepines. It should not be used during the pregnan-
cy and lactation.

Lemongrass essential oil (Cymbopogon citratus)
Distilled and exported from the Philippines, the first
sample Lemongrass essential oil was displayed at

the World's Fair at London's Crystal Palace in 1951.
Originally from 5ri Lanka and South India (known
locally as “choomana poolu™), it is now widely culti-
vated in the tropical areas of America and Asia. Lem-
ongrass essential oil and herb extracts are intensively
used as a flavoring agent and in folk medicine as an
analgesic, anticonvulsant, antiemetic, antigout, anti-
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hepatotoxic, antimalarial, anti-protozoan, antispas-
modic, antitussive, antirheumatic, antiseptic, diuretic,
febrifuge, fungicidal, hypotensive, stimulant (central
nervous system and management of gastrointestinal
disorders), and obesity. The anti-inflammatory, anti-
oxidant, and cytoprotective activity of Lemongrass
essential oil is well documented (Cheel et al, 2005).
Lemongrass essential oil protects DNA against
environmental damage and exhibits anticarcinogenic
properties as well (Bidinotto et al, 2010).

Lemongrass essential oil consists of mainly 48 con-
stituents with varying percentages depending on
season, weather and soil conditions. These include:

citral (65-85%) (which is a combination of geranial
(37.5848%) and neral (25—42%)), citronellal (appx.
243%), citronellol (appx. 18%), B-myrcene (3.18-8%),
nerol (3.14—4.5%), 3-undecyne (1.46—3.5%), and
geranyl acetate (10.6—3%).As a moderate inhibitor of
mammalian o-amylase, citral demonstrates lowering
of blood glucose, alongside with normalization of
blood lipid profile, promoting weight loss and de-
creasing food intake in experimental diabetic rats in
vivo. The citronellal and citral play detoxification and
anti-cancer roles by inducing glutathione-5-transfer-
ase (G5T) activity. In studies, Lemongrass essential oil
significantly improved the number and -cell mass in
pancreatic islets which would increase the secretion

of insulin, followed by the peripheral utilization of
glucose (Bonner-YWeir, 2000).

According to results of extensive research, phy-
to-compounds of Lemongrass essential oil target and
interact with three anti-diabetic nuclear proteins:
PPAR-y (peroxisome proliferator-activated receptor,
gamma), PTP-1B (protein tyrosine phosphatase 1B),
and DPP-IV (dipeptidyl peptidase IV, human incretin
degrading enzyme). In humans, each of these proteins
is encoded by a different gene which regulates gene
expression of insulin secretion and glucose metabo-
lism. The mechanism of PPAR-y activation and DPP-1V
inhibition may therefore regulate the hyperglycemia,
lipogenesis and hypertriglyceridemia associated

with type-2 diabetes (Combs, 2010). In a number of
studies, citral, and especially geraniol and myrcene,
demonstrated insulin secretagogue action and mod-
erate hypolipidemic and hypoglycemic properties,
which make the compounds of Lemongrass essential
oil potential agents for general prevention and man-
agement of diabetes.
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Summary

In spite of their variety and effectiveness, synthetic
drugs used to deal with Diabetes mellitus may cause
unwanted side effects including drug-induced hypo-
glycemia, fluid retention, liver malfunctioning, and
weight gain. Use of essential oils as a potential tool
to deal with this rising problem is a relatively safe
and economical alternative. The anti-oxidant, hypo-
glycemic, hypolipidemic and anti-inflammatory prop-
erties of essential oils may be considered potential
agents for the development of novel and side-effect
free nutraceuticals and pharmaceutical preparations.
Essential oils of Gera-
nium rosat (Pelargoium
species) (Rao et al, 2002),
Eucalyptus globulus and
Cymbepogon citratus used
in Aromatherapy massage
applications affect insulin
sensitivity, glucose con-
sumption and lipid accumulation activity, and can be
potentially used for the prevention and management
of different types of Diabetes mellitus and associated
pathological conditions, as well as the development
of novel types of effective and affordable phyto-phar-
maceuticals. Gz

Geranium rosat © Laitche

References

Babu G and KaulV K. (2005) Variztion in essential oil composidon of
rose-scented geranium (Pelorgonivm sp.) distilled by different distillation
technigues. Flavowr and Fragrance journal 20 (1), p222-23 1.

Bidinotto et al. (2010). Protective effects of lenmongrass (Cymbopegon

citrotus STAPF) essential oil on OMA damage and carcinogenesis in
female Balb/C mice. fournal of Appled Toxicology. 31 (&), pSle—544.

Bonner-Yyeir 5. (2000). lslet growth and development in the adult | Mol
Endocrinel. 24 (3), p237-302.

Boukhatern M, Kameli A, Ferhat M A, Saidi E Mekamia M. {20013). Rose
geranium essentil ol as 2 source of new and safe anti-inflammatory
drugs. Libyon | Med. doi 1034027 wBi0.22520. Last accessed 17 April
2015.

Boukhris M , Bouaziz M, Feki |, |emai H, El Feki & Szyadi 5. (2012).
Hypoghcemic and antioxidant effects of leaf essential oil of Pelorponium
graveslens UHEr In alloxan induced dizbetic racs. Lipids in Health and
Disegsa_ | 1, (B1), pl-10.

CDCs Division of Diabetes Translation, Mational Diabetes Statistics
Report (201 4): wwwocde govidiabetes/dam/statistics/ 201 4statistcsre-
porthtml

ChaoW-Wand, Lin B-F. (201 ). Bioactivides of major constituenis
izolated from Angelica sinensis. Chinese Medicne. & (2%). doiz 0.1 138/
1 745-8546-6-29_Last accessed |7 April 2005,



Cheel | Theedulez C, Rodrguez |, Schmeda-Hirschmann G. (2005). Free
radical scavengers and antioxidants from lemongrass (Cymbopogon otro-
tus D, Stapf) | of Agricufture and Food Chemistry. 53 (7). p2511-2517.

Combs A P {2010). Recent advances in the discovery of competitive
protein tyrosing phosphatase |B inhibitors for the treatment of diabe-
tes, obesity, and cancer: Journal Med Chem. 53 (&), p2333-2344.

Craig M E et al. (2009). Definiticn, epidemiclogy and classification of di-

abetes in children and adolescents. Pediatr Diabetes. 10 (supp.12), p3-12.

Gray A M and Flat P R {1998).Anthyperglycemic actions of Evcalypius
glebulus (Eucalyptus) are associated with pancreatic and extra-pancre-
atic effects in mice. | Mutr. 128 (12), p2319-2323.

Gurr BYY and Scroggie | G. (1965). Bucalyptus oil poisoning treated by
dialysis and mannital infusion. Awst Ann Med. 4, p238-249.

Holt B de Grot M, Golden 5 H. (201 4). Dizbetes and Depression. Curr
Diabr Fizp. | 4 (&), p49.

Hu Z, Feng R, Xiang F, Song X.Yin Z, Zhang C. Zhao X, Jia R, Chen Z,

Li L, Yin L, Lizng X, He C, 5hu G, Ly C, Zhao LYe G, Bhi E (2014).Acute
and subchronic toxicity as well as evaluation of safety pharmacology of
eucalyptus oil-water emulsions. Int | Cin Exp Med. 7 (12), p4B35—4845_

lbrahirn 5 M, El-Crenshary E 5, Abdallah O M. (2015). Geraniol, Alone
and in Combination with Picgliazone, Ameliorates Fructose-Inducad
Metabalic Syndrome in Rats via the Modulation of Both Inflamma-
tory and Cridative Stress Status. SPLoS One. doi: 1001 37 1journal.
pone 0117516 Last accessed 17 April 2015.

Li O (2012). Dimbetes and Pancreatic Cancer. Mol Carcneg. 51 (1),
pEi—74.

Uloyd-Jenes D Adams B, Carnethon M, De Simone G, Fergusen T B,
Fagal K, Ford E, Furie K, Go A, Greenlund K, Haase M, Hailpemn 5. Ho
M, Howard Y, Kissela B, Kittner §, Lackland D, Lisabeth L Marelli &,
HMclermott M, Meigs |, Mozaffarian D, Michol G, O°Donnell ©, Rogery,
Raoszmond VY, Sacco R, Sorlie F Stafford R, Steinberger |, Thom T,¥vas-
serthigl-Smoller 5, Wong M, VWylie-Rosett |, Hong Y. American Heart
Association Statistics Committee and Stroke Statistics Subcommittes.
(200%). Heart disease and stroke satistics—200% update:a report from
thie American Heart Association Statistics Committee and Stroke
Statistics Subcommittee. Ciroulation. 119 (3), p4E0—486.

Maylor B M, Greeley 5 AW, Bell G |, Philipson L H. {201 ). Genetics
and pathophysiclogy of neonatal Diobetes melftus. fournal of Diabetas
Investigation. 2 (3], p1 58-16%5.

Megrate A Tarzia O, Jovanovid L, Chinellato L E M. {201 2). Periodon-
tal disease and Diobetes mefiitus. | Appl Onal Sa. 21{1), pl-12.

Pandey A, Tripathi P. Pandey R, Srivatava R, Goswami 5. (201 1).Aleer-
native therapies useful in the management of diabetes: A systematic
review. | Pharm Bioallied Sci 3 (4), pS04-512.

Pareek H, Sharma 5, Khajja B 5, Jain K, Jain G C. (2009). Evaluation of
hypoghrcernic and anti-hyperghycemic potential of Tridax procumbens
(Linn.). BMC Contplement Altern Mad. 2 (48). p1-7.

Patal 5 and Wiggins ]. (1'%80). Bucalyptus oil poisoning. Arch Dis Child. 55
(5. p405—406.

Patra &, Jha 5, Sahu A. (2009). Antidabetic effect of the aqueous extract
of E dtriedora in alloxan induced diabetic rats. Pharmecog Mag. 5 (19),
p5I-54.

Politea O Jukic M, Milos M. (200&). Chemical compaosition and antiox-
idant activity of essentil oils of twelve spice plants. Croatica Chenmvica
Arcta. 79 (4), p545-552.

Purchon M and Cantele L (2014). The Complete Guide to Aromatherapy
and Ezsential Qils for Everyday Wellness Toronto, Canada: Robert Rose
Inc. p54-55.

Qi LW, Liu E H. Chu C, Peng™ B, Cai H X Li P {201 0).Anti-diabetic
agents from natural products — an wpdate from 2004 to 2009, Curr Top
Med Chem. 10 (4), p434-457.

Rao B R I, Kaul P M, Syamasundar KV, Ramesh 5. (2002) Water solublz
fractions of rose-scented geranium |(Pelargonium species) essential oil.
Bioresour Technol_ 84 (3), p243-246.

Ravichandran LY, Puvanakrishnan R, [oseph BT (1990 Alterations in
heart lysosomal stability in isoproterenal induced myocardial infarction
in rats. Biochem It 22, p387-396.

Ruberto G, Baratta M T. (2000). Antioxidant activity of selected es-
sential oil components in two lipid model systems. Food Chem. 8 (),
pl&aT—174.

Saleh M, Clark 5, Woodard B, Deolu-Sobogun 5 A (2010). Anticaidant
and free radical scavenging activities of essential oils. Ethnicity and Dis-
eqse. 20 (1, 51), pTE-8L

Samaras K, Lutgers H L, Kochan M A, Crawford | D, Campbell LY WWen
W, Slavin M ], Baune BT, Lipnicki D M, Brodaty H, Trollor | M, Sachdey
P 5. {2014).The impact of glucose disorders on cognition and brain
wvolumes in the elderly: the Sydney Memory and Ageing Study. AGE. 36
(1), pRTT-3%1.

Schelz Z, Melnar |, Hohmann |. (2006). Antimicrobial and antiplasmid
activides of essential oils. Fitotergpio. 77 (4). p273-285.

Spoerke D G, Vandenberg 5 A, Smolinsks 5 C, Kulig K, Rurmnack B H.
{1'989). Eucalypius cil: 14 cases of exposure. Vet Hum Toxicel. 31 (2],
pl 66— 68

Tibballs J. (19%5). Clinical effects and management of eucalypius oil
ingesticn in infants and young children. Med | Aust. 1 63, (4) p77-180.

Tisserand R and Young B (20 14). Essential Ol Safety. Ind ed. London:
Churchill Livingston/Elsevier. p272-273.

Tiwari M, Dwivedi U, Kakkar P {201 0). Suppression of oxidative strass
and proinflammatory mediators by Cymbopogon diratus DC. Stapf
extract in lipopolysaccharide stimulated murine alveolar macrophages.
Food and Chemical Toxicology. 48 (10). p2913-2919.

Wabb M and FiotVW. (1993). Bucalyptus oil poisoning in childhood: 41
casas in south-east Queensland. | Poediatr Child Health. 2% (5), p368—
EF)N

Waidner C.Wowro § |, Rousseau M, Freiwald A, Kodelja ¥, Abdel-Aziz
H, Eelber O, Sauer 5. (201 3). Antidiabetic Effects of Chamomile Flowers
Extract in Obese Mice through Transcriptional Stimulation of Mutriznt
Sensors of the Peroxisome Proliferator-Activated Receptor (PPAR)
Family. PLOS ONE. 8 (11), =B0335.

WHOL (2004). Dizbetes action now, booklet |SBM: 924157 1513 - wensi
whouint/diabetes/publications/diabetes_booklet/en’

Vol.4 Issue2 Fall 2015 IJPHA 29



Dir.Emerald holds 2 PRD in Biochemistry and Cellular
Biophysics and Dr. Sc.in Meuroscience. She has over 16

years experience in basic science and laboratory environ-

ments and 20 years experience in international business.
Since 1996, she is a founder, president and CEC of Phy-
toceuticals Internatonal (Canada), a leader in supplying
and rnanufacturing plant-derreed natural raw supply and
specialty formulations for pharmaceurical and industrial use. She iz an
experienced and well-known scientist, educator, ELSEVIER. published
author and sponsor for a variety of research projects on therapeutic
and mdustrial use of the natwral plant derived material, novel drugs
delivery systems. phyto- and neuropharmacology. A professional con-
sultant on neurophysiclogy and malecular mechanizms of olfaction, as
well a5 therapeutic properties of essential and carrier oils and natural
plant material, Or. Emerald works in close cosperation with Morth
American and International universities, pharmaceutical and manufac-
turing companies, as well as Research, Education and Biotechnology
and Medical Centers.

&

Are you coming te the AIA Cm}fﬂrfﬂ{'t irt Devver?

Check your “Welcome Eag'f:lra s;::{“:ial :Iﬁ%':" card.
Be sure to stop ]::..' the JFHA beoth to say hi.

We'll be open during the reception and will have some additional

items available for purchase in the Expo Hall

Essential Oil
Research Database

6000 bibliographic references
and abstracts sourced from peer
reviewed, scientific journals worldwide

Updated monthly with the latest research
Includes an integrated component database

Pl
3y
A

We have all the full papers on file -
you can ask us detailed questions about the
research at no extra charge

QUINTESSENTIAL
1and &

WWW. qumtessentlal uk.com



https://www.researchgate.net/publication/299595222

