Therapeutic Aspects of
Devil’s Club Essential Oil

A personal journey into the world of
natural remedies using Oplopanax
Horridus from the Alaskan rainforest.



Devilsclub Stand Devilsclub Plant Devilsclub Sprout Devilsclub Bark



Review Native preparations and uses

Look at new preparations and the research about
potential uses

Discover the roles of devil’s club in health and
well-being



Infusion of Inner Bark

Appetite Stimulant Respiratory Ailments,
Arthritis / Rheumatism Coughs, Colds
Cancer Sores (Swellings, Cuts,
. Boils, Burns, and External

Diabetes .

Infections)
Gall Stones Stomach Trouble / Pains,
Hemorrhaging and Blood Ulcers, Laxative
Disorders .

Tonic

Internal Infections Vision / Blindness

Pneumonia, Flu Weight Loss



Decoction of Inner Bark

Arthritis / Rheumatism Pneumonia
Blood Purifier Respiratory Ailments,
Broken Bone Coughs, Colds
Diabetes Stomach Trouble / Pains,
Ulcers
Fever _
Laxative fonic _
Venereal Disease
Measles

Pain Relief, Analgesic Vision / Blindness



Infusion of Roots

Dipht
Arthritis / R

neria

neumatism

Respiratory Ailments,
Coughs, Colds

Skin Wash



Decoction of Roots

Birth Control
Diabetes
Arthritis / Rheumatism

Respiratory Ailments,
Coughs, Colds

Skin Wash

Sores (Swellings, Cuts, Boils,
Burns, and External
Infections)



Berries

Hemorrhaging and Blood Disorders
Heart Disease

Lice and Dandruff

Sores (Swellings, Cuts, Boils, Burns,
and External Infections)

Stomach Trouble / Pains, Ulcers



Tea

Anxiety
Stomach Trouble / Pains, Ulcers
High Blood Sugar



Native Uses

Medicinal uses (Literature references)

] w
I 0
2 > 3 Y -
ﬁ == .E J— = (s w ] = w
- o o - et t om0 ot}
- = m o e c= O o 0 ] =E =
® g mE 2 ] o= Q ES 2 9 =3 o E
= b= s
) = o = @ o el m o Y o o t? o -
MNation 0 0 o of 0 = o of O O of = (= = o {3
Nisga'a V v v v ! V
Carrier G 10 G
M. Carrier 10 10
S. Carrier 10
Gitksan 10 4 4 10 10 4 4 4 10 4 10
Tlingit 2 2 2 2.6 2 G 2
Wit'suwit'in 4 4 4 4 4 4
Haida 8 5,8 G G 12 8 6,12 8
Haisla 14 14 14
Tahltan 1
Tsimshian 8 8 3 4 8 4 g
Gitga’at 13 13 13 13 9 13 13 13
Tainina 7 T 7 T 7 7
Aleut 11* ">




Tincture

Root or branch bark soaked in ethanol (60%-80%)

(in vitro)

Inhibition effects on human breast cancer and non-small lung
cancer cells (suns200

Inhibition effects on lung cancer cells wix.20m0)



Phytochemistry

Polyynes (Polyacetylenes) Sesquiterpenes
Root bark (7)

Stem bark (5) Volatile Compounds
Phenylpropanoids Other Compounds
(Aglycones and Glycosides) fatty acids

steroids
Lignan Glycosides steroid glycosides

Triterpenoids



A new preparation: Essential Oil

2 types of oils from plants
Fixed oils- esters of glycerol and fatty acids
Essential oils- mixtures of volatile, organic compounds
Essential oil
reflects the intrinsic nature of the plant (essence)
steam-distillation: yields oil and hydrosol (water component)
contains dozens of components



Constituent

Trans-nerolidol

Bicyclogermacrene

Delta-cadinol (alpha-muurolol)

Tau-cadinol
Gamma-cadinene

Delta-cadinene

Spathulenol

(3E,52)-1,3,5-Undecatriene *

Germacrene B *
1,10-Di-epi-cubenol *
Alpha-Cadinol *

54.30%

4.05%

8.08%

7.50%

2.17%

1.81%

.39%

1.25%

.53%
.82%
7%

High
64.79%
16.83%
12.36%
11.60%
4.03%

2.64%

3.22%

1.25%

1.76%
1.45%

1.09%

Mean

59.41

10.44%

10.22%

9.55%

3.10%
2.23%

1.81%

1.25%

1.15%
1.14%

.90%

Chemical Profile of Devil’s Club Essential Oil

ranch bark (a
Low

54%

4%

16.9%

6%

4%

2.6%

.6%
1%
1.7%
4%

A comparison of the major constituents of the branch and root bark devil’s club essential oils

Total number of identified compounds in the essential oil is 109
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trans-nerolidol = (E)-nerolidol .
bicyclogermacrene

tau-cadinol = delta-cadinol =

cedrelanol = 10- torreyol = alpha-
epi-alpha-muurolol muurolol

These are the chemical structures of the main constituents of the essential oil. Note the similarity between the two cadinol isomers.



Chemical Profile of Devil’s Club Hydrosol

The hydrosol contains an estimated total of 51.8 mg/L of volatile compounds, of
which the main components were characterized as follows:

Constituent mg/L volatiles Class EO component?
Yes

(E)-Nerolidol 17.5 33.8 Sesquiterpenic alcohol

t-Cadinol 6.7 12.96 Sesquiterpenic alcohol Yes
4-Vinylguaiacol 5.8 11.13  Simple phenolic No
Spathulenol 3.2 6.26 Sesquiterpenic alcohol Yes
a-Cadinol 1.1 2.19 Sesquiterpenic alcohol Yes
Isospathulenol 0.7 1.29 Sesquiterpenic alcohol No

Full GC-MS profiles for the essential oil are available online Full GC-FID profile for the hydrosol is

at https://www.southeastdevilsclub.com/gc-ms-analysis available upon request.



Devil's Club (oplopanax horridus) Bark Oil _

Potential Use
Cancer treatment (brain, breast,cervical, colon, gastric, leukemia, liver, lung, ovarian, pancreatic, skin)

Antiparasitic (anti-schistosomal,anti-leishman, lice, other)
Antibacterial (topical and for surface cleaning)- treats staff
Antioxidant

Antifungal (internal, topical and for surface cleaning)

Anti-inflammatory (arthritis, general, bronchitis, back inflammation, hepatitis, ALI, liver, neuro)

Ulcer treatment

Disease treatment (chagas, malaria, parkinson's, schizophrenia, tuberculosis, AKI- acute kidney injury,
ALl -acute lung injury)

Insecticide

Anti-anxiety

Pain relief, chronic (anti-nociceptive), arthritis
Skin penetration enhancer for topical medicines
Antiseizure/epilepsy

misc- DNA repair/function (2.55), uterus relaxant (2.55), stimulate autoimmune system (2.55),
women's health (1.8), cellular membrane stabilizer (.38), brain cell protection (.37), diuretic/laxative
(.35), sedative (.29)

% of ingredients
91.3

84.2
81.3
79.1
74.1
68.6

64.7
64.5

63.7
63.4
62.7
62.5
62.5
.29 -2.55
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General Pathology

Ailments can be caused by

* direct action of toxins, parasites, or viruses on cells and organs

* interruption of natural body processes by toxins, parasites, or
viruses

e Overproduction of normal enzymes, cells, and processes
* Blocking pathways or receptors
* Prevention of the production of essential compounds

Nerolidol potential

e counteract overproduction of compounds in the body
* modulate critical chemical pathways



Research on Therapeutic Actions

Primary constituent: trans-nerolidol

* Hydrophobic aliphatic sesquiterpene alcohol
(insoluble in water, can interact with many compounds in the body in many different systems due to its molecular structure)

» Reviewed in the paper entitled “Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted
Pharmacological and Biological Activities” (Chan,2016)

" analgesic (pain relief) " antioxidant
= anti-anxiety = anti-parasitic
= anti-inflammatory "anti-ulcer

= anti-bacterial : ;”nst?cgig?ﬁr‘;”e”t
" anti-cancer

| . = anti-viral
[ = 5 .
anti-emetic " skin penetration enhancer



Analgesic (pain relief)m o

shown to demonstrate promising analgesic and
anti-inflammatory activities in mice studies.

attributed to the suppression of proinflammatory
cytokines



A NX i O |yt i C (a nti-a nXietY) (in vivo-mice)

nerolidol exerts an anxiolytic effect without altering motor coordination.

E p i I e psy (in vivo-rats)

nerolidol treatment has a protective effect against

* induced seizures

e associated oxidative stress

* behavioral comorbidities.
decrease in oxidative stress and favorable neurochemical changes in both the cortex and the
hippocampus

* increased levels of noradrenaline (neurotransmitter- balances fight/flight responses)

* Increased levels of dopamine (neurotransmitter- incentive-motivational)

* Increased levels of serotonin (neurotransmitter- harm avoidance)

Nerolidol also improved depression and memory loss in animals with epilepsy.



Anti-inflammatory

A rt h rit i S (in vivo-mice)

neutrophils are primary defense white blood cells
which migrate into joints, where they inflict tissue
damage, create inflammation, and increase joint
damage. Nerolidol stops the migration into the
joints.

nanoencapsulation of nerolidol improved its anti-
inflammatory effect on arthritis



Anti-bacterial (o
disrupts cell membranes in drug resistant bacteria

interferes with the genes that regulate pathogenicity

enhances susceptibility to antibiotics

Anti-biofilm (in vitro)
biofilm is a film that is produced by bacteria and
allows it to attach to surfaces

nerolidol inhibited biofilm formation by 45% at a
concentration of .01% vs. MRSA



FungiCidaI (in vitro)

nerolidol exhibits fungicidal activity against Candida
albicans at a minimum concentration of .24%-1.26%

could be a promising therapeutic alternatives for the
treatment of candidiasis

made all strains of Trichophyton fungus (causes
dermaphytosis) sensitive to antifungal treatments and
represents a potential antifungal agent



Anti-cancer (in vitro)

strong cytotoxicity against cell lines of mouse
melanoma, human liver carcinoma, human
leukemia, and human chronic leukemia

targets specific cancerous cells with no
cytotoxicity towards non-tumor cells.



colon and breast ...

showed potential anticancer activities on human breast
cancer and colon cancer cells.

induced cancer cell apoptosis and destruction

arrested effects on cell cycle

leukemia and ovarian .

ethanol extract of devil’s club root showed that solutions as
weak as 1/8000 had a strong action against human
leukemia cell lines and ovarian cancer lines

results provide promising baseline information for the potential use of devil’s club in the treatment
of cancer



Anti-emetiC (o

chemotherapy-induced nausea and vomiting (or

CINV) are significant side effects for cancer
patients.

nerolidol relieved the effects in animal tests and
have promising potency in therapy-resistant CINV.



Antioxidant .o

exhibits potent antioxidant properties by scavenging free
radicals and counterbalancing their effects.

prevents lipid peroxidation

enhances the production of antioxidant enzymes in cells for
protection against oxidative stress.
Degenerative brain disease i womie
* reported to be relevant to acute neurological disorders
such as stroke.
* The protective results from nerolidol actions vs.
neurological disorders such as Parkinson’s disease and
Huntington’s disease.



Anti-parasitiC o

interferes with parasite-host cell interaction and chemical
pathways in parasites

With tea tree oil, killed lice in 30 minutes; alone, killed lice in
24 hrs at 8% concentration

Killed dust mites at a very low concentration

Anti-U|Cer (in vivo-mice)
showed significant inhibition of the formation of ulcers

reduced the severity of the lesions



Mosquito repellent

At the tested dose of 330 pg/cm2, the mixture (trans-nerolidol +
caryophyllene) completely inhibited Ae. aegypti landing for 60 min

This shows that the synergistic effect of caryophyllene and nerolidol
have potential to formulate as mosquito repellent comparable of DEET.

30


https://pubmed.ncbi.nlm.nih.gov/35157071/
https://pubmed.ncbi.nlm.nih.gov/31670811/

Skin AbsorptionEnhancer (1)

drug delivery through the skin is limited by poor absorption

The effect of terpene concentrations on the skin
penetration of diclofenac SOAiIUM i e « s, e, 20

enhancing effects of various terpenes (menthone, limonenoxide, carvone,
nerolidol and farnsol) with different concentrations (0.25, 0.5, 1, 1.5 and 2.5%,
v/v) on the permeation of diclofenac sodium were evaluated using Franz
diffusion cells fitted with rat skin. The results showed that at the highest
concentration of terpene (2.5%, v/v) the rank order of enhancement effect for
diclofenac sodium was nerolidol > farnesol > carvone > methone >
limonenoxide, whereas at the low concentration of 0.25% the rank order was
farnesol > carvone > nerolidol > menthone > limonenoxide. No direct
relationship existed between terpene concentration and the permeation rate.
The most outstanding penetration enhancer was nerolidol, providing an almost
198-fold increase in permeability coefficient of diclofenac sodium, followed by
farnesol with a 78-fold increase.



Skin Absorption Enhancer (2)

Terpenes: Effect of lipophilicity in enhancing transdermal
delivery of alfuzosin hydrochloride e s« .m

The percutaneous permeation was studied in rat skin using diffusion cell technique. Flux, cumulative amount,
lag time and skin content of AH were measured over 24 hours and compared with control gels. Nerolidol with
highest lipophilicity (log P 5.36 + 0.38) showed highest cumulative amount (Q24) of 647.29 + 18.76 ug/cm2 and
fluxrateof 28.16 + 0.64 pg/cm2/hour. It showed decreased lag time of 0.76 + 0.15 hours. The rank order of
enhancement effect was shown as nerolidol > farnesol > limonene > linalool > geraniol > carvone > fenchone >
menthol. Lowest skin content was seen with carvone. Increase in lipophilicity of terpenes showed increase in
flux, cumulative amount (Q24), and enhancement ratio which was significant with P < 0.000. But lag time was
decreased and no correlation was found between lipophilicity and skin content. Histological studies showed
changes in dermis which can be attributed to disruption of lipid packing of stratum corneum due to effect of
nerolidol within lipid lamellae.



Skin Absorption Enhancer (3)

Toxicity of terpenes on fibroblast cells compared to their

hemolytic potential and increase in erythrocyte membrane
fl u i d ity (in vitro) (D. Prasanthi, P. K. Lakshmi, 2012)

Whereas terpenes, such as menthone, pulegone, carvone and cineole, that only possess
hydrogen bond acceptors (carbonyl or ether groups) present a less extensive disruption of
the H-bond network and, therefore, show a reduced ability to enhance drug permeation.
Similarly, our data showed that the monoterpenes a-terpineol and DL-menthol (H-bond
donors) are highly hemolytic; menthone, pulegone, carvone and cineole (acceptors of H-
bonds) have moderate hemolytic potential, and limonene, which does not form H-bonds,
presented the lowest hemolytic potential. However, the sesquiterpene nerolidol that
contained an OH group showed the highest hemolytic and cytotoxic effects. The less polar
monoterpenes, limonene and cineole, showed less aggression to the membrane and low
cytotoxicity. Nerolidol showed greater potency to increase membrane fluidity but also
increased ability to disrupt the membrane and increased cytotoxic potential.



Skin Absorption Enhancer (4)

Effects of nerolidol and limonene on stratum corneum
membranes: A probe EPR and fluorescence spectroscopy
St u d y (in vitro -membranes from live rats) (Mendanha, Marquezin, et. al, 2017)

“the results indicated that treatment with 1% nerolidol (v/v) caused large fluidity
increases in the more ordered phases of SC membranes and that these effects gradually
decreased with increasing temperature. Additionally, compared with (+)-limonene,
nerolidol was better able to change the SC membrane dynamics. EPR and fluorescence
data suggest that these terpenes act as spacers in lipid packaging and create increased
lipid disorder in the more ordered regions and phases of SC membranes”



Skin Absorption Enhancer (5)

Effects of terpenes on fluidity and lipid extraction in
phospholipid membranes . s s

”"Nerolidol, which had the highest octanol-water partition coefficient, generated the
highest amount of slpin label extraction. Acting as spacers, terpenes should cause major
reorganization in cell membranes, leading to an increase in the overall molecular
dynamics of the membrane. At higher concentrations, terpenes may cause lipid extraction
and thus leakage of the cytoplasmic content.” “The intercellular lipid matrix of the
outermost skin layer, the stratum corneum, which is the major permeability barrier of the
skin, becomes more fluid in the presence of the monoterpenes L-menthol and 1,8-cineole
[12], [13], and several monoterpenes increase the membrane partition coefficients of the
small water-soluble spin l[abels TEMPO and DTBN in stratum corneum membranes [14],
[15]. Recently, EPR spectroscopy has been used to show that terpenes can cause
pronounced increases in the plasma membrane fluidity of Leishmania

amazonensis promastigotes at terpene concentrations similar to those that inhibit the
growth of the parasite%lG]. In addition, the terpenes nerolidol, (+)-limonene, a-terpineol
and 1,8-cineole at concentrations that inhibited the growth of Leishmania parasites by 50%
caused cell lysis of 4 to 9%, and this percentage rose to approximately 50% for
concentrations that were double or triple the IC., values [16]”



Wound Healing

* Chitosan Hydrogel in combination with Nerolidol for
healing wounds (Ferreira, Leite, et. al., 2016)

“This study aimed to develop and characterize chitosan hydrogels in
combination with nerolidol, in order to optimize the antimicrobial and
healing properties. The hydrogels were prepared using a reaction of the
chitosan with acetic acid solution, followed by the addition of 2 or 4%
of the nerolidol. Using thermogravimetry, differential scanning
calorimetry and infrared spectroscopy, the incorporation of nerolidol in
the hydrogel was confirmed. Direct contact tests using hydrogels

and Staphylococcus aureus showed a synergistic effect in the materials,
enabling total inhibition of bacterial growth. The hydrogel containing
2% nerolidol showed excellent healing effects. The beginning of re-
epithelialization and reorganization of collagen was already observed
on the 7th day of treatment. The material created proofed to be
promising as a healing and antibacterial agent.”




Synergy
Antibacterial and Healing Effect of Chicha Gum Hydrogel (Sterculia striata)
with Nerolidol (Lima, 1.S.d., et al. 2023)

* “Texture analyses showed that the characteristics of the adhesion and cohesiveness of the hydrogels decreased as
the concentration of nerolidol increased, making the material less cohesive and adhesive, and facilitating its
application and the release of the active substance.” “An antibacterial 83.6% growth inhibition effect was observed
using the hydrogel with 0.02 g mL -1 nerolidol. The in vivo healing assay showed the practical activity of the hydrogels
in the wound treatment, as the materials promoted efficient re-epithelialization”

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

* Products were used alone and in combination (ratio 1:1 and 1:2) from 8 % dilution. Tea tree oil was more
effective than nerolidol against head lice with 100 % mortality at 30 min and 1 % concentration. On the
contrary, nerolidol expressed a more pronounced ovicidal activity inducing the failure of 50 % of the eggs to
hatch at 1 % concentration after 4 days; The association of the two substances both in ratios 1:1 and 1:2
combined efficaciously their insecticidal and ovicidal effect; in particular, the ratio 1:2 (tea tree oil 0.5 % plus
nerolidol 1 %) acted producing both the death of all head lice at 30 min and the abortive effect of louse eggs
after 5 days.



Protective actions of Nerolidol
Cardioprotective (in vivo)

* an extensive test concluded that nerolidol acted as a potent cardioprotective molecule

* nerilodol reduces hypertension associated inflammation and oxidative stress and provides
effective cardioprotection

* echocardiography analysis showed that nerolidol improved cardiac function

* demonstrates nerolidol as a cardio-protective agent against hypertension induced cardiac
inflammation.

Gonadoprotective (in vivo)
Damage caused by chemotherapy drug was reversed upon treatment with nerolidol

Hemaprotective (in vivo)

* nerolidol exhibited potent antioxidant, anti-inflammatory, anti-apoptotic, and anti-fibrotic
potential and thus acted as liver protecting agent.



Anti-viral
H PV (in vivo- humans)

Single treatment of 200 ul — change after 6 months,
clearance at 2 and 6 months.

should be further evaluated for the role it may play
in cervical cancer prevention

Endometriosis reversal o

nerolidol and hesperidin caused a significant improvement
in endometriosis.

Hesperidin and nerolidol treatment improved hemorrhage,
vascular congestion, necrosis, and inflammatory cell
infiltration in the endometriotic foci.



Nerolidol Protects Against LPS-induced Acute Kidney
Injury via Inhibiting TLR4/NF-kB Signaling-
https://pubmed.ncbi. nlm nih. gov§28093813/

N%[r%olldol notably inhibited the increase of TNFa and
IL ]

Nerolidol exhibits antinociceptive and anti-
inflammatory activity: involvement of the
GABAergic system and proinflammatory cytokines

https://pubmed.ncbi.nlm.nih.gov/26791997/ .

"Nerolidol reduced productlon of interleukin 1
beta (IL-1B) in LPS- stimulated, peritoneal
macrophages."



https://pubmed.ncbi.nlm.nih.gov/28093813/
https://pubmed.ncbi.nlm.nih.gov/26791997/

Acute kidney injury (AKI) o

AKl is a critical care syndrome, resulting in acute
reduction of renal function and up to 22% mortality
of hospitalized patients.

nerolidol reduced the injuries of the kidneys and had
a critical anti-inflammatory effect



Neuroinflammation treatment o
protective effect of nerolidol against
* neuroinflammation
e oxidative stress
* cognitive impairment
e structural abnormalities in the hippocampus
and cortex regions



ALl (acute lung injury) wweme

a life-threatening disease that is characterized by the
rapid onset of inflammatory responses.

no effective therapeutic strategies are currently
available

nerolidol pretreatment inhibited alveolar-capillary
barrier disruption, lung edema, and lipid
peroxidation. This helps the body with an effective
anti-inflammatory response.



CO | O n (in vivo-mice)

supplementation reverses colon inflammation
through its potent antioxidant and anti-
inflammatory activity

Ke rat it i S (in vitro-mice)

directly inhibits the growth of the fungus
Aspergillus fumigatus which causes keratitis



Neuroprotective

Neuroprotective effect of nerolidol in traumatic brain injury associated
behavioural comorbidities in rats(January 2021)

Nerolidol significantly improved locomotor activity, reversed motor
incoordination and cognitive impairment, and reduced the AChE
activity and oxidative/nitrosative stress. The study demonstrates the
promising neuroprotective effects of nerolidol, which might improve
the quality of life of TBI patients. 25ml/kg



Neurological

Alzheimer’s (in vitro)

* cholinesterase inhibitors are routinely applied in the treatment of Alzheimer's
disease

* nerolidol was identified as an effective cholinesterase inhibitor.

Parkinson’s disease (in vivo)

* improved Parkinson’s disease symptoms
* reversing neuroinflammation and cerebral oxidative stress
* increasing levels of the antioxidant enzymes SOD, CAT, GSH
» decreases lipid peroxidation and MDA levels (free-radical damage)
e decreases glial cell activation (pain and nerve loss)
* decreases dopaminergic neuron loss



Essential Oil of Devil’s club

Research suggests a potential to treat:

-kCa)ncer (brain, breast, cervical, colon, gastric, leukemia, liver, lung, ovarian, pancreatic,
skin

e Parasites

e Bacterial infections (treats staph infections)

e Fungal infections and disinfectant of surfaces

e Inflammation (arthritis, general, bronchitis, back inflammation, hepatitis, ALI)
e Ulcers

e Diseases (chagas, malaria, parkinson's, schizophrenia, tuberculosis, AKl-acute kidney
injury, ALl —acute lung injury, SARS/MERS/respiratory viruses)

e Anxiety

e Chronic pain/arthritis
e Seizures/epilepsy

e Concussions

Also helps to enhance absorption of topical medicines, repair DNA, stimulate autoimmune system,
women’s health/cramps, cell membrane stabilizer, brain cell protection.

(listed in order of concentration of medicinal compounds)



Drug interactions

Devil’s club essential oil at high doses
taken orally might affect the ability of
the liver to metabolize and process
prescription drugs.

Alosetron (Lotronex)
Caffeine
Clozapine (Clozaril)
Flutamide (Eulexin)
Frovatriptan (Frova)
Caution should be used when taking
devil’s club essential oil orally along with
these medications, as it has the
possibility of increasing the
concentrations of medications in the
blood.

Mexiletine (Mexitil)
Mirtazapine (Remeron)
Olanzapine (Zyprexa)
Ramelteon (Rozerem)
Rasagiline (Azilect)
Ropinirole (Requip)
Tacrine (Cognex)
Theophylline
Tizanidine (Zanaflex)
Triamterene (Dyrenium)
Zolmitriptan (Zomig)

https://southeastdevilsclub.com




Side effects and cautions

During the past 8 years there have been very few side
effects reported.

* Applying undiluted DC essential oil on sensitive skin
(neck) in combination with a heat pack created a rash
that disappeared after 2 weeks

* Applying undiluted DC on the neck and spine has
caused light-headedness for 2 people



What is the place of devil’s club essential oil?

* In the world of Alaskan healing plants

Every region of the world has a native plant with exceptional healing properties
Devil’s club is one of the super-plants of Alaska. It can complement and
enhance the healing of most of the other medicinal plants.

* In the world of Holistic therapeutics

Holistic therapeutics depends upon supporting the ability of the body systems
to return to a healthy state. By mediating master molecules, inhibiting
parasites, and providing balance to various systems, Devil’s club essential oil
helps prevent the interruption of normal functions- to help the body heal itself.

* In the world of General Well-being

Devil’s club essential oil is most known for significant help with pain and
inflammation, enhancing the effectiveness of other preparations, and helping
difficult conditions which are normally treated with pharmaceuticals.



Summary

* Extends the traditional use of devilsclub plant
* Helps the body protect itself

* Promotes balance in the body by supporting master
regulator enzymes and processes

* Synergistic with other essential oils

* Excellent skin absorption



Anecdotes and customer stories

https://www.southeastdevilsclub.com/customer-comments
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cardioprotectant vs hypertension (Lin,2020) in vivo

Lin YM, Badrealam KF, Kuo WW, Lai PF, Shao-Tsu Chen W, Hsuan Day C, Ho TJ, Viswanadha VP, Shibu MA, Huang
CY. Nerolidol improves cardiac function in spontaneously hypertensive rats by inhibiting cardiac inflammation
and remodelling associated TLR4/ NF-kB signalling cascade. Food Chem Toxicol. 2020 Nov 17:111837. doi:
10.1016/j.fct.2020.111837. Epub ahead of print. PMID: 33212213.

gonadoprotective (Iqubal,2020) in vivo

Iqubal A, Syed MA, Najmi AK, Ali J, Haque SE. Ameliorative effect of nerolidol on cyclophosphamide-induced
gonadal toxicity in Swiss Albino mice: Biochemical-, histological- and immunohistochemical-based evidences.
Andrologia. 2020 May;52(4):e13535. doi: 10.1111/and.13535. Epub 2020 Feb 12. PMID: 32048763.



Hemaprotective (Iqubal,2020) in vivo

Iqubal A, Syed MA, Ali J, Najmi AK, Hague MM, Haque SE. Nerolidol protects the liver against
cyclophosphamide-induced hepatic inflammation, apoptosis, and fibrosis via modulation of Nrf2, NF-kB p65,
and caspase-3 signaling molecules in Swiss albino mice. Biofactors. 2020 Nov;46(6):963-973. doi:
10.1002/biof.1679. Epub 2020 Sep 17. PMID: 32941697.

anti-bacterial (Chan,2016) in vitro

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted
Pharmacological and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529.
PMID: 27136520; PMCID: PMC6272852.

anti-biofilm (Chan,2016) in vitro

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted
Pharmacological and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529.
PMID: 27136520; PMCID: PMC6272852.

vs MRSA (Rubini,2018) in vitro

Rubini D, Banu SF, Nisha P, Murugan R, Thamotharan S, Percino MJ, Subramani P, Nithyanand P. Essential oils
from unexplored aromatic plants quench biofilm formation and virulence of Methicillin resistant
Staphylococcus aureus. Microb Pathog. 2018 Sep;122:162-173. doi: 10.1016/j.micpath.2018.06.028. Epub 2018
Jun 18. PMID: 29920307.



anti-parasitic: schistosomal, leishmanial, other (Chan,2016) in vitro

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted Pharmacological
and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529. PMID: 27136520;
PMCID: PMC6272852.

anti-viral vs SARS-CoV-2 (Asif,2020) computer modeling

Asif, M., Saleem, M., Saadullah, M. et al. COVID-19 and therapy with essential oils having antiviral, anti-
inflammatory, and immunomodulatory properties. Inflammopharmacol 28, 1153-1161 (2020).
https://doi.org/10.1007/s10787-020-00744-0

anti-viral vs HPV (Mutombo,2019) in vivo — human

Baleka Mutombo A, Tozin R, Kanyiki H, Van Geertruyden JP, Jacquemyn Y. Impact of antiviral AV2 in the topical
treatment of HPV-associated lesions of the cervix: Results of a phase Il randomized placebo-controlled trial.
Contemp Clin Trials Commun. 2019 May 16;15:100377. doi: 10.1016/j.conctc.2019.100377. PMID: 31193477;
PMCID: PM(C6529824.

fungicidal (Chan,2016; de Oliveira,2020; Fonseca,2020) in vitro

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted Pharmacological
and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529. PMID: 27136520;
PMCID: PMC6272852.



de Oliveira JC, de Vasconcelos Pinto A, de Medeiros CAC, Ponte HAS, Pereira FO. The Sensitivity Modifying
Activity of Nerolidol and a-Bisabolol Against Trichophyton spp. Indian J Microbiol. 2020 Dec;60(4):505-510. doi:
10.1007/s12088-020-00895-2. Epub 2020 Jun 13. PMID: 33088000; PMCID: PMC7539253.

Fonseca Bezerra C, de Alencar Junior JG, de Lima Honorato R, Dos Santos ATL, Pereira da Silva JC, Silva TGD, Leal
ALAB, de Freitas TS, Vieira TAT, Esmeraldo Rocha J, Lima Sales D, Barbosa Filho JM, Ribeiro de Sousa G, Pinheiro
AP, Ribeiro-Filho J, Coutinho HDM, Bezerra Morais-Braga MF, da Silva TG. Antifungal Properties of Nerolidol-
Containing Liposomes in Association with Fluconazole. Membranes (Basel). 2020 Aug 20;10(9):194. doi:
10.3390/membranes10090194. PMID: 32825411; PMCID: PMC7558210.

anti-oxidant (Chan,2016) in vitro

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted
Pharmacological and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529.
PMID: 27136520; PMCID: PMC6272852.

skin penetration enhancer (Chan,2016)(Cornwell,1994) in vivo

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted
Pharmacological and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529.
PMID: 27136520; PMCID: PMC6272852.

CORNWELL, P.A. and BARRY, B.W. (1994), Sesquiterpene Components of Volatile Oils as Skin Penetration
Enhancers for the Hydrophilic Permeant 5-Fluorouracil. Journal of Pharmacy and Pharmacology, 46: 261-269.
https://doi.org/10.1111/j.2042-7158.1994.tb03791.x



anti-cancer: general (Chan,2016) in vitro, in vivo

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted
Pharmacological and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529.
PMID: 27136520; PMCID: PMC6272852.

anti-cancer: colon and breast (Sun,2010) in vitro

Sun S, Du GJ, Qi LW, Williams S, Wang CZ, Yuan CS. Hydrophobic constituents and their potential anticancer
activities from Devil's Club (Oplopanax horridus Mig.). J Ethnopharmacol. 2010 Oct 28;132(1):280-5. doi:
10.1016/].jep.2010.08.026. Epub 2010 Aug 17. PMID: 20723598; PMCID: PMC3050531.

anti-cancer: leukemia and ovarian (Tai,2006) in vitro

Tai J, Cheung S, Chan E, Hasman D. Inhibition of human ovarian cancer cell lines by devil's club Oplopanax
horridus. J Ethnopharmacol. 2010 Feb 3;127(2):478-85. doi: 10.1016/j.jep.2009.10.010. Epub 2009 Oct 14.
PMID: 19835944,

anti-cancer: anti-tumor (Chan,2016; Wattenberg,1991) in vivo

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted
Pharmacological and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529.
PMID: 27136520; PMCID: PMC6272852.

Wattenberg LW. Inhibition of azoxymethane-induced neoplasia of the large bowel by 3-hydroxy-3,7,11-
trimethyl-1,6,10-dodecatriene (nerolidol). Carcinogenesis. 1991 Jan;12(1):151-2. doi: 10.1093/carcin/12.1.151.
PMID: 1988176.



antiemetic (treats nausea, vomiting, motion sickness) (Lee,2018) in vivo

Lee G, Yang E, Kim S, Park CS, Park YS, Jin YH. Parapheromones Suppress Chemotherapy Side Effects. J
Pharmacol Exp Ther. 2018 Nov;367(2):215-221. doi: 10.1124/jpet.118.251363. Epub 2018 Aug 22. PMID:
30135179.

analgesic (anti-nociceptive/chronic pain) (Chan,2016; Fonséca,2016) in vivo

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted
Pharmacological and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529.
PMID: 27136520; PMCID: PMC6272852.

Fonséca DV, Salgado PR, de Carvalho FL, Salvadori MG, Penha AR, Leite FC, Borges CJ, Piuvezam MR, Pordeus
LC, Sousa DP, Almeida RN. Nerolidol exhibits antinociceptive and anti-inflammatory activity: involvement of the
GABAergic system and proinflammatory cytokines. Fundam Clin Pharmacol. 2016 Feb;30(1):14-22. doi:
10.1111/fcp.12166. Epub 2015 Nov 22. PMID: 26791997.

anti-inflammatory vs arthritis (Barros,2019) in vivo

Barros Silva Soares de Souza EP, Trindade GDGG, Lins Dantas Gomes MV, Santos Silva LA, Grespan R, Quintans
Junior LJ, Cavalcanti de Albuquergue Junior RL, Shanmugan S, Antunes de Souza Araujo A. Anti-inflammatory
effect of nano-encapsulated nerolidol on zymosan-induced arthritis in mice. Food Chem Toxicol. 2020
Jan;135:110958. doi: 10.1016/j.fct.2019.110958. Epub 2019 Nov 9. PMID: 31715307.



anti-inflammatory vs colon (Raj,2020) in vtro, in vivo

Raj V, Venkataraman B, Almarzooqi S, Chandran S, Ojha SK, Attoub S, Adrian TE, Subramanya SB. Nerolidol
Mitigates Colonic Inflammation: An Experimental Study Using both In Vivo and In Vitro Models. Nutrients. 2020
Jul 8;12(7):2032. doi: 10.3390/nu12072032. PMID: 32650602; PMCID: PMC7400891.

anti-inflammatory vs keratitis prevention (Yang,2020) in vivo, in vitro

Yang H, Wang Q, Han L, Yang X, Zhao W, Lyu L, Wang L, Yan H, Che C. Nerolidol inhibits the LOX-1 / IL-1B
signaling to protect against the Aspergillus fumigatus keratitis inflammation damage to the cornea. Int
Immunopharmacol. 2020 Mar;80:106118. doi: 10.1016/j.intimp.2019.106118. Epub 2020 Jan 9. PMID:
31926445.

anti-ulcer (Chan,2016) in vivo

Chan WK, Tan LT, Chan KG, Lee LH, Goh BH. Nerolidol: A Sesquiterpene Alcohol with Multi-Faceted
Pharmacological and Biological Activities. Molecules. 2016 Apr 28;21(5):529. doi: 10.3390/molecules21050529.
PMID: 27136520; PMCID: PMC6272852.

endometriosis reversal (Rauf,2018) in vivo

Rauf Melekoglu, Osman Ciftci, Sevil Eraslan, Asli Cetin & Nese Basak (2018) The beneficial effects of nerolidol
and hesperidin on surgically induced endometriosis in a rat model, Gynecological Endocrinology, 34:11, 975-
980, DOI: 10.1080/09513590.2018.1469611



Neurological: Alzheimer’s (Szwajgier,2019) in vitro

Szwajgier D, Baranowska-Wojcik E. Terpenes and Phenylpropanoids as Acetyl- and Butyrylcholinesterase
Inhibitors: A Comparative Study. Curr Alzheimer Res. 2019;16(10):963-973. doi:
10.2174/1567205016666191010105115. PMID: 31660828.

Neurological: Parkinson’s (Javed,2016) in vivo

Javed H, Azimullah S, Abul Khair SB, Ojha S, Haque ME. Neuroprotective effect of nerolidol against
neuroinflammation and oxidative stress induced by rotenone. BMC Neurosci. 2016 Aug 22;17(1):58. doi:
10.1186/s12868-016-0293-4. PMID: 27549180; PMCID: PMC4994214.

Neurological: anxiolytic (De Carvalho,2018)(Goel, 2016) in vivo

De Carvalho RBF, De Almeida AAC, Campelo NB, Lellis DROD, Nunes LCC. Nerolidol and its Pharmacological
Application in Treating Neurodegenerative Diseases: A Review. Recent Pat Biotechnol. 2018;12(3):158-168. doi:
10.2174/1872208312666171206123805. PMID: 29210667.

Goel RK, Kaur D, Pahwa P. Assessment of anxiolytic effect of nerolidol in mice. Indian J Pharmacol. 2016 Jul-
Aug;48(4):450-452. doi: 10.4103/0253-7613.186188. PMID: 27756960; PMCID: PMC4980937.

Neurological: epilepsy treatment (De Carvalho,2018)(Kaur, 2016) in vivo

De Carvalho RBF, De Almeida AAC, Campelo NB, Lellis DROD, Nunes LCC. Nerolidol and its Pharmacological
Application in Treating Neurodegenerative Diseases: A Review. Recent Pat Biotechnol. 2018;12(3):158-168. doi:
10.2174/1872208312666171206123805. PMID: 29210667.



Kaur D, Pahwa P, Goel RK. Protective Effect of Nerolidol Against Pentylenetetrazol-Induced Kindling, Oxidative
Stress and Associated Behavioral Comorbidities in Mice. Neurochem Res. 2016 Nov;41(11):2859-2867. doi:
10.1007/s11064-016-2001-2. Epub 2016 Jul 14. PMID: 27418279.

Cytochrome inhibitors:
CYP1A2: https://www.pharmacytimes.com/publications/issue/2007/2007-11/2007-11-8279
CYP3A4: https://www.pharmacytimes.com/publications/issue/2008/2008-09/2008-09-8687

https://www.pharmacytimes.com/publications/issue/2015/december2015/drug-interactions-with-cyp3a4-an-
update
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SARS'COV‘Z M prO (computer modeling)

when given alone and in a mixture nerolidol has the

potential for inhibiting viral replication of SARS-CoV-
2 Mpro.

showed the most potential for interfering with a
protein required for viral replication and also
preventing the spike proteins of the virus from
attaching to cell walls. Data from well-established
preclinical and clinical studies is required.



The CDC website states that clinical trials are
recommended for products which are Interleukin-
1 Inhibitors or Tyrosine Kinase Inhibitors

Research shows that nerolidol inhibits Interleukin-1p in
vitro and in vivo:

Nerolidol inhibits the LOX-1 / IL-1B signaling

"The administration of nerolidol reduced the severity
of fungal keratitis with infiltration of fewer
inflammatory cells and reduced levels of the LOX-1,
as well the anti-inflammatory cytokines such as IL-

18"


https://www.covid19treatmentguidelines.nih.gov/therapies/immunomodulators/interleukin-1-inhibitors/
https://www.covid19treatmentguidelines.nih.gov/therapies/immunomodulators/interleukin-1-inhibitors/
https://www.covid19treatmentguidelines.nih.gov/therapies/immunomodulators/interleukin-1-inhibitors/
https://www.covid19treatmentguidelines.nih.gov/therapies/immunomodulators/kinase-inhibitors/
https://pubmed.ncbi.nlm.nih.gov/31926445/

Computer models indicate nerolidol has very
good potential to inhibit Tyrosine Kinase:

Tyrosinase inhibitory activity, molecular docking
studies and antioxidant potential of chemotypes of
Lippia origanoides (Verbenaceae) essential oils

"The best docking energies were observed with

thymol and (E)-nerolidol (-79.8 kcal.mol-1), which
suggested H-bonding interactions with Met281 and

H|5263 (thymol) and His259, His263 ((E)-nerolidol)."

Devil's club essential oil (branch bark) contains more than 50% nerolidol and based
upon published studies and CDC treatment guidelines is eligible to be a
candidate for clinical trials for treatment of Covid-19.
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https://pubmed.ncbi.nlm.nih.gov/28459864/

Can Costus afer be used for co-treatment of COVID-19, its symptoms and comorbidities? A novel approach
for combating the pandemic and implications for sub-Saharan Africa. Published: 31 December 2021

“We showed that crude extracts of an indigenous African plant, Costus afer having traditional antidiabetic and
antimalarial uses, has phytochemicals with high binding affinities for Mpro, and/or spike protein receptor
binding domain and hACE2 interface; the various phytochemicals with predicted high binding energies include
aferoside C, dibutyl phthalate, nerolidol, suginal, and +-terpinene, making them potential therapeutics for
COVID-19.”



Computer molecular docking Iproje_ctio_n shows the strong potential
of nerolidol for inhibiting viral replication and infection

COVID-19 and therapy with essential oils having antiviral,
anti-inflammatory, and immunomodulatory properties

1 Inflammopharmacology. 2020 Aug 14 : 1-9

“Among the 171 screened compounds, (E,E)-a-farnesene, (E,E)-farnesol, and (E)-
nerolidol showed better binding with SARS-CoV-2 Mpro, indicating that these essential
oil components when given alone and in a mixture can inhibit viral replication.”

“Non-structural protein 15 (Nsp15), an endoribonuclease of SARS-CoV, is required for
successful viral infection (Bhardwaj et al. 2006). (E,E)-a-farnesene, (E)-B-farnesene,
(E,E)-farnesol, and (E)-nerolidol showed best binding scores”

“The SARS-CoV-2 spike protein helps in the attachment of the viral cell to human cell
via interaction with anglotensin-converting enzyme 2 (ACE2) proteins present on host
cells, making this interface a promising target to prevent binding of SARS-CoV-2 rS to
human respiratory cells (Zhang et al. 0205. Best binding with human ACE2 was
observed with a-bulnesene, eremanthin, (£,E)-a-farnesene, (E)-B-farnesene, (E,E)-
farnesol, (E)-nerolidol, B-sesquiphellandrene, and (Z)-spiroether, respectively.”
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https://pubmed.ncbi.nlm.nih.gov/32803479/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7427755/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7427755/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7427755/#CR4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7427755/#CR43

Antiviral agents in essential oils to treat SARS-CoV-
2 (computer projection)

Essential Oils as Anfiviral Agents. Potential of Essential Oils to
Treat SARS-CoV-2 Infection: An In-Silico Investigation

hitps:.//www.ncbi.nim.nih.gov/pmc/articles/PMC7279430/

Computer molecular docking projection shows the
strong potential of nerolidol for inhibiting viral
replication and infection

COVID-19 and therapy with essenftial oils having antiviral,
anti-inflammatory, and immunomodulatory properties

https://pubmed.ncbi.nlm.nih.gov/32803479/



https://pubmed.ncbi.nlm.nih.gov/32408699/
https://pubmed.ncbi.nlm.nih.gov/32803479/
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