Supplementary Table 1: Relative concentrations of B-myrcene in essential oils with a reported
concentration of >10.0% in at least one study

Botanical Family Essential Country/
Product name oil B-Myrcene content origin Reference
Source
Angelica Apiaceae Roots Norway (Ojala et
archangelica Lindl. al., 1986)
L.
5.4-13.3%
Roots Finland/Kem | (Ojala et
| Lapland/ al., 1986)
Inari
Lapland/
6.0-46.8% Somerniemi
Roots Serbia (Ac¢imovi¢
et al.,
Angelica species 7.1% 2017)
Root 1-2 Italy (Pasqua et
mm al., 2001)
2.13%
Root 3-4
mm
1.5%
Root >5
mm 5.87%




Angelica
archangelica
Aa subsp.
archangelica
var. sativa

Angelica

acutiloba
(Siebold &
Zucc.) Kitag

Seeds Finland/ (Holm et
West al., 1997)
Lapland/Eas
t
3.4-7.3% Lapland/Nort
h Lapland
Fruits Lithuania: (Nivinskien
Prienai eetal.,
District/ 2007)
Svencionys
2.0-2.5% District
Shoots Department | (Roslon et
of Vegetable | al., 2016)
and
Medicinal
Plants,
Fresh shoots: 17.0% Warsaw
University of
Convectively dried shoots: Life
21.3% Sciences -
SGGW,
Freeze dried shoots: 26.7% Warsaw
Roots Finland (Forsén,
3.15-4.62% 1979)
Fruits France/Le (Bernard,
Havre, 2001)
Thiais/cultiva
2.4-3.2% tion
Root, Nantou, (Chen et
stem and Taiwan al., 2014)
leaves
6.7-8.6%




Angelica petiole Rutgers (Park et al.,
gigas Nakai University, 2003)
New
Brunswick,
6.38% NJ, USA
Angelica Root Beijing, (Tabanca
dahurica (Hoff China et al.,
m.) Benth. & 2014)
Hook.f. ex
Franch. &
Sav.
5.5%
Cymbopogon Poaceae Aerial Nyangain | (Chagonda
validus (Stapf) Barnhart parts Plants cultivated in the wild: the Eastern et al.,
Afri Stapf ex Burtt 23.1 - 35.6% Highlands 2000b)
rican bluegrass :
Davy ofZimbabwe
Cultivated mature plants: 11.6- | and Harare,
20.2% Zimbabwe
Schinopsis | Anacardiace | Leaves Brazil (Donati et
Barauna brasiliensis ae R.Br. al., 2015)
Engl. 45.12%
Pimenta Myrtaceae Leaves Benin (Ayedoun
racemosa Juss. et al.,
(Mill.) 26.6% 1996)
J.W.Moore Leaves Dominican (Tucker et
Bay (West Indian) 0.10-16.17% Republic al., 1991)
Leaves Benin (Philippe et
25.1% al., 2012)
Leaves Benin (Alitonou et

25.1% - 29.4%

al., 2012)




Leaves Venezuela | (Contreras
et al.,
11.7% 2014)
P. racemosa Leaves Dominican (Tucker et
var. grisea 0.71% Republic al., 1991)
P. racemosa Leaves Dominican (Tucker et
var. Republic al., 1991)
hispanidensis 0.26%-4.72
P. racernosa Leaves Dominican (Tucker et
var. ozua 0.45-0.86% Republic al., 1991)
Ribes nigrum | Grossulariac | Blackcurr Dundee, (Ruiz del
L. eae DC. ant Scotland Castillo and
Blackcurrant bud :
berries Dobson,
1.9-16.0% 2002)
Lippia alba | Verbenacea Aerial Oriximina, | (Oliveira et
Bushy Matgrass (Mill.) _N.E.Br. e J.St.-Hil. parts Para Stgte, al., 2006)
ex Britton & Brazi
P.Wilson 15.0%
Citrus Rutaceae Peel Korea (Baik et al.,
Byunggyul platymamma Juss. 2008)
22.17%
Coleonema Rutaceae Herbal South Africa | (Baser et
album Juss. parts al., 2006)
(Thunb.) Bartl.
Cape May & H.L.Wendl. 20.5%
- Western (Fajinmi et
Cape, South | al., 2019)
14% Africa




Apium Apiaceae Leaves Nagano (Kurobayas
graveolens L. Lindl. and Prefecture, hi et al.,
Celery Leaf var. dulce Stems 8.0 (raw stalk) —73.0 Japan 2006)
(boiled leaves)
Clausena Rutaceae Leaves Nghé An (Trung et
, anisata Juss. Province, al., 2014)
Clausena anisata (Willd.) Vietnam

Hook.f. ex. 14.3%

D . Citrus grandis Rutaceae Peel Korea (Baik et al.,
angyuja (L.) Osbeck Juss. 22 65% 2008)
Dongjunggyul Citrus Rutaceae Peel Korea (Baik et al.,

erythrosa Juss. 25.27% 2008)
Distichoselinu Apiaceae flowering Algarve (Tavares et
m tenuifolium Lindl. umbels province al., 2010)
. . (Lag.) Garcia and ripe (South
D":’Zﬁzﬁcgﬁﬂ&um Martin & umbels- Portugal)
Silvestre with
mature
seeds 47.7-84.6%
Zanthoxylum Rutaceae Young Cameroon | (Jirovetz et
East African giI\Iﬁ/’F:id(;De Juss. leaves al., 1999)
) ild.
satinwood P.G.Waterma
n 42.87%
Boswellia Burseraceae | Gum resin Somalia (Svoboda
Frankincense sacra Fluck Kunth et al.,
(a-pinene 2001)
chemotype) 0-20.7%
Hem Cannabis Cannabacea | Flowering Switzerland (MEINER
P sativa L. e Martinov tops 31.1% and




MEDIAVILL
A, 1998)
Santolina Asteraceae Aerial (Pala-Paul
Holy flax rosmarinifolia Bercht. & parts Madrid, et al.,
L. J.Presl| 0.3-15.5% Spain 2001)
Humulus Cannabacea | Infloresce Rio Negro (Malizia et
Hop* lupulus L. var. | e Martinov nce Province, al., 1999)
Cascade 25.4% Argentina
Santolina Asteraceae Fresh Marseilles, (Vernin,
chamaecypari Bercht. & lobed, France 1991)
ssus L. J.Presl| silver-grey
Lavender cotton leaves 15.0%
Aerial North (Zaiter et
parts Eastern al., 2015)
6.44 Algeria
Cymbopogon Poaceae Plant Harare, (Chagonda
citratus (DC.) Barnhart biomass Zimbabwe et al.,
Stapf 5.6-18.6% 2000a)
Leaves Ouagadougo | (Bassolé et
u, Burkina al., 2011)
Lemongrass 11.0 Faso
Leaves Rio de (Pinto et
Janeiro, al., 2015)
Not detected Brazil
Leaves Holguin, (Pinto et
6.52% Cuba al., 2015)
Curcuma Zingiberace | Air-dried (Wahab et
Mango Ginger mangga ae Martinov | rhizomes Malaysia al., 2011)
Valeton & Zijp 46.50%
Pistacia Anacardiace | Gum resin Chios Island, | (Paraschos
Mastic lentiscus L. ae R.Br. Greece et al.,
var. chia 4.72 -27.58 2016)




Mountain tea (chaye- Stachys . Lamiapeae Aerial Iran (Aghaei et
kuhi) lavandulifolia Martinov parts al., 2013)
Vahl 0.0-26.2%
Melaleuca Myrtaceae Leaves Western (Southwell
Myrtle (honey) teretifolia Juss. and twigs Australia et al.,
Endl. (Citral 2003)
Chemovar.B) 6.3-13.3%
Juniperus Cupressace Berries (Liu et al.,
rigida Siebold ae Gray Yulin city, 2016)
Needle juniper & Zucc. Shaanxi
province,Chi
27.0% na
Juniperus Cupressace | Fresh ripe Vilnius, (Butkiené
communis L. ae Gray (black) Lithuania et al.,
and 2004)
. unripe
Juniper berry (green)
berries,
small and
big shrub 4.8-19.6%
Petroselinum | Petroselinu Leaves Greece (Petropoulo
Parsley leaf crispum (Mill.) | m crispum setal.,
Fuss (Mill.) Fuss) 2.4-13.8% 2004)
Schinus molle | Anacardiace 26.4 —42.0% Yaso, Peru | (Huaman et
L. ae R.Br. al., 2004)
Pepper (pink) 8.4-12.8% North- (ZAHED et
eastern al., 2011)
Fruits Tunisia
Zanthoxylum Rutaceae 3.59- 17.50% Yangling, (Liu et al.,
. bungeanum Juss. Air-dried Shaanxi 2017)
Pepper (Sichuanese) Maxim. ripe Province,
pericarp China




Pinus strobus Pinaceae 5.8-16.2% Ottawa, (Rudloff,
Pine (white) L. Spreng. ex Needles Canada 1985)
F.Rudolphi (leaves)
Pomelo Citrus grandis Rutaceae 22.81-30.93% China (Shao et
(L.) Osbeck Juss. Peel al., 2014)
Pteronia Asteraceae 10.3% Eastern (Bruns and
Pteronia incana (Compositae Aerial Cape, South | Meiertober
(Burm.) DC. ) parts Africa ens, 1987)
Citrus Rutaceae Peel Korea (Baik et al.,
Pyungyul tangerina Juss. 2008)
Hort. ex
Tanaka 32.10%
Artemisia Asteraceae 0.20-37.71% Chongging, | (Yuetal.,
Sweet wormwood annua L. Bercht. & China 2011)
J.Presl Flowers
Tanacetum Asteraceae Aerial North (Greche et
Tansy (blue) annuum L. Bercht. & parts Morocco al., 1999)
J.Presl 1.1-13.8%
Curcuma Zingiberace Dried Malaysia (Wahab et
Temu pauh mangga ae Martinov | rhizomes al., 2011)
Valeton & Zijp 46.5%
Thymus Lamiaceae Leaves Damavand (Rasooli
Thymus kotschyanus kotsc_hyanus Martinov area of Iran . and
Boiss. & Mirmostafa,
Hohen. 0.26-12.65% 2003)
Thymus Lamiaceae Aerial South East (Saez,
Thymus serpylloides serpylloides Martinov parts of Spain 2001)
Bory ssp.
gadorensis 0.13-30.39
Thvm coviium Thymus Lamiqceae Whole Eston_ia, (Paaver et
ymus serpyliu serpyllum L. Martinov dried 0-20.2% Russia, al., 2008)




Latvia and

Armenia
Daucus carota | Apiaceae Seeds, Italy (Flamini et
Wild carrot L. Lindl. flowers al., 2014)
and fruits 0.5-10.5%
Houttuynia Saururacea Fresh Huaihua (Lu et al.,
Yuxingcao Thunb. e F.Voigt plants (central 2006)
2.58—18.47% China)

* - the concentration of hop products are highly variable, see supplementary table 1




Supplementary table 2: Percentage compositions of myrcene essential oils in selected hops

Variety Myrcene (%) Description of Hop? Reference
Amarillo 23.3-39.5 Orange, Peach, Pink Grapefruit | (Duarte et al., 2020)
Brewers Gold 63.0 Blackcurrant, Lemon, Spicy (Guadagni et al., 1966)
Cascade 48.9 Floral, fruity, and particularly (Nance and Setzer, 2011)
citrusy (grapefruit), with little
21.8 earthy or spicy aroma (Duarte et al., 2020)
Citra 44.3 Grapefruit, Lime, Mango (Duarte et al., 2020)
Cluster 40.3 -49.4 Floral, Spicy, Blackberry (Eri et al., 2000)
Columbus 29.8-31.7 Liquorice, Resinous, Black (Duarte et al., 2020)
Pepper
El dorado 31.6 Melon, Peaches, Pineapple (Duarte et al., 2020)
Fuggle 3.8-10.8 Earthy, Grassy, Minty (Duarte et al., 2020)
Galena 32.1-32.6 Blackcurrant, Grapefruit, Spicy | (Eri et al., 2000)
Hallertauer 21.4-24.8 Mild, yet spicy, with floral and (Nance and Setzer, 2011)
citrus tones
Herkules 21.6 Pine, Spicy, Black Pepper (Duarte et al., 2020)
Hersbrucker 4.9 Earthy, Floral, Herbal (Duarte et al., 2020)
Magnum 29 Floral, Herbal, Pine (Duarte et al., 2020)
Mandarin Bavaria 53-10.4 Lemon, Spicy, Mandarin (Raut et al.)

Marynka

74.1-89.3 (Wt%)

Floral, Herbal, Lemon

(Tyskiewicz et al., 2018)

Mittelfruh

11.2

Floral, Grassy, Herbal

(Duarte et al., 2020)
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Mosaic 45.3 Mango, Passionfruit, Blueberry | (Duarte et al., 2020)
Northern Brewer 52.4 Medium intensity, pine and mint | (Nance and Setzer, 2011)
characteristics
27.90 (Duarte et al., 2020)
Nugget 28.3-31.8 Herbal, Spicy, Pear (Eri et al., 2000)
33.8 (Duarte et al., 2020)
Perle 6.9 Cedar, Orange, Spicy (Duarte et al., 2020)
Saaz 8.0-25.7 Mild spice, cinnamon-like and (Nance and Setzer, 2011)
earth tones
53.0 (Gongalves et al., 2012)
5.2-13.1 (Duarte et al., 2020)
Simcoe 34.2 Grapefruit, Passionfruit, Pine (Duarte et al., 2020)
Sterling 35.8 Spicy and herbal with a little (Nance and Setzer, 2011)
floral aroma
Target 5.5 Cedar, Orange, Pine (Duarte et al., 2020)
Tettnang 13.1 Earthy, Floral, Herbal (Duarte et al., 2020)
Tradition 5.1 Floral, Grassy, Herbal (Duarte et al., 2020)
Vanguard 16.8 Herbal and floral tones (Nance and Setzer, 2011)
Wild hop ecotype 26.9 (Paventi et al., 2020)
Willamette 39.8 Earthy, slightly spicy, fruity, and | (Nance and Setzer, 2011)
flora
27.6 -30.1 (Eri et al., 2000)

a Description of Hops is taken from:
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Supplementary table 3: Relative concentrations of B-myrcene in selected food products

Maximum= 5.00 mg/L

Product Myrcene concentration Country or region Reference

Hops oil* 479 mg/L Germany (Van Opstaele et al., 2012)

Hops* 5489 ug/g dw (Average USA (Aberl and Coelhan, 2012)
concentration)

Alcoholic beverages Mean=1.12 mg/L USA (Burdock, 2019)

Maximum= 11.15 mg/L

Beer 45.6-79.7 ug/L USA and Germany (Schmidt and Biendl, 2016)

Beer 0.49-0.56 ug/L Czech Republic (Miky$ka and OlSovska)

Baked goods Mean= 10.05 mg/kg USA (Burdock, 2019)
Maximum= 14.92 mg/kg

Carrots (Daucuscarota L.) of 80.0-219.0 ng/g Denmark (Kjeldsen et al., 2003)

cv. Bolero and cv. Carlo

Chewing gum Mean= 116.2 mg/kg USA (Burdock, 2019)
Maximum= 126.00 mg/kg

Condiments, relishes Mean= 5.00 mg/kg USA (Burdock, 2019)
Maximum= 10.00 mg/kg

Fennel fruits 1150 pg/g Hungary (Zeller and Rychlik, 2006)

Fennel tea (prepared) 140 pg/L Hungary (Zeller and Rychlik, 2006)

Frozen dairy Mean= 12.32 mg/kg USA (Burdock, 2019)
Maximum= 15.68 mg/kg

Gelatine, puddings Mean= 19.96 mg/kg USA (Burdock, 2019)
Maximum= 22.91 mg/kg

Italian lemon liquors 3.6 -31.0 mg/L Italy (Andrea et al., 2003)

(Limoncello)

Mango (cultivar ‘Haden’) 65.9 pg/kg USA (Munafo et al., 2016)

Meat products Mean= 5.00 mg/kg USA (Burdock, 2019)
Maximum= 10.00 mg/kg

Non-alcoholic beverages Mean= 7.72 mg/L USA (Burdock, 2019)
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Pomegranates

0.01 g/kg

Spain

(Calin-Sanchez et al., 2011)

Soft candy

Mean= 6.22 mg/kg
Maximum= 8.07 mg/kg

USA

(Burdock, 2019)

* - the concentration of hops products is highly variable, see supplementary table 2
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Supplementary table 4: B-myrcene mechanisms of action

Pharmacological

(Essential oil (EO)
or Constituent) as

Experimental

randomly assigned into a
petitgrain EO group (AG)
and a control group

Pre-test and during the
intervention was observed.
There was also a decline in

activity reported in the Study Type rocedures Key findings References
assessed original source P
(>5% included)
Five healthy volunteers (3
males and 2 females)
aged 30 to 57 years were
recruited for the study. Subjects described themselves
- as more energetic, relaxed, and
e Participants were calm
Cannabis EO Placebo- asked to inhale 1 Th b . fivit q
Anxiolvtic (22.9% B-myrcene); | controlled mL of sweet f rain wave activi ytan (Gulluni et
y Cannabis sativa L. studies almond oil (control) a;‘f or:ogn;)c néarvousb_sys ?.m are al., 2018)
(Human) for 5 minutes. artected by L.annabis sativa
e After a 5-minute essential oil inhalation
- suggesting a neuromodular
_break, participants activity in cases of
inhaled 1 mL of stress, depression, and anxiety.
Cannabis EO
(THC <0.2% wiv)
for 5 mins.
- : The AG performed the Web site
42_adm_|n|stratll(ve typing task 2.28 min faster than
Petitgrain EO (1.3— university workers (Mean the CG (p = 0.05), suggest
o R i age = 42.21 years, 10 ; L
12.12% B Placebo improvements in arousal levels.
. male). (Huang and
_ myrcene); Citrus controlled .
Anxiolytic aurantium ssp trial An increase in parasympathetic Capdevila,
amara (Human) The participants were activity for the AG between the 2017)
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containing neutral almond
oil (CG).

At the same time,
participants completed a
computer task on a
specific Web site typing
on their keyboard until
they had finished it.

sympathetic activity for the AG
group, suggests the role of the
oil on stress reduction.

Lavender oil produced

Lavender ail Male ICR mice were significant anticonflict effects at
(5.3% B- injected with lavender oil 800 and 1600 mg/kg in the
myrcene); and synthetic 3-myrcene Geller conflict test.
Lavandula which were diluted in olive Lavender oil produced
Anxiolytic officinalis In vivo oil. The mice were significant anticonflict effects at | (Umezu et
Chaix (mice) injected intraperitoneally 800 mg/kg in the Vogel conflict | al., 2006)
Synthetic - (1ml/100 g bw). The mice test, suggesting that the oil has
myrcene were then investigated an anti-anxiety effect.
(purity with two conflict tests: B-Myrcene did not produce any
unknown) Geller and Vogel. significant anticonflict effects in
the Geller test.
Male ICR mice were
Rose oil injecteq with rose oil anq _ o
(Percentage synthetlc B—myrce_ne Whlch Rose oil _produced _S|gn|f|cant
of B- were d_|Iuted in Qll_ve oil. anticonflict effects in b_oth the
myrcene is _The mice were injected Geller and Vogel conflict tests.
unknown); _ intraperitoneally (1mI/100 Howeve_r, the cost o_f
Anxiolytic Rosa ' In vivo g bw). develop_lng rose oil is too (Umezu et
centifolia (mice) expensive. al., 2002)
Synthetic B- o ' B-Myrcene did not produce any
myrcene The mice injected with significant anticonflict effects in
: rose oil were investigated the Geller test and Vogel
(purity with two conflict tests: conflicts tests.
unknown)

Geller (N=10) and Vogel
(N=15-18).
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The mice injected with -
myrcene were then
investigated with two
conflict tests: Geller
(N=17) and Vogel (N=18).

e Plectranthus

The essential oil and a-pinene,

barbatus Plectranthus barbatus EO had powerful direct relaxation
Andrews EO at concentrations ranging effects on the guinea pig ileum.
(12.4% B- from 1 to 300 microg/mL Spasms which were induced by
myrcene) In vitro and some major specific and unspecific stimuli, (Camara et
Relaxant e Synthetic B- (animal) constituents, e.g.., were reversibly blocked and al., 2003)
myrcene myrcene (0.1 - 30 pg/mL) tissues with artificially "
(purity is were studied on the increased tonus were relaxed.
unkown) contractility of the guinea- There was only a slight direct
pig ileum. relaxant effect on intestinal
tonus by myrcene (2.7 + 0.8%).
In the open field test, myrcene
Male Swiss mice were (100 and 200 mg/kg body wt)
injected intraperitoneally decreased the number of
with B-myrcene (50, 100 crossing and numbers for
or 200 mg/kg body wt) for rearing and grouping in the
the open-field test, rota open field test.
rod test and pentobarbital- Muscle relaxation was detected
Synthetic B-myrcene | In vivo induced sleeping time at the highest doses of (Gurgel do
Relaxant (purity is 90%) (mice) test. In the levated plus myrcene (100 and 200 mg/kg Vale et al.,
purity maze test myrcene was body wt.) in the rota rod test. 2002)

injected in mice at doses
of 5, 10, 25 or 50 mg/kg
body wt., i.p..

Myrcene (100 and 200 mg/kg
body wt.) increased barbiturate
sleeping time as compared to
control.

In the elevated-plus maze test
myrcene showed a dose-
dependent effect, and this
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effect was significant at the
doses of 10 and 25 mg/kg.
Overall, B-myrcene presented
sedative and motor-relaxant
effects.

Lippia alba (Mill.)
N.E.Br. ex Britton &

Female Swiss mice were
administered with 3-

P.Wilson, B- myrcene intraperitoneally B-Myrcene was linked to an
Relaxant myrcene chemotype | In yivo or orally 30 or 60_ mins Increased seizure I_atency and (Viana et
(Type I) (mice) before the experiments at percentage of survival, as al., 2000)
(percentage of B- doses of either: 100 compared to controls.
myrcene is mg/kg, 200 mg/kg, 400
unknown) mg/g
. B-Myrcene had no protective
Rats were either treated
Lemongrass tea with 1 g/kg po B-myrcene (eg)f_?%_?: dﬂigglsegiiherggzir? Imi ce
(percentage of B- in corn oil (h=unknown) or B-Myrcene has no ’
Neurobehavioral | TY'cene IS in vivo (rat) corn oil alone benzodiazepine-like anxiolytic (da-Silva et
unknown); (n=unknown) 1 hour - al., 1991)
Cymbopogon before a series of act|.V|.ty.
citratus (DC.) Stapf neurobehavioral tests Activity on t_he centra_ll nervous
were administrated. system (antidepressive or
antipsychotic) is unlikely
Experiment 1.:
240 rainbow trout were
e i -yrcene nestnezed o
eugenol (12, 20, 30, 50, \évét:clzgr?t?;tiiag (S)faé?,l 111
Anaesthetic Synthetic B-myrcene | ;4 (g | 80> and 130 uLiL) or L/L, which was marked| (Mirghaed
(purity unknown) myrcene (100, 150, 200, o y et al., 2018)

300, 400, and 500 pL/L)
concentrations. Induction
time of and recovery time
from anesthesia was
recorded for each fish.

higher than the eugenol (81-10
pL/L).
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Experiment 2:

48 rainbow trout were
exposed to the calculated
eugenol or B-myrcene
concentrations. Blood
samples were taken after
the fish reached
anaesthesia.

Anaesthetic

Synthetic B-myrcene
(purity unknown)

In vivo
(Frog)

Frog (Rana
nigromaculata) sciatic
nerves were placed in
ringer solution.

B-myrcene was first
dissolved in dimethyl
sulfoxide (DMSO) and
then diluted to the final
concentration in Ringer
solution, where the
concentration of DMSO
was less than 1%.

Compound action
potentials (CAPs) were
recorded from the frog
sciatic nerve by using the
air-gap method.

At 5 mmol/L of 3-myrcene, the
maximal concentration
examined, there was minimal
inhibition of CAPs.

B-myrcene reduced CAP
amplitudes by 7%, this was
much lower compared to the
other aroma oil components.

(Ohtsubo et
al., 2015)
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The effects of B-myrcene
(2.2 mM) on the GABAA
receptor response were

e [B-myrcene in beer caused little
effect on the GABAA receptor
response.

Sedative Synthetic B-myrcene | In vivo examined by using e Myrcenol which is produced (Aoshima et
(purity unknown) (mice) Xenopus oocyte from myrcene during boiling al., 2006)
expression system and an wort with hops, potentiated the
electrophysiological GABAA receptor response
method. significantly.
¢ No effect was observed with
the two lowest doses of 3-
Experiment 1.: myrcene.
A single dose of 3- e The highest 3-myrcene dose
myrcene (0.25, 0.5 or 1.0 given 1 h before pentobarbital
g/kg po) was given 1 h increased the pentobarbital -
before pentobarbital (40 induced sleeping time (131 +/-
mg/kg ip). 15 min vs 64 +/- 15 min for
, controls, mean +/- SD). .
Sedative ?yljlrtir:etlcn[i-r:r:))&cnene In vivo (rat) | Experiment 2: e Repeated treatment with 3- glzrelltggset
purity u ) Male rats were treated myrcene reduced pentobarbital B )
with B-myrcene (1.0 g/kg sleeping time compared to the
po once a day) for 14 vehicle-treated control group
days and injected with (21 +/- 13 min vs 35 +/- 19 min
pentobarbital (40 mg/kg for controls, mean +/- SD).
ip) 24 h after the last dose e B-myrcene induces the
of B-myrcene. phenobarbital-inducible
cytochrome P-450 (P-450 2B
subfamily) enzymes in the rat.
50 adult male Wistar Rats
were put into 4 groups : ; ; P
Mt. Atlas mastic tree (Each group had 6 rats): Tree.ltm?nct;vsv::h gs;a%i?.ﬂzr;zcgb[)
Antioxidant (7.36% - In vivo (rat) (1) control group levels , , (Bagheri et
myrcene); Pistacia (2) diabetic control al., 2019)

atlantica Desf.

group
(3) glibenclamide
control group

e | MDA levels.
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(4) diabetic treated
group with 200
mg/kg Pistacia
atlantica oleoresin

Oxidative stress markers
and antioxidant enzyme
expression were
investigated including:
MDA< GSH, GPx and
CAT.

Antioxidant

Synthetic B-myrcene
(purity unknown)

In vivo (fish)

Common carp (Cyprinus
carpio) were fed with
either myrcene-
supplemented diets for

30 days before exposure
to 0.5 mg/L unionized
ammonia for 24 hours.
The experimental diets
contained 0, 0.1, 0.25, 0.5
and 1% of myrcene.

After 30 days growth
performance was
measured. Also, fish blood
samples were analysed
prior to and after the
ammonia challenge.

B-myrcene supplementation led
to significant decrease in ALT,
AST, ALP and LDH activities
compared to the control group
Significant antioxidant effects of
B-myrcene were present
preventing ammonia-induced
tissue damages.

(Hoseini et
al., 2019)
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Antioxidant

Mastic oil (26.21%
B- myrcene);
Pistacia lentiscus L.

In vitro

Malondialdehyde (MDA),
protein carbonyl (PC), and
reduced glutathione
(GSH) levels were
examined in the ovaries
and thyroid glands of
Wistar rats.

Rats were put into 4
groups (Each group had 6
rats):

1. Rats were
administered corn
oil (4mL/kg body
weight)

2. Rats were
administered the
Pistacia lentiscus
oil (2mL/kg body
weight).

3. Rats were given
CPFin cornoil at a
dose of 6.75mg/ kg
body weight.

4. Rats were given
Pistacia lentiscus
oil (2mL/kg body
weight) and after
2h, subjected to
CPF treatment

Co-administration of Pistacia lentiscus
oil and chlorpyrifos reduced oxidative
damage: PC levels were restored,
MDA levels lowered and GSH levels
increased.

(Chebab et
al., 2017)
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Synthetic 3-myrcene
(purity: analytical

C57BL/J6 male mice were
put into 4 groups (Each
group had 10 rats):

(1) control

(2) global cerebral I/R

Treatment with B-myrcene:

Protective against oxidative
effects of global cerebral
ischemia/reperfusion (cerebral
I/R) by increasing GSH, GPx,

Antioxidant grade or the In \_/ivo (©)) B-myrcer_le (200 mg/kg CAT and SOD. _ (Burcu et
highest grade (mice) B-myrcene dissolved in o Decreased the formation of al., 2016)
available 0.1 % carboxymethyl TBARS.

cellulose for 10 days) ¢ Eliminated the degenerate
following a medial incision changes in heart tissue
(4) B-myrcene + I/R. associated with cerebral I/R)
Treatment with B-myrcene:
¢ Protects the gastric and
Adult male Wistar rats duodenal mucosa against
L Synthetic 3-myrcene . induced with ulcers were ulcers and activates (Bonamin et
Antioxidant (purity unknown) In vivo (rat) administered B-myrcene antioxidants such as GSH, NO, | al., 2014)
orally (gavage). SH, GPX and GR
Rats were er,:t into 4 had Treatment with B-myrcene:
%Ofaﬁz)ﬁEac group ha e Protective against oxidative
(1) sharﬁ-operate d _effects pf global cgrebral
Synthetic B-myrcene (2) global cerebral IR ischemia/reperfusion (cerebral
(purity: analytical I/R) by increasing GSH, GPx, I
Antioxidant grade or the In vivo (rat) (3) B-myrcene (200 ”.‘9’ kg and SOD. (Ciftci et al.,
B-myrcene dissolved in 2014)

highest grade
available)

0.1 % carboxymethyl
cellulose for 10 days)
following a medial incision
(4) B-myrcene + I/R.

Decreased the formation of
TBARS.

Eliminated the
neurodegenerative effects
associated with cerebral I/R)
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Juniper berries EO
(8.3% B-myrcene);

e S. cerevisiae which
was subjected to
oxidative stress
was placed in
different
concentrations of
juniper berry oil
(0.4,0.8,1.6, 3.2

The EO may block oxidation
processes in yeast cells.
The EO increased activity of

doses of 100
mg/kg/day, 200
mg/kg/day and 100
mg/kg/day,
respectively.

(5) Cineole

(6) 2,3,7,8-
tetrachlorodibenzo-

oxidative damage induced by
TCDD in a time- dependent
manner.

. . .| Invivo (S. antioxidant enzymes (Hoferl et
Antioxidant iun(l:pueg?essgggnerggms cerevisiae) . ET_EZ Agocgf]e/\r/?sl_i;e superoxide dismutase (SOD), al., 2014)
b ' . catalase (CAT), and glutathione
was evaluated in :
Vivo on the peroxidase (GPx).
antioxidant
enzymes SOD,
CAT and GPx
Rats were put into 8
groups (Each group had
14 rats) who were
administered the following
orally by gavages:
(1) Negative control e Myrcene increased the level of
(2) Positive control GSH and the activities of SOD,
o Synthetic B-myrcene _ (3) Curcumin CAT and GSH-Px in the liver (Ciftci et al.,
Antioxidant (purity unknown) In vivo (rat) (4) B-myrcene at e Myrcene protects rat liver from 2011a)
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p-dioxin (TCDD) +
curcumin

(7) TCDD + B-
myrcene

(8) TCDD + cineole

The liver samples were
taken from half the rats
(day 30) and the other half
(day 60). The liver
samples were used to
determine TBARS, GSH,
CAT, (GSH-Px)

and CuzZn-SOD levels by
spectrophotometric
method.

Synthetic 3-myrcene
(purity: analytical

UVB irradiated cultured
human dermal
fibroblasts from a skin

Treatment with B-myrcene:

| ROS, MMP-1, MMP-3, and
IL-6, and increased TGF 1 and
type | procollagen secretions.

B-myrcene)

essential
oil (0.07 —1.05 mg/mL).

The essential oil inhibited the
expression of two key pro-
inflammatory enzymes, iNOS

Anti-aging grade or the In vitro biopsy of a healthy young | The phosphorylation of f(;w;glggt
highest grade male donor (South-Korea) various MAPK-related N
available) were treated with 0.1, 1 signalling molecules (p-ERK, p-
and 10 pM of B-myrcene p38, and p-JNK and AP-1
including p-c-Jun and p-c-Fos).
Mouse macrophages The EO significar_ltly reduced_
o _ (RAW 264.7), were pre- NO production \_Nlth(_)ut affecting
Santolina insularis o macrophages viability.
- (Gennari ex Fiori) , treated W't.h varying No scavenging NO scavenging | (Alves-Silva
Anti-inflammatory Arrigoni EO (11.4% In vitro concentrations of the potential was observed et al., 2020)
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Anti-inflammatory activity
of the EO was determined
by:

e Measuring nitric
oxide (NO)
production

e Evaluating NO
scavenging
potential

e Measuring the
expression of
inducible nitric
oxide synthase
(iNOS) and
cyclooxygenase-2
(COX-2).

and COX-2 (71% and 25% at
0.54 mg/mL).

Anti-inflammatory

Synthetic B-myrcene
(Purity unknown)

In vitro

Myrcene (50 mg/kg body
weight, orally) was
administered post
Adrenalectomy to Male
Wistar albino rats.

B-myrcene resulted in the
downregulation of pro-
inflammatory cytokines and
increase in anti-inflammatory
cytokines.

(Islam et
al., 2020)

Anti-inflammatory

Mastic gum oil
(Mastic gum oil 1:
20.1% and Mastic
gum oil 2: 18.6%);
Pistacia lentiscus
var. chia

In vitro

Mastic gums were
collected from two wild
trees around 100-years
old (MGEO-1 and 2)

Lipopolysaccharide (LPS)-
activated mouse
macrophage RAW264.7
cells incubated were for
24 h with different MGEO
concentrations (50, 5 or
0.5 yg/mL)

In the INOS assays, Mastic
gum oil 1 and Mastic gum oil 2
were effective at inhibiting the
LPS-stimulated production of
NO, with inhibition following a
dose-dependent response.

(Tabanca et
al., 2020)
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Anti-inflammatory activity
of the EO was determined

by:

e Inhibition
Lipoxygenase
Qi?lf’[?glil 5 g? ' e The essential oils (leaves, trunk
essential oils were bark and fruit) showed high to
) moderate lipoxygenase
%g&?ﬁgl |(r125 50 inhibitory activity (ICso: 26.26 —
75 and 100 T 32.42 ug/ml) in comparison to
ug/mL) the standard Quercetin (21.57
Zanthoxylum . Inhibitio.n of pg/ml)
- leprieurii Guill. & - : e Inthe anti-denaturation method | (Tanoh et
Anti-inflammatory Perr. EO (16.4 — In vitro glebr?;?&?ation of bovine serum, the essential al., 2020)
48.3% B-myrcene) Assay (bovine oils (leaves, trunk bark and
serur% albumin): fruit) showed high to moderate
' anti-inflammatory activities
I (ICs0: 26.08 — 35.07 pg/ml) in
y Er?]lljreiilétrlmct)igf gi]; comparison to the control
Diclofenac (21.90 pg/ml)
samples and
diclofenac
(standard) were
prepared in
methanol (25, 50,
75 and 100
pg/mL).
. Treatment with B-myrcene:
Male Wistar rats were put . Re duceginfl)gmmatory
into 4 groups (Each group cytokines, such as IL-6, IL-4
. Synthetic 3-myrcene , had 2 rats) for 8 weeks: TNF-a, IFN-y (Tian et al.,
Anti-inflammatory (purity unknown) In vivo (rat) (1) Control and IL-1B 2020)

(2) Isoproterenol

(1ISO)-induced
heart failure

Improved IL-10 levels (p <
0.01), by blocking inflammatory
signals in cardiac tissue.
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(3) B-Myrcene pre-
treated (1.0
mg/kg/day and
ISO)

(4) B-Myrcene was
given as a drug
control.

At the end of the
treatment the rats were
killed, and cardiac
markers, anti-inflammatory
and pro-inflammatory
markers were analysed.

Santolina africana

Anti-inflammatory activity
of the EO (1.5, 2.5, 5.0,

S. africana EO exhibits a high
inhibition of lipoxygenases
(LOX) activity, suggesting an
anti-inflammatory potential.
ICso value (concentration at
which 50% of the lipoxygenase

(24.9 % B-myrcene)

in LPS-stimulated RAW
264.7 cells by evaluating

with the ICso value to 12.50 +
1.19 pg/L.

_ . 7.5 and 10.0 mg/mL) was was inhibited) of Santolina (Malti et al.,
Anti-inflammatory ;grg%&;?nu;:.cgﬁi) In vitro Qetermined by the africana essential oil (0.065 * 2019)
' lipoxygenase (LOX) 0.004 mg/mL) is 5-fold higher
inhibition activity assay. than ICs value of
nordihydroguaiaretic acid
(NDGA) used as positive
control.
Anti-inflammatory activity e The essential oil of L. littoralis
Limnaocitrus littoralis of the EO (100, 20, 4, and showed activity against the (Doan et
Anti-inflammatory | (Mig.) Swingle EO In vitro 0.8 pg/mL) was examined nitric oxide (NO) generation al., 2019)
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the inhibition of Nitric
oxide ( NO) production.

L-N G - monomethyl
arginine citrate (L-NMMA)
was used as a positive
control.

Santolina corsica

Samples of bronchial
secrete coming from
hospitalized patients

S. corsica essential oil showed
potential activity against
respiratory infections with an

Anti-inflammatory Jord. & Fourr. EO In vitro suffering for respiratory inflammatory component. (Foddai et
(5.7 - 44.9% B- diseases, were incubated e Incubation of S. corsica al., 2019)
myrcene) with the essential oll essential oil (1 yg/mL), had a
(concentrations ranged positive impact on the decrease
between 0 and 1 pg/mL). of granulocytes
Lipopolysaccharide (LPS)-
stimulated murine
macrophages (RAW 264.7
Santolina corsica cells) were treated for 24h
Jord. & Fourr. (n- with 0, 1, 6.25, 12.5 and e EHS decreased NO production, (Bonesi et
Anti-inflammatory | hexane extracts In vitro 50ug/mL of EHS. showing anti-inflammatory al., 2018)
(EHS) (18.86 % B- activity. "’
myrcene) Anti-inflammatory activity
was determined by using
the Griess assay to
measure NO production.
e Synthetic B- e Human
myrcene chondrocytes of
(295.0% B- knee cartilage from e NO andiNOS levels | (Pro-
myrcene) the distal femoral inflammatory mediators) (Rufino et
Anti-inflammatory In vitro condyles of multi- e NF-kB | (transcription factors) al., 2015)

e Eryngium

organ donors (20—

p38 and JNK activation |

duriaei J.Gay 70 years old, (signal transduction).
ex Boiss n=31) and patients
subsp (58-73 years old,
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juresianum
(trace
amounts of
B-myrcene)

n=5) undergoing
total knee
arthroplasty.

e The human
chondrocy-tic cell
line, C28/12, was
used to evaluate
NF-kB-DNA
binding activity.

e The chondrocytes
were treated with
B-myrcene
(ranging from 25 to
50 pg/ml) and
were tested for the
anti-inflammatory
activities.

Anti-inflammatory

Synthetic 3-myrcene
(purity unknown)

In vivo (rats)

B-Myrcene was
administered orally
(gavage) and dissolved in
an 8% Tween-80 aqueous
solution to adult male
Wistar rats at doses of
3.75, 7.50 or 11.24 mg/kg
bw.

B-Myrcene at a dose of
7.50mg/kg has important anti-
ulcer activity with significantly
decreased gastric and
duodenal lesions as well as
increased gastric mucus
production.

1 enhancement of antioxidant
enzyme activity from GR
system

1 glutathione peroxidase (GPx),
glutathione reductase (GR),
and total glutathione in gastric
tissue.

(Bonamin et
al., 2014)
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Cymbopogon

Three-month old Wistar
rats were orally fed with C.
citratus essential oil at a
dose ranging from 600 to

After Formol-induced edema in the

carrageenan injection
(n=5).

induced by casein for each
concentration tested,
contributing to its anti-
inflammatory action.

Antiinflammatory citratus (DC.) Stapf | In \_/ivo 4,000 mg/kg. rats, C. citratus e_sser}tial oil reduced (Gbenou et
EO (27.83 % B- (mice) the edema over time in a dose al., 2013)
myrcene) Anti-inflammatory activity | dependent manner.

of the EO was determined
on formol-induced edema
in the animals.
e The number of leukocytes
migrated to the perivascular
tissue 4 h after the irritant
The essential oil (104, 103 stimulus diminished.
. -2 ), was e The essential oil in all doses .
Ginger EO (14% B- or 19 _ug/m (Nogueira
Anti-inflammatory | myrcene); Zingiber | In vivo (rat) admlnls_tered orally to tested (10-4, 10 3 o_r_lO -2 de Melo et
officinale Roscoe Male Wistar rats b(_efore a IL/mL)_caused a significant al., 2011a)
carrageenan injection reduction of leukocyte '
(n=5). chemotaxis (35.89 £ 4.33,
30.67 £ 0.70, and 35.85
3.83%, respectively) toward
casein stimuli.
e The essential oil was involved
The essential oil (125, i(n the inactivation of nl_JcIear
250, or 500mg/ kg). actor- kB, a transcription factor
, : (regulating the transcription of
Rosemary EO indomethacin (5mg/kg), or manv oroinflammator N
(10.02% B- saline solution (sodium any proinflammatory genes) | ;g eira

Anti-inflammatory | myrcene); In vitro chloride 0.9%), was * The esse’?t'a' .0" acted on de Melo et
Rosmarinus administered orally to _ceIIl_JIar migration, reducmg_the al., 2011b)
officinalis L. Male Wistar rats before a in vitro leukocyte chemotaxis
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Anti-inflammatory

Distichoselinum
tenuifolium (Lag.)
F.Garcia Mart. &

In vitro

Mouse macrophages were
in the presence of the
essential oil at 0.64 pL/ml
and 1.25 pL/ml.

The essential oil inhibited NO
production induced by LPS in

(Tavares et

Silvestre (7.7— Anti-inflammatory activity macrophages. al., 2010)
84.6% B-myrcene) was determined using the
Griess assay to measure
NO production.
Carrageenan-induced Oral treatment with the
oedema in rats and essential oil of E.
Carrageenan-induced erythropappus markedly
pleurisy in rats: inhibited carrageenan-induced
e male Wistar rats paw oedema in rats.
E:ﬁtrr?ggtggps)us (DC.) (n=6 per test) Dosgs_ of 200 and 400 mg kg(*?)
Anti-inflammatory | MacLeish EO ' in vivo (rat) were treateq orglly _admlnlsteregl 4 h _before (Sousa et
(10.03% B- with essential olil intrapleural injection of al., 2008)
my.rcene) (100, 200 and carrageenan significantly
400mgkg-1; 0.1 reduced exudate volume (by
mL per 10 g body 20.20% and 48.70%,
weight). respectively) and leucocyte
mobilization (by 5.88% and
17.29%, respectively).
:;?)?net\?vsoegtsl?églceae The essential_oils, inhib_ited the
species was LPS induced mf_lamr_natlon
analysed: including cell migration
. Pé)rophyllum Peritoneal ceII_s recovered Pure B-myrcene inhibited the
ruderale from Balb/c mice were production of NO .aF doses (Souza et
Anti-inflammatory (PR) (16% B- In vitro treated with B-myrcene below the cytotoxicity of B- al., 2003)
(12.5, 25, 50 100, 200 myrcene. "’
myrcene) I L inhibiti Fye
e Conyza Mg/well) A significant inhibition of y .
bonariensis g}teéferon and IL-4 plroductlon
(CB) (0.96% y B-myrcene was also
B-myrcene) observed.
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B-myrcene (purity
unknown) was
obtained from the
essential oils.

Magnolia sieboldii

The effects of the
essential oil (30 ug/ml),
and B-myrcene (15 yM, 30
MM, 30uM) were
examined on

The essential oil inhibited NO
and PGE; production in a dose
dependent manner.

B-myrcene showed some
inhibitory activity on NO and

Anti-inflammatory | K.Koch EO (12.72 | In vitro lipopolysaccharide (LPS)- PtGEZI ptroguct“on ?iy Lpf" (2Lc;{)n2)et al,
% B-myrcene) induced production of stimulated rat peritonea
nitric oxide (NO) and macrophages,_when assaye_d at
prostaglandin E» PGE by a dosage 3x higher to what is
rat peritoneal usually present in the essential
macrophages. oil.
i B-myrcene elicited large
\?vans]yazgzﬂgdqg tHOE1K5 0 uM) calcium influxes in a TRPV1-
expression system and were
-(I:—Steu):'—(la—R[?li \r;ly (ran) cell blocked effectively by the
Analgesic Synthetic 3-myrcene | In vitro tested on its ability to I:IZPs\éllzsnitr?gomst gar;soelng)et
(purity unknown) induce Calcium influxes psazepine. . v
into a heterologous There is suggestlve_therapeutlc
system with isolated potential of analgesic
expression of TRPV1 formulations containing (-
' myrcene.
e Ocimum 5 Male C57BL/6 J mice (3 . ,
gratissimum months old) were m::i? itsrglaz;ti % v;gzv(;gEO and (Paula-
Analgesic L. EO Randomized | administered drugs which components (B-myrcene and Ereire et al
g (OgEO) control trial | were freshly diluted in U (fnol) showed )(/)ral 2016) "
(0.24% B- corn oil on the day of each 9 : S
myrcene) experiment and antinoceptive properties in mice
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administered orally (p. 0.)

subjected to chronic

determined by the tail
immersion test.

indicating its analgesic activity.

e Synthetic B- in a volume of 0.1 mL/10 g constriction injury
myrcene body weight, OgEO and their isolated active
(purity is always at 10: 00 a.m. components (B-myrcene and
95%) eugenol) have marked
decrease in both thermal and
Mice were either treated mechanical hypernociception.
with: The antinociceptive effect of B-
e corn oil (control myrcene seem to be mediated
and sham- by the release of endogenous
operated) opioid-induced activation of a2
e pregabalin (20 adrenergic receptors.
mg/kg, positive
control, p. 0.)
e Ocimum
gratissimum
essential oil (10,
20, or 40 mg/kg, p.
0.)
e eugenol or 3-
myrcene (1, 5, or
10 mg/kg, p. 0.)
Three-month old Wistar In the tail-immersion test,
rats were orally fed with C. animals treated with 3000
e Cymbopogon citratus (n=6) essential oil mg/kg of C. citratus (8.44 +
citratus (DC.) , at a dose ranging from 2.22 s) were able to keep their
Analgesic Stapf EO I(rr]nY(I:\éc)) 600 to 4,000 mg/kg. tails longer in a hot water bath ;(I.‘abggig)et
(27.83 % B- (50°C) compared to untreated v
myrcene) Analgesic activity was animals (4.75 = 0.96 s),

33




Groups of 5 Adult male
C57BL/6 J mice acutely
received either:

corn oil (control

group, p.o.)
OgEO (10, 20, or

The highest doses of OgEO
and B-myrcene significantly
increased the latency to lick the
paw(s) in the hot plate test

Doses of 20-160
mg/kg of essential oll
(n=24)

A standard group
(n=6) was given an
intraperitoneal

160 mg/kg, which may be due to
some toxic effect of higher dose.

* OC”.““T" 40 mg/kg, p.o.) compared with the control
gratissimum e eugenol or B- group.
L. EO myrcene (both at OgEO EO (40 mg/kg) and B-
(OgEO) 1, 5, or 10 mg/kg,
(0.24% B- In Vivo o) myrcene (10 mg/kg) was (Paula-
Analgesic : . P-0.). effective in minimizing animal Freire et al.,
myrcene) (mice) N .
«  Synthetic B- e One group pain in the first and ;econd 2013)
myrcene received morphine phases of the formalin test
(purity (positive control The antinociceptive effect'
unknown) group, 5 mg/kg shown by all drugs tested in hot
in) ' ! plate test was reverted by
-P- naloxone administration (1
o . - mg/kg), indicating opioid
Antinociceptive activity C
was determined by the hot system participation.
plate test and formalin test
Analgesic Teucrium In vivo (mice) | Swiss Albino mice were split There was an increase in percent | (Shah et al.,
stocksianum into groups receiving: writhe inhibition (PWI), which | 2012)
Boiss. EO e 25% Tween-80 occurred from an essential oil dose
(8.64 % solution (10 ml/kg) of 20-80 mg/kg (b.w).
Myrcene and was administered The maximum writhe inhibition
1.64% B- intraperitoneally to a was at 80 mg/kg (b.w) of essential
Myrcene) control group (n=6) oil, but PWI decreased at
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injection of 50 mg/kg
dose of Diclofenic
sodium.

Antinociceptive activity was
determined by the acetic acid
induced writhing method.

Analgesic Eremanthus In vivo (mice) | Acetic acid-induced writhing The essential oil inhibited | (Sousa et al.,
erythropappus response in mice, Formalin- abdominal writhing induced by | 2008)
(DC)) induced nociception in mice acetic acid (400 mgkg") in mice by
MacLeish EO and Hot-plate latency assay 27.06% compared with controls.

(10.03% B- in mice was assessed. In the formalin-induced nociception

myrcene) test in mice, the essential oil
Male Swiss albino mice (n=8 inhibited the first phase of paw
per test) were treated orally licking by 29.13% (400 mgkg-1)
with essential oil (100, 200 or and the second phase by 32.74%
400 mgkg-1; 0.1 mL per 10 (200 mgkg-1) and 37.55% (400
g body weight). mgkg-1).

In the hot-plate test in mice, doses
of 200 mgkg—1 and 400 mgkg—1
significantly increased the reaction
time after 30, 60 and 90 min of
treatment, namely paw licking and
jumping..

Analgesic Synthetic - In vivo (rats) A modification of the Randall- The analgesic effects of 3- (Duarte et
myrcene Selitto test was conducted: myrcene are mediated by the al., 1992)
(purity arginine-NO-cGMP pathway.
unknown) 3 paws of Male Wistar rats

underwent intraplantar
injections of increasing
doses of 3-myrcene (0-45
mg/kg/p.o.). The paws were
subjected to the hyperalgesic
effect of PGEa.
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Analgesic e Infusion of | Invivo (rats) Rat paw hyperalgesia test: Silica gel column fractionation of | (Lorenzetti et
lemongrass o oral the essential oil showed that B- | al., 1991)
(Cymbopogon administration of myrcene was the major analgesic
citratus (DC.) either a suspension component in the oil (88%).

Stapf) fresh of the lemongrass oil Oral administration of an infusion of
leaves (15- (0-120 mg/kg, n=15) lemongrass fresh leaves produced
20% B- or  synthetic B- a dose-dependent analgesic effect
myrcene) myrcene (0-135 on rat paw hyperalgesia induced by
e Synthetic B- mg/kg) 30 min before isoprenaline and prostaglandin E2,
myrcene the different but did not affect the one induced
(purity of nociceptive stimuli to by DbcAMP (Similar results were
95%) Wistar rats (n=5 per seen in commercially administered
group) B-myrcene).
There was a dose-dependent
Mouse writhing test: antinociception of the essential olil
e oral on both acetic acid- and iloprost-
administration of induced writhing in mice
either a suspension administered either a suspension
of the lemongrass oil of the lemongrass oil or f3-
(0- 405 mg/kg; n=10) myrcene.
or  synthetic B-
myrcene (0-405
mg/kg; n=10) 30 min
before the different
nociceptive injection
to Swiss stock mice
(n=5 per group)
Analgesic Cymbopogon citratus | In vivo (mice) | Hot plate test: B-Myrcene acts at both central and | (Rao et al.,
(DC.) Stapf EO (16% B-myrcene was administered peripheral sites as evidenced by an | 1990)

myrcene)

at doses of 10 and 20
mg kg (i.p.) (n=10)

Acetic acid test:

B-myrcene was administered
at 20 and 40 mg kg? (s.c.),
respectively (n=6 or 8)

increase in reaction time of mice to
thermal stimuli in the hot plate test
and the decrease in the number of
writhes to chemical stimuli in the
acetic acid test.

B-Myrcene induced analgesia was
reversed by pre-treatment with
naloxone in both tests suggesting
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the mediation of endogenous
opioids in its mechanism.
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Supplementary table 5: Assessment of the potential toxicity of B-myrcene

Concentration
of B -myrcene

Study population

Methodology

Findings

Reference

0.25 pg/mL, 0.50
pg/mL, and 1.0
pg/mL

Human lung cancer cell line
(A549)

Cytotoxicity was
measured using the
MTT (3-(4,5-

Dimethylthiazol-2-yl)-
2,5-
diphenyltetrazolium
bromide) assay.

The ability of the cells
to form colonies was
tested using the
Clonogenic Assay Kit.
The mechanism of
cell death was
established using
tetramethylrhodamine
ethyl ester (TMRE)-
mitochondrial
membrane potential

Assay Kit.
The activity of
caspase-3 (b39401)

and caspase-9 was

measured using
commercial assay
kits.

B-Myrcene is involved in
the antiproliferation and
apoptosis of A549 cells.
B-Myrcene induced
apoptosis in a dose-
dependent manner while
inducing reactive oxygen
species levels.

In  B-myrcene treated
A549 cells, Caspase-3
activities increased with
reduced mitochondrial
membrane potential
synthesis, suggesting the
possibility of A549 cells
being toxic to B-myrcene.

(Bai and Tang, 2020)

2.5, 5, 10, 25, 50,
100, 250, 500 or
1000 pg/ml

e Human peripheral
blood  mononuclear
cells (PBMC) (non-
metabolizing  cells),
were isolated from two
male and two female
non-smoking donors.

Cytotoxicity was assessed in
human cells using the MTT

assay.

Genotoxicity ~ was

assessed using the comet

assay.

B-Myrcene  significantly
reduced leukocyte cell
viability at concentrations
above 100 pg/ml.

After metabolic activation
by HepG2/C3A cells, B-
myrcene did not produce

(Orlando et al., 2019)
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e Human hepatoma cell
line (HepG2/C3A)
(metabolizing cells)

marked change in cell
viability.
In the MTT assay, -

myrcene showed
cytotoxicity  above 250
pg/mi in  human

leukocytes, compared to
human HepG2/C3A liver

cells (no  cytotoxicity
observed).
B-Myrcene at

concentrations of 100 and
1000 pg/ml demonstrated
significant DNA damage,
when assessed using the
comet assay.

Diets containing
0, 50, 150, or 300
mg/kg bw/day of
myrcene (purity
of 93.3%) were
administered in a
90-day period.

Sprague Dawley rats
(10/sex/group)

After rats consumed B-
myrcene, clinical
observations, hematology,

clinical chemistry parameters,
organ weights, macroscopic
and histopathological
examinations were made.

This study shows no
effects attributable to the
ingestion of B-myrcene on
clinical observations,
hematology and kidney
weights.

At the highest dose
tested, there were no
observed adverse effects.

(Bastaki et al., 2018)

0.03, 0.1 or 0.3
pl/plate

TA98 and TA1537 tester
strains of Salmonella
typhimurium

B-Myrcene was tested
individually and in
combination with
promutagens 2-

aminoanthracene (2AA) and
benzo(a)pyrene  (BP) in
presence of metabolic
activation system (Rat liver
S9) by plate incorporation
method.

B-Myrcene enhanced the
mutagenic responses of
promutagens (2AA and
BP) under metabolically
activated conditions.
In-silico analysis predicted
a mutagenic alert for B-
myrcene, due to the
presence of conjugated
alkene alerts.

(Kanode et al., 2017)
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The chemical structure of -
myrcene was analysed by
Derek-Nexus.

0.8 mg/ml, i.p.,
for 6 weeks given
at 3-week
intervals (starting
at the same time
of immunization)

Groups of 6 BALB/c mice

Mice were immunized with [3-
myrcene mixed with
Ovalbumin (OVA) or Ag85B
(a protective antigen for
tuberculosis)

e [-Myrcene enhanced
specific antibody
responses against OVA
and Ag85B.

e [B-Myrceneincreased IgG
titers in immunized mice

e When B-myrcene was
administered alone it did
not enhance levels of T-

helper Thl and Th2
cytokines or increase
immunoglobulin IgG

subtypes.

(Uyeda et al., 2016)

50 or 100 yM B-
myrcene

Metastatic MDA-MB-231
human breast cancer cells

The following assays were
conducted,;
e MMP-9 promoter
reporter assay
e Cytotoxicity assay
o NF-kB-dependent
transcriptional activity

assay

e Reverse-transcription
polymerase chain
reaction and
guantitative real-time
PCR

e Immunoblot analysis
e Immunofluorescence
staining

B-Myrcene inhibits tumor necrosis
factor-a (TNFa)-induced nuclear
factor kB (NF-kB) activity through
suppression of kB kinase and

downregulation of matrix
metalloproteinase-9.
Subsequently, anti-metastatic

activity of breast cells is promoted.

(Lee et al., 2015)
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e Three-dimensional
spheroid cell invasion
assay

90-day  Toxicity

90-day Toxicity Study:

Study:

0, 250, 500,
1,000, 2,000, and
4,000 mg/kg
body weight ( >
90% purity)

2 year toxicity
study:

0, 250, 500, and
1,000 mg/kg

body weight ( >
93% purity)

Groups of 10 male and 10
female F344/N rats

2 year toxicity study:
Groups of 50 male and 50
female F344/N rats

90-day Toxicity Study:

Rats were administered -
myrcene in corn oil by gavage,
5 days per week for 14 weeks.
All rats underwent complete
necropsies and microscopic
examinations.

2 year toxicity study:

Rats were administered [-
myrcene in corn oil by gavage,
5 days per week for 105
weeks. All rats underwent
complete  necropsies and
microscopic examinations.

B-Myrcene produced a2u-g
nephropathy at the lower doses in
the 90-day study and linear
papillary mineralization at lower
doses in the 2-year study in males.

Nephrosis (characterised by
dilation of the S3 tubules, nuclear
enlargement and luminal pyknotic
cells of the outer stripe of the outer
medulla) was minimal at higher
doses in the 90 day study. On the
other hand, nephrosis showed a
direct dose-correlation in males in
the 2 year study.

Renal tubule tumours were more
prominent in males treated with (-
myrcene at low dosages (250 and
500 mg/kg), where there was an
incidence of up to 30%. All treated
groups had a low incidence of
tumours, except for the control
males and females.

(Cesta et al., 2013)

Concentration of
B-myrcene is not
known but purity
was 290%

HepG2 (hepatocellular
carcinomic human cell line),
B16F10 (murine melanoma),
K562  (erythromyeloblastoid
leukemia cell line)

Cytotoxicity was tested by

using the methyl-[3H]-
thymidine incorporation
assay.

B-Myrcene displayed cytotoxicity to
different tumour cell lines, the IC50
values are as followed:

e HepG2=9.23 pg/ml

e B16F10=12.27 ug/mi

e K562 = Not determined

(Ferraz et al., 2013)
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0.39- 200 p g/ml
of Vepris
macrophylla
(Baker) LVerd (
8.3% of  B-
myrcene).

Human glioblastoma
multiformecell line, Human
breast adenocarcinoma cell,
Human malignant melanoma
cell and Human colon
carcinoma cell line.

Cytotoxicity was measured
using the MTT assay.

Vepris macrophylla was cytotoxic
against MDA-MB 231 (human
breast adenocarcinoma) and
HCT116 (human colon carcinoma)
cell lines. The inhibitory effects
were comparable with cisplatin.

(Maggi et al., 2013)

200 mg/kg bw
per day, for 30 or
60 days

Young adult female Wistar
Albino rats

B-Myrcene orally administered
by gavages dissolved in corn
oil with and without 2,3,7,8-
tetrachlorodibenzo-p-dioxin
(TCDD, 2 ug/kg bw per week
by gavage); an environmental
pollutant. Blood samples
were  stored for  flow
cytometric analysis.

e [(-Myrcene reduced the
percentage of CD8+ cells
in the blood, while
increasing the
percentages of CD3+,
CD4+, CD161+, CD45RA,
CD4+CD25+, and the
populations of total
lymphocyte cells .

e [-Myrcene showed
immunomodulatory effects
and counteracted the
immunosuppressive
effects induced by TCDD
(when administered
concomitantly).

(Ciftci et al., 2011b)

0,0.25,05,1
g/kg of bw

Male and Female F344/N
Rats; Male and Female
B6C3F1 Mice

B-Myrcene in corn oil was
given by gavage directly into
the stomach to 50 male and
females for three months or
two years. Control animals
used corn oil without any (-
myrcene using the same
method. At the end of the
study, 40 sites were examined
in every animal.

e All male rats receiving 1.0
g/kg of B-myrcene died
before the end of the study
(100% fatality)

e Most male (58% fatality)
and female (66% fatality)
mice receiving 1.0 g/kg
died before the end of the
study

e The incidence of renal
tumours increased in male
rats receiving doses of
0.25 and 0.5 g/kg of B-
myrcene. Some female

(NTP, 2010)
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rats also developed renal
tumours, to a lesser extent.
Male mice had an increase
in the development of

adenomas and
carcinomas of the liver.
Similarly, females

developed liver tumours to
a lesser extent.

and normal Chang liver cell
lines.

using the MTT assay.

proliferation of MCF-7 cells
in vitro, with an IC50 of 291
uM .

B-Myrcene was mildly toxic
to normal Chang liver cells,
with an IC50 of 9.5 mM.

33 -10000 Salmonella typhimurium | Mutagenicity was assessed No mutagenic activity of - | (NTP, 2010)
pa/plate (TA97, TA98, TA100, and | using the Ames test myrcene was observed in
TA1535) or Escherichia coli any of the bacterial strains
strain WP2 uvrA pKM101 in the presence or in the
absence of exogenous
metabolic activation (S9
fraction from Aroclor 1254-
induced rat or hamster
liver).
0.25-2 g/kg Mouse, b6c3f1 (m and f) Mice were administered PB- No significant increases in | (NTP, 2010)
myrcene for 3 months by the frequencies of
gavage. After 3 months, micronucleated
peripheral blood samples normochromatic
were obtained from mice and erythrocytes was observed
the peripheral blood B-Myrcene was not display
micronucleus assay was bone marrow toxicity,
carried out. given the increase in the
percentage of reticulocytes
among total erythrocytes.
Not known human breast cancer (MCF-7) | Cytotoxicity was measured B-Myrcene inhibited | (Chaouki et al., 2009)
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Bacteria: 0.05—
1.5 mg/plate

Mammalian
cells: 0.01, 0.1, 1
and 10 pg/ml

e Escherichia coli WP2
IC185 and oxyR
mutant 1C202

e hepatoma HepG2 and
human B lymphoid
NC-NC cells

e The Reverse
mutation assay was
used to evaluate the
mutagenic and
antimutagenic
potential of B-
myrcene with
Escherichia coli WP2
IC185 and its oxyR
mutant IC202 strain

e Cytotoxicity was
measured using the
MTT assay.

e Genotoxicity and

antigenotoxicity of
monoterpenes were
evaluated using the
comet assay.

B-Myrcene reduced the
number of t-BOOH
induced revertants by
42.6-80.2% in the
bacterial assay.
B-Myrcene reduced t-
BOOH induced DNA
damage by approximately
50% at 1.0 yg/mlin NC-NC
cells.

In HepG2 cells, B-myrcene
was ineffective at reducing
tert-butyl  hydroperoxide-
induced DNA damage

(Miti¢-Culafi¢ et al., 2009)

0.5, 2.5 or

26 Wistar female rats

The rat popliteal lymph node

In the primary (direct)

(Friedrich et al., 2007)

adenocarcinoma) cell lines

5mg/paw assay (PLNA), was used as a PLNA, B-myrcene
screening test for allergic and produced a clear immuno-
autoimmune-like  reactions. stimulatory response due
Rats were injected with 50 to its irritant properties.
microL of B-myrcene into the In the secondary PLNA (T
right hind foodpad, while the cell priming test), B-
contralateral left hind footpad myrcene was not an
was injected with the vehicle immune-sensitizing agent.
(DMSO).
>200 ug/mL HelLa (human cervical | Cytotoxicity was measured B-Myrcene over a | (Silva et al., 2007)
carcinoma), A-549 (human | using the MTT assay concentration of 200 pg/ml
lung carcinoma), HT-29 is cytotoxic against Hela,
(human colon A-549, HT-29 cell lines.
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oxidized B-
myrcene
(synthetic),
containing 30% £
-myrcene

patients
European
centres
Dortmund, Leuven,
Malmo™ and Odense)

(humans)

in 6

dermatology
(Copenhagen,

London,

with oxidized  fragrance
terpenes and some oxidation
fractions and compounds.

adversely to B-myrcene.

Without Salmonella typhimurium, Mutagenicity of [p-myrcene e B-myrcene is not | (Gomes-Carneiro et al., 2005)
metabolic TA97a, TA98, TA100, was evaluated by the mutagenic in the Ames

activation: 10 - | TA1535 Salmonella/microsome assay test.

5000 pg/plate (Ames test)

With  metabolic

activation: 1 -

1500 ug/plate

3.0% (w/w) 1511 consecutive dermatitis | Participants were patch tested | 0.07%  of patients reacted | (Matura et al., 2005)

inhibitory  effects on the
formation of N-
nitrosodimethylamine
(NDMA).

The reaction mixture

consisted of dimethylamine
and sodium nitrite adjusted at
pH 3.6, in addition to p-
myrcene and an emulsifying
agent.

formation of NDMA, a potent
carcinogen in experimental
animals, by 88%.

0.05 ml 11 Guinea pigs Tea-tree oil sensitive guinea | Two guinea pigs reacted adversely | (Hausen et al., 1999)
pigs were patch tested with | to B-myrcene
B-myrcene on the clipped and
shaved right flank of the
animals.
10 pL Not applicable B-myrcene was studied for | B-Myrcene inhibited the in vitro | (Sawamura et al., 1999)
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100, 300 and 500
mg/kg body
weight

Male (n=15 per dose group)
and female Wistar rats (n=45
per dose group)

B-Myrcene was administered
by gavage dissolved in peanut
oil to male rats for 91 days
prior to mating and during the
mating period. B-myrcene was
given to females prior to
mating, during mating,
pregnancy, and during
lactation until day 21 after
parturition. All rats were
evaluated for development,
mortality, and signs of toxicity.
Reproductive  and  foetal
developmental abnormalities
in Wistar rats was also
evaluated.

The NOAEL for toxic
effects on fertility and
general reproductive
performance was 300 mg
for B-myrcene/kg body
weight, when
administered orally.
B-myrcene increased liver
and kidney weights, but
no other toxicity was
observed in the rats.
B-Myrcene did not affect
the mating index or
pregnancy index.
B-Myrcene did not cause
maternal  toxicity  or
externally visible
malformations. However,
at the highest dose (500
mg/kg), there was a
higher  frequency  of
skeletal anomalies.

There was no effects on
labour or pup mortality/
There was no adverse
effects on postnatal
weight gain or offspring
body weight during
lactation.

There was a minor effect
on postnatal development
on offspring (delay in eye-
opening, coat
development and incisor
eruption).

(Paumgartten et al., 1998)
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<10-2 mug/mL

Crown gall tumors, MCF-7
breast carcinoma, HT-29 colon

No methodology available

B-Myrcene showed significant
cytotoxic effects in crown gall
tumors  (50% inhibition), MCF-7
breast carcinoma, HT-29 colon
adenocarcinoma

(Saleh, 1998)

0.02-1 uM in 10
Ml in
dimethylsulfoxide
(DMSO)

Liver microsomes from female
Wistar rats

The inhibitory effects of f-
myrcene was studied on liver
monooxygenases involved in
the activation of genotoxic
substances.

B-Myrcene inhibited the activity of
pentoxyresorufin-O-depenthylase
(PROD), a selective marker for
mono-oxygenase CYP2B1,
necessary for the activation of
genotoxins in rats.

(De-Oliveira et al., 1997)

0.25, 0.5 and 1.2
g/kg

29 Wistar female rats

B-Myrcene in corn oil was
given orally from day 6 to 15
of pregnancy.

On day 20, caesarean
sections were performed.
Foetuses were examined for
skeletal, visceral and external
malformations.

e No evidence that B-
myrcene is a teratogenic
substance.

e No adverse effects were
seen with the two lowest
doses tested.

e Highest dose of [3-
myrcene (1.2 g/kg)
induced maternal toxicity
by decreasing weight
gain with a higher
incidence of signs of
retardation and of
anomalies in the foetal
skeleton

(Delgado et al., 1993a)

0.25,0.5,1.0
and 1.5 g/kg

Female wistar rats

Doses of myrcene were
administered by gavage from
day 15 of pregnancy,
parturition and throughout the
period of lactation up to
weaning (postnatal day 21).
Mortality, weight gain,
physical signs of postnatal

e No adverse effects for
peri- and post- natal
development at the
lowest dose tested was
observed (0.25 g
myrcene/kg body weight)

e Doses as high as 1.0 and
1.5 g/kg, were shown to

(Delgado et al., 1993b)
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development and
reproductive capacity were
evaluated in offspring.

impair female offspring
fertility and reduce birth
weight.

0.5-10 mg

Salmonella typhimurium
strains TA98 and TA100

Mutagenicity of B-myrcene
was evaluated by the
Salmonella/microsome assay
(Ames test)

B—-Myrcene exhibited
antimutagenic properties
in a dose-dependent
manner towards
chemical-induced
mutation (AFB, Trp-P-1,
Trp-P-2, Glu-P-1, Glu-P-
2, 1Q, MNNG and AF-2)
in

S. typhimurium strains.
No effect of B-myrcene
was observed on the
mutagenic activity of
benzo[a]pyrene.

(Vinitketkumnuen et al., 1994)

0.1,0.5and 1.0
a/kg po

Two or four Wistar rats of
either sex.

B-Myrcene was administered
orally by gavage once. Bone
marrow cells were harvested
24 and 48 h after B-myrcene
administration.

The mitotic index and the
frequency of chromosome
aberrations were evaluated.

No evidence of the
genotoxicity of B-myrcene
is present.

In vitro mutagenicity tests
were negative and there
was no evidence of f3-
myrcene -induced
clastogenicity was
observed

24 hours after B-myrcene,
a dose related increase in
mitotic index was
observed.

(Zamith et al., 1993)
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Not determined

Mouse P388 leukemia cell

No methodology available

Significant cytotoxicity
was observed against
P388 leukemia cell.

(Okamura et al., 1993)

1.5-3.0% in
DMSO

Salmonella typhimurium
(TA100)

Mutagenicity of B-myrcene
was evaluated by the
Salmonella/microsome assay
(Ames test)

Doses of 1.5 and 3.0% of
B—-Myrcene, showed
inhibitory actions of 65
and 73% respectively
when tested with 1.0
pg/plate AFB1 in TA100

(Kim, 1992)

Up to 1000
pg/mL

V79 cell line (Chinese
hamster, lung)

The genotoxicity of -
myrcene was evaluated in
mammalian cells in vitro
using the V79 HPRT gene
mutation test. Myrcene was
tested in the presence and
absence of S9-mix.

Myrcene did not cause
increased mutation
frequencies at the hprt-
locus in V79-cells.

Tests with and without
S9-mix revealed negative
results.

(Kauderer et al., 1991)

100, 500, or
1000 pg/mL

Lymphocytes were isolated
from one male and one
female non-smoking donors.

Lymphocytes treated with -
myrcene were analysed for
Chromosomal aberrations
and sister-chromatid
exchanges.

B-Myrcene did not induce
chromosome aberrations
or sister-chromatid
exchange when tested
with human lymphocytes.
The mitotic index nor the
proliferation index was
influenced by [-myrcene
treatment.

B-Myrcene has
antimutagenic effects.

(Kauderer et al., 1991)
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100- 500 pg/mL

V79 cell line (Chinese
hamster, lung)

The influence of B-myrcene
on sister-chromatid
exchanges in v79 cells
induced by 4 S9 mix
activated indirect mutagens
was studied using the ‘sister
chromatid exchange’ (SCE)
assay

The 4 mutagens were:
cyclophosphamide (CP),
benzo[a]pyrene (BP),
aflatoxin B1 (AFB) and 9,10-
dimethyl-1,2-
benz[alJamhracene (DMBA).

B-Myrcene inhibited sister-
chromatid exchanges
induced by CP and AFB in
a dose-dependent
manner.

No effect of B-myrcene

on sister-chromatid
exchanges induction by
BP and DMBA was
observed.

B-Myrcene may inhibit
certain forms of
cytochrome P-450
enzymes, required for
activating pre-mutagens
such as CP and AFB.

(Roscheisen et al., 1991)

100- 500 pg/mL

HTC cell line (rat
hepatocellular carcinoma)

The influence of B-myrcene
on sister-chromatid
exchanges in v79 cells
induced by S9 mix activated
indirect mutagens was
studied using the ‘sister
chromatid exchange’ (SCE)
assay.

B-Myrcene caused a
slight increase of SCEs in
HTC cells after treatment
for 1 cell cycle (20 h) in
the presence of
bromodeoxyuridine.
B-myrcene was shown to
reduce CP-induced SCE
frequencies in a hepatic
tumor cell line (HTC).

(Roéscheisen et al., 1991)

Article not
available

Rats and Mice

Article not available

Necropsy data revealed
no alterations in mice,
upon B-myrcene
administration.
Histopathology findings in
rats, indicated that -
myrcene could potentially
induce liver and stomach
toxicity.

(Paumgartten et al., 1990)
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The oral approximate
lethal doses of B-myrcene
in mice and rats were 5.06
g/kg and 11.39 g/kg,
respectively.

The intraperitoneal
approximate lethal doses
of B-myrcene in mice and
rats were 2.25 g/kg and
5.06 g/kg, respectively.

The
experimental
diets consisted
of powdered
Wayne Lab Blox
with 1 % (w/w) of
B-myrcene
(Purity of 99.0%)

Female Sprague—Dawley
rats (32 rats were fed a diet of
B-myrcene)

Rats were chemically induced
with tumours using the
‘DMBA-induced mammary
carcinogenesis’ model. The
time taken for the
appearance of first tumour
(tumor latency) was
measured

B-Myrcene did not extend
mammary tumour latency
and did not reduce the
total number of mammary
tumours in Sprague-
Dawley rats, when
compared to controls.

(Russin et al., 1989)

Article not
available

Humans

Article not available

Exposure of 3-myrcene
can cause dermatitis,
conjunctivitis,
somnolence, and
asthma-like symptoms

(Newmark, 1978)

4% in petrolatum

Humans (n=25)

A maximization test was
carried out for assessing skin
sensitization potential

B-Myrcene produced no
sensitization reactions

(Kligman, 1972)
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Undiluted - Rabbits and rats e [3-Myrcene was e [3-Myrcene was (Moreno, 1972)
myrcene applied to abraded or moderately irritating to

intract skin for 24 rabbits.

hours under e The acute oral LDsg value

occlusion. in rats and acute dermal

e The median lethal LDso value in rabbits

dose (or LD50) was exceeded 5g/kg.

calculated for rabbits

and rats.
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