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ABSTRACT

Eucalyptol, potentially known as 1,8-cineole is an active ingredient of a number of plant
species which is mainly responsible for providing aromatic character to plants. 1,8-cineole
can be found among more than 20 plant species and possess a number of biological activities
which includes anticancer potential, analgesic action, anti-inflammatory and antimicrobial
properties, helps in a number of neurodegenerative disorders, reduces cardiac hypertrophy,
induces bronchodilator effect, effective as anti-anxiety agent and also possess lipid lowering
potential. 1,8-cineole possess great pharmacological potential but much more is required to
explore in this direction. This review focus on some of the plant species containing 1,8-
cineole as an active ingredient and also the various pharmacological activities being reported
till date. More research is needed in this field to explore various other unseen potential of 1,8-
cineole by exploring various species of plants containing eucalyptol as an active ingredient.
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INTRODUCTION

Eucalyptol or 1,8-Cineole, an achiral from Salvia and Artemisia, and has folivore
aromatic component of various plants, such preventive activity [1]. It is a colorless
as Salvia and Eucalyptus leaves, rhizospher liquid with camphor like odor and spicy
e volatile in Arabidopsis, allelopathic agent cooling taste.
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1,8-Cineole
1,8-cineole, a natural monoterpene, is a
main component of essential oils of plants
specially isolated from Eucalyptus globulus
oil. As isolated one, it is showing a number
of therapeutic benefits specially for
respiratory tract as mucolytic and anti-

spasmolytic with proven clinical efficancy [2].

Eucalyptol, a naturally produced cyclic
ether is an ingredient of mouthwash and
cough suppressant of various brands. It
initiates anti-inflammatory cytokine
inhibition thus helps in controlling airway
mucus hypersecretion and asthma. It is also
effective to treat non purulent rhino
sinusitis. Topical applications of eucalyptol
reduce pain as well as inflammation and
also kills leukemia cells in vitro. It also has
arole as a flavouring agent [3].

SOURCES OF 1, 8-CINEOLE

S. No. Plant/ Family Plant Part Percentage Native Place References
1. Artemisia annua L./ Flowering Up to 51.6 China 4
Asteraceae Tops
2. Eucalyptus viminalis/ Leaves 57.757 South-eastern 5
Myrtaceae Australia
3. Salvia rosmarinus Spenn. Aerial Parts 16.28+2.11 Ionian Coast, 6
from Ionian Coast/ Greece
Lamiaceae
4. Salvia rosmarinus Spenn. | Aerial Parts 21.89+2.32 Tyrrhenian 6
from Tyrrhenian Coast / Coast,Itlay
Lamiaceae
5. Mentha longifolia/ Essential oil 5.6-10.8 Europe 7
Lamiaceae excluding
Britain and
Ireland
6. Alpinia japonica/ Flower 10.5 Asia, Australia 8
Zingiberaceae
7. Alpinia japonica/ Fruit 69.4 Asia, Australia 8
Zingiberaceae
8. Alpinia japonica/ Leaves 30.6 Asia, Australia 8
Zingiberaceae
9. Alpinia japonica/ Stem 8.7 Asia, Australia 8
Zingiberaceae
10. Alpinia japonica/ Rhizome 12.7 Asia, Australia 8
Zingiberaceae
11. Elettaria cardamomum/ Rhizome 22.2 Southern India 8
Zingiberaceae
12. Elettaria cardamomum/ Root 10.0 Southern India 8
Zingiberaceae
13. Elettaria cardamomum/ Leaves 6.5 Southern India 8
Zingiberaceae
14. Eucalyptus kochii/ Leaves 97.32 Western 9
Myrtaceae Australia
15. Eucalyptus loxophleba/ Leaves 66.93 Western 9
Myrtaceae Australia
16. Eucalyptus globules/ Leaves 77.02 Australia 9
Myrtaceae
17. Callistemon citrinus/ Leaves 61.2-83.2 New South 10
Myrtaceae Wales, Victoria
and Southern
Queensland
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18. Callistemon viminalis/ Leaves 61.2-83.2 East — coast of 10
Myrtaceae Australia
19. Croton rhamnifolioides/ Leaves 41.33 Mexico 11
Euphorbiaceae
20. Thymus capitellatus/ Aerial Part 58.6 Southwest 12
Lamiaceae Portugal
21. Eucalyptus cinerea/ Fresh Leaves 74.98 South-eastern 13
Myrtaceae Australia
22. Eucalyptus cinerea/ Dried Leaves 85.32 South-eastern 13
Myrtaceae Australia
23. Eucalyptus cinerea/ Flowers 78.76 South-eastern 13
Myrtaceae Australia
24. Eucalyptus cinerea/ Fruits 80.97 South-eastern 13
Myrtaceae Australia
25. Lavandula stoechas L./ Essential Oil 61.36 France, Spain 14
Lamiaceae
THERAPEUTIC APPLICATIONS OF used in the treatment of colorectal
1,8-CINEOLE (Fig 1) cancer [15].

1. Cancer: 1, 8-Cineole found to have 2. Respiratory Disorders: 1, 8-
significant effect on human colon Cineole decreases tumor necrosis
cancer cell lines HCT116 and RKO factor-alpha (TNF-a), interleukin-1-
by  WST-8 (2-(2-methoxy-4- beta (IL-1b), leukotriene B4 (LTB4)
nitrophenyl)-3-(4-nitrophenyl)-5- and thromboxane B2. It also
(2,4-disulfophenyl)-2H-tetrazolium decreases the production of mucus
monosodium salt) and 5-bromo-2'- and also shows bronchodilatory
deoxyuridine (BrdU) assays. The effect. Hence it can be used in the
cytoxicity of  1,8-Cineole was treatment of respiratory diseases
investigated by lactate like asthma, chronic obstructive
dehydrogenase (LDH) activity pulmonary disease (COPD),
assay and terminal  deoxy- pulmonary tuberculosis, whooping
nucleotidyl  transferase-mediated cough (Pertussis), Viral or bacterial
dUTP nick end labeling (TUNEL) respiratory diseases, etc. [16, 17].
staining method. 1, 8-cineole causes 3. Pancreatitis:  Pancreatitis is an

the inactivation of survivin and Akt

and activation of p38. These
molecules cleave PARP (Poly
adenosine diphosphate-ribose

polymerase) and caspase-3 and

causes apoptosis. Thus, it can be

inflammatory condition of pancreas
in which oxidative stress, NF-kB
signaling and pro- inflammatory
mediators play an important role. 1,
8- Cineole successfully reduces the
level of pancreatic edema, NF-xB

expression, myeloperoxidase,
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malondialdehyde and also the
proinflammatory cytokines (TNF-a,
IL-1B, and IL-6). Therefore, 1, 8-
Cineole can be wused in acute
pancretitis via anti-inflammatory
mechanism [18].

Inflammation: 1, 8-Cineole
efficiently reduces paw edema
induced by carrageenan as well as
dextran. It also reduces vascular
permeability [protein extravasation]
and edema induced by histamine
and arachidonic acid. It successfully
reduced acute and chronic phase of
inflammation, hence can be used as
new anti-inflammatory agent [19].
1, 8- Cineole has also shown its
inhibiting potential on acetic acid-
induced peritoneal capillary
permeability and the chemical
nociception induced by formalin

and acetic acid [20].

. Hyperlipidemia: 1, 8-Cineole has

shown inhibitory activity on cupric
ion-mediated oxidation of
lipoproteins and simultaneously
increased removal of ferric ion from
high-density lipoprotein. The study
including hypercholesterolemia
induced in  zebrafish  using
cholesterol-feeding treatment
showed that 1, 8-Cineole lowers the
lipid level and possess anti-

inflammatory  activity.  Serum

amyloid A, interleukin-6 levels and
lipid accumulation were also

decreased in the liver [21].

. Analgesia: Some scientists reported

that 1, &-Cineole inhibits the
production of prostaglandins and
cytokines by stimulated monocytes.
Therefore, it can be wused as
analgesic agent [20, 27]. It inhibits
Transient Receptor Potential Cation
channel subfamily Al (TRPAI)
currents  activated by  allyl
isothiocyanate and menthol and also
activates Transient Receptor
Potential Cation channel subfamily
M8 (TRPMS) receptors. For
analgesic  effect, TRPAIl and
TRPMS receptors play an important
role as TRPMS receptor is a thermo-
sensitive receptor that detects cool
temperatures whereas TRPAI1 is a

sensor of noxious cold [22].

. Microbial Growth: 1, 8-Cineole

posses antimicrobial activity and
also increases the effect of other
antiseptics. With  chlorhexidine,
cineole shows the synergistic effect
against many micro-organisms such
as Staphylococcus aureus,
Klebsiella  pneumonia, Candida
albicans, Enterococcus faecalis
and Escherichia coli [23].

Cardiac  hypertrophy: 1, 8-

Cineole reduces the cardiac
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hypertrophy in heart failure. It also
improves cardiomyocyte viability
and decreases cytoplasmic vacuole

formation, myofibre loss, fibrosis

and apoptosis caused by
endoplasmic reticulum stress by
inhibiting the miR-206-3p/SERP1

pathway [24].

Anticancer

Neurodegenerative _ ) ' Analgesic '
disorders N R
T CH,4
Reduces cardiac < . Hypolipidemia
hypertrophy —
Sesm— H3C CH3 - )
o o 1,8-Cineole Anti-
Antianxiety inflammatory
Antimicrobial

Figure 1: Therapeutic applications of 1,8-Cineole

9. Anxiety: 1, 8- Cineole acts on

GABAA and benzodiazepines
receptors and work as GABAj
receptor antagonist. It possess
anxiolytic effect and also reduces
depression like behavior [25]. It also
proved that aromatherapy /
inhalation  of 1, 8-Cineole

ameliorates anxiety in patients [26].
10. Neurodegeneration: 1, 8- Cineole

has been found effective in the

treatment of neurodegenerative
disorders pertaining to its anti-
inflammatory potential. It reduces

the level of pro-inflammatory

cytokines TNF-alpha, IL-beta and
IL-6 and also reduces the NF-KB,
NOS-2 and COX-2 expression [28].
The early stages of alzheimers
disease can be treated using 1, 8-
cineole due to its anticholinesterases
activity [29].
CONCLUSION
Evidences are there to support the analgesic
and anti-inflammatory activity of 1,8-
cineole which might be due to stimulation
of TRP cation channels cool temperature-
detecting transient receptor and also
thermosensitive which further inhibits

sensor of noxious cold i.e. the human
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transient receptor potential cation channel,
subfamily A, member 1 (TRPA1) [30]. 1,8-
cineole is also reported to prevent skin
cancer induced by UV-B radiations by
targeting the aryl hydrocarbon receptor
[31]. These findings suggest the SHT-3
receptor inhibitory potential for eucalyptol
and also their binding being confined to a
small area opens the platform for 1,8-
cineole as novel allosteric modulators [32].
More research is needed in this field to
explore various other unseen potential of
1,8-cineole by exploring various species of
plants containing eucalyptol as an active
ingredient.
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