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Abstract

Objective: The objective of present work was mainly to phytochemical, antioxidant properties and examine the effect of Lavandula
angustifolia Mill. Essential oil on Preoperative Anxiety in Patients undergoing Diagnostic Curettage (Gorgan, Iran).
Materials and Methods: Essential oil of plant in blooming was obtained by hydro distillation method (clavenger) and analysed by
(GC/MS). Antioxidant activity determined by 1,1-diphenyl-1-picrylhydrazyl (DPPH) assay, anti anxiety effects were studied using
Spielbergers state anxiety inventory questionery method and analyzed by using SPSS 18 statistical Software and t-test (0.05%).
Results: Carvacrol (26.2%), limonene (19.6%), 1,8-cineole (11.8%), terpinen-4-ol (7.6%), spathulenol (4.9%), α-pinene (4.2%),
p-cymene (4.2%), caryophyllene oxide (2.7%), and terpinolene (2.6%) were the prominent components of essential oil and showed
good antioxidant property via radical scavenging activity (DPPH) assay with IC50 values of 4.3±0.12% to compare with BHT
standard (2.18±0.3%). Clinical results showed that among 100 patients with average anxiety scores for the case group and the
control was recorded 53.37±9.8 and 49.19±12.96, respectively and the difference was not significant (P<0.08), but after intervention,
this difference was found to be statistically significant (P<0.0001)with regard to the results 40.28±6.66 and 47.87±12.96 for cases and
controls, respectively.
Conclusion: There is a positive relationship between essential oil components, its antioxidant activity in reducing anxiety in patients
undergoing curettage (D & C), especially in the night before the surgery.
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Introduction
Free radicals and oxidative stress are involved in variety of
disorders including atherosclerosis, chronic renal failure,
diabetes mellitus, cancer, immune dysfunction, anxiety
and aging (1). So in recent years there is an increasing
interest in attraction of natural antioxidant derived from
aromatic medicinal plants, which could be relevant in
relation to their role in health disease and their nutritional
value (2). For many patients, preoperative stage is critical
and anxieties in which mental status can be adversely
affected by increased tension, headache, confusion and
lack of memory (3).
Lavender (Lavandula angustifolia Mill.) is a perennial
aromatic plant, belonging to the Lamiaceae family with
regard as natural antioxidants (4). It has been used in
the treatment of depression, amenorrhea, insomnia and
analgesia (5). Lavender oil contains linalool alcohol,
ketone, and sterzoaldehyde ketone to reduces pain,
inflammation and helps for sleeping. Lavender extract

stimulates the olfactory bulb, it can release encephalin,
endorphin and serotonin, which cause feelings of calm
and reduce anxiety (6). In another study, Celal Bayar
considered the effect of lavender extract on anxiety level of
students in two control and study groups, and concluded
that the study group (42.76±12.48) compared with control
(51.51±12.21) had significantly lower anxiety (P=0.002)
(7). Da Porto et al., also concluded that the lavender
extract increases brain concentration among young men
and can lower anxiety in clinical situations (8), so its
extract, as a delightful fragrance, is extensively used to
improve a wide range of states such as stress, depression,
enhancing employees productivity, increasing attention
and learning level, enhancing writing, motional, cognitive
and memory skills (9).
The present study was carried out in order to evaluate
of essential oil composition, antioxidant properties
and examine the effect of Lavandula angustifolia Mill.
oil on preoperative anxiety in patent in Sayyad Shirazi

Received 26 February 2014, Revised 16 March 2014, Accepted 1 April 2014, Available online 14 April 2014
Golestan University of Medical Sciences, Golestan, Iran
Department of Botany, Gorgan branch, Islamic Azad University, Gorgan, Iran
3
Niak Pharmaceutical Company, Gorgan, Iran
*Corresponding Author: Foozieh Bakhsha, Golestan University of Medical Sciences, Golestan, Iran. Tel: +989111775765, Email: bakhshafo@gmail.com
1
2

Bakhsha et al.

curettage center, Gorgan.
Materials and Methods
Plant materials
Aerial parts of Lavandula angustifolia Mill., at flowering
stage, were collected from Botanical Garden of Niak
pharmaceutical factory (Gorgan) in September 2012.
Plant material was air-dried and stored at room
temperature without exposure to direct sunlight. The
sample was identified and the voucher specimens were
deposited at the Herbarium of botany faculty of Islamic
Azad University, Gorgan branch, Gorgan, Iran.
Essential oil and antioxidant activity
Essential oil was obtained by hydro distillation method
(clavenger), and analyzed by gas chromatographymass spectrometry (GC/MS). Antioxidant activity of
essential oil was conducted using DPPH (2,2-diphenyl1-picrylhydrazyl) free-radical scavenging assay (5).
Different concentrations of essential oil were added, at
an equal volume, to methanolic solution of DPPH (100
M). After 15 min at room temperature, the absorbance
was recorded at 517 nm. The experiment was repeated
for three times. BHT and quercetin were used as standard
controls. IC50 values denote the concentration of sample,
which is required to scavenge 50% of DPPH free radicals.
Anxiety properties
In this clinical trial, 100 D & C patients were divided
into two groups randomly including the study group
(n=50) and the control (n=50). Spielberger’s state anxiety
inventory with 20 items and the VAS questionnaire
(visual analogue scale) were filled out by the two groups
before and after aromatherapy. Lavender patients inhaled
essential oil for 60 seconds and to be stable, the patient’s
nose was shortly massaged with the extract and the
control group was treated with A little lemon juice with
density 0.1% using the same procedure. The data were
analyzed by using SPSS 18 statistical software, and using
t-test to compare between the two groups and paired
t-test to compare the before and after intervention, with a
significant level of 0.05%.
Results
Essential oil of Lavandula angustifolia Mill. was obtained
(1.2%) in yield and in a total of 28 compounds (97.3%)
were identified , in which the major compounds were:
carvacrol (26.2%), limonene (19.6%), 1,8-cineole
(11.8%), terpinen-4-ol (7.6%), spathulenol (4.9%),
a-pinene (4.2%), p-cymene (4.2%), caryophyllene oxide
(2.7%), and terpinolene (2.6%). Antioxidant activity
determined by 1,1-diphenyl-1-picrylhydrazyl (DPPH)
assay and had good DPPH radical-scavenging activity,
with IC50 values of 4.3±0.12%.
Level of anxiety of patient was evaluated according
to Spielberger’s questionnaire with the minimum and
maximum scores of 20 and 80, and this range was divided
into 5 sub-range including low level (20-31), moderate

to low (32-42), moderate to high (43-53), relatively
severe (54-64) and highly severe (65-75). The results
showed that there was statistically significant difference
between relatively and highly severe anxiety levels in the
intervention group (Figure 1).
Before intervention, the mean anxiety score for study
group was 53.37±9.8 and after the intervention it found
to be 40.28±6.66, and this difference was statistically
significant (p<0.0001). For the control group, the
mean anxiety scores before and after intervention was
49.19±12.96 and 47.87±12.96, respectively which was not
statistically significant (p<0.172).
The mean anxiety score for the therapeutic curettage group
before intervention was 53.6±13.7 and for diagnostic
curettage group was shown to be 49.95±10.58 which the
difference was not statistically significant (p<0.137). By
contrast, it was observed a significant difference between
the two groups after intervention with the mean anxiety
scores 47.47±12.42 and 41.43±8.49 for therapeutic and
diagnostic curettage groups, respectively (p<0.005), the
level of anxiety after intervention was also shown by the
box plot based on the type of curettage (Figure 1).
Discussion
The present study revealed that the apparent anxiety level
in patients who inhaled lavender extract was noticeably
lower than before intervention results and also compared
with control group, especially at the levels of the severe
and highly severe anxiety, so these results were in
agreement with the results reported by Ita, Burns, Zare,
Seraj, Vakilian, Lherner, and Kanaani, due to exposure of
the cases with medicine more than 30 minutes (10-12).
Although, Kicolt believes that undiluted essential oils
should not be used more than 20 minutes due to reduced
sensitivity of olfactory receptors in clinical situations (13).
However, this study was not compatible with Muzarelli
and Graham researches where in Muzarelli survey no
significant difference was observed in apparent anxiety

Figure 1. The level of anxiety after intervention was also shown
by the box plot based on the type of curettage.
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levels of patients undergoing endoscopy after inhaling
lavender extract and the placebo (14), and this may be
because of ineffectiveness of short inhalation. Lavender
extract stimulates olfactory receptors and transfers the
olfactory message to the limbic system. Limbic system,
the feeling center in the brain, can release encephalin,
endorphin and serotonin in response to the stresses which
can bring calmness to the body and reduce anxiety.
Essential oils are absorbed through respiration. They can
affect the enzymes, channels and ion receptors leading
to brain stimulation, relief anxiety, and anti-depression
effects and improve blood flow to the brain. They are also
able to cross the blood-brain barrier through respiration
and interact with receptors present in the central nerve
system. Lavender is used for restlessness, insomnia,
nervousness, and depression, loss of appetite, nausea,
migraine headaches, sprains, nerve pain, sores, and joint
pain (15). The mechanism of the plant effects has not
been completely specified at the cell level, but according to
various studies its psychological effects by affecting limbic
system, especially amygdala and hippocampus the plant
may have performance similar to benzodiazepines and
gamma amino butyric Acid (GABA) in amygdale (16).
According to RE et al., Linalool present plant essential oil,
inhibits acetylcholine release and changes the function of
ion channels at neuromuscular joints. Linalyl acetate has
narcotic function and acts as a sedative (17). Mirzaei et
al. studied 121 pri imperious pregnant women inhaling
lavender fragrance before the operation, and resulted that
the anxiety level and the secretion of cortisol from the
adrenal gland reduced during childbirth and the secretion
of serotonin from the gastrointestinal tract increased but
has no effect on blood pressure and pulse rate (18). In
addition, in a survey conducted by Burn on 8058 mother
at delivery showed that the use of lavender reduced fear
and anxiety, and also decreased the need for epidural
anesthesia and also reduced the usage of narcotics by 2%,
and as a result, it can lead to a reduced care costs (19).
According to some authors, essential oil composition of
Lavander with major components: carvacrol (66.2%),
spathulenol (4.9%), p-cymene-8-ol (4.2%), caryophyllene
oxide (2.7%) and terpinolene (2.6%) have a good
Antioxidant, antifungal and antimicrobial activity against
gram positive and negative bacteria (4).
Yang et al. suggested that the linalyl acetate (28.2%) was
the most constituents of Lavander essential oil which has
the highest DPPH radical-scavenging activity (5).
Thai Danh et al (20) suggested that linalool, linalyl acetate,
camphor and borneol making up approximately 80% of
essential oil, significantly higher antioxidant and anti
microbial activity.
Therapeutic properties were reported from some authors
showed that the monoterpens and poly phenols of
lavender oil as antiseptic, analgesic, anti-depressant, antirheumatic, anti-spasmodic, anti-inflammatory, antiviral,
bactericide, carminative, deodorant, diuretic, hypotensive,
nervine, rubefacient and sedative (21).
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Conclusion
With regard to the findings of this study, there is a positive
relationship between essential oil components and their
antioxidant in reducing anxiety in patients undergoing
curettage (D & C) thus, it would be important to use
the essence in mental health care systems and patient’s
supportive therapies. So lavender aromatherapy may
be effective in controlling and reducing anxiety, also be
evaluated in the night before the surgery.
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