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Abstract PURPOSE. Dracocephalum kotschyi is a
wild-growing flowering plant belonging to the family
Labiatae and found abundantly in Iran. This plant has
been used in Iran folk medicine as analgesic. METH-
ODS. The Dracocephalum kotschyi essential oil was iso-
lated and studied on writhing test a visceral pain model
in mice. Different constituents of the essential oil were
determined by gas chromatography mass spectropho-
tometry technique. RESULTS. Limonene, verbenone,
α-terpineol, perillyl alcohol and caryophyllene were
the major constituents of the essential oil. The essential
oil in doses (mg kg-1) used 12.5 (13.9%, P<0.05), 25
(43.1%, P<0.01), 50 (68.7%, P<0.01), 75 (39.8%,
P<0.01) induced significant reduction in pain response
when compared to control. The ED50 was 61.61 mg kg-

1. Hyoscine (1 mg kg-1) and indomethacin (5 mg kg-1)
induced significant (P<0.01) reductions (74.9% and
76.7% respectively) in pain response in comparison to
control. CONCLUSION. This study confirms that
antinociceptive properties of D. kotschyi are compara-
ble to those of hyoscine and indomethacin used. Pres-
ence of limonene and α-terpineol might be
responsible for antinociceptive properties of this essen-
tial oil. Further studies are necessary to find out a place
for it in antispasmodic therapies in human.

INTRODUCTION

Since the available analgesic drugs exert a wide range of
side effects and are either too potent or too weak, the
search for new analgesic compounds has been a prior-
ity of pharmacologists and pharmaceutical industries
[1]. Medicinal plants are believed to be an important
source of new chemical substances with potential ther-
apeutic effects [2, 3]. Thus, study of plant species that
traditionally have been used as pain killers should still

be seen as a logical research strategy, in search for new
analgesic drugs [4]. 

The D. Kotschyi is a wild-growing flowering plant
belonging to the family Labiatae and is found abun-
dantly in southwestern Asia. D. kotschyi have been
used as a medicinal herb for several years in Iran folk
medicine for its antispasmodic and analgesic proper-
ties. Anti-hyperlipidemic [5] and immunomodulatory
[6] effects have been reported for D. kotschyi. Our
recent study about the essential oil of Teucrium polium
another plant from the same family showed significant
antinociception when tested by the mouse writhing
test [7]. Among the several models of visceral pain, the
writhing test has been mostly used as a standard screen-
ing method specially when evaluating for antispas-
modic properties. This study was designed to explore
the composition of Iranian D. kotschyi essential oil and
to test its antivisceral pain effects in more detail in
mice.

MATERIALS AND METHODS

Preparation of essential oil 

Dracocephalum kotschyi aerial parts were collected dur-
ing the flowering period from Bojnord (Khorasan, in
Northeast of Iran) (Figure 1). They were then pulver-
ized and the volatile fraction was isolated by hydro dis-
tillation method. A voucher specimen was
authenticated and then deposited in the herbarium of
Faculty of Pharmacy, Tehran University of Medical
Sciences for future evidence.

Analysis of essential oil

A Thermoquest GC 2000 was interfaced with a qua-
dropole mass spectrometer (Thermo Finnigan Mat). A
fused silica capillary column (DB1 30 m Χ 0.32 mm
i.d.) was used in the GC analysis with helium as the
carrier gas with flow of 1.5 ml min-1. Kovats indices
were calculated by using retention times of N-alkanes
(C7-C30) that were injected after the essential oil at the
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same temperature and under the same conditions. Iden-
tification of the components of the oil was carried out
by comparison of their retention times and MS spectra
data with those reported in the literatures.

Figure 1: Dracocephalum kotschyi.

Animals

Male albino N-MRI mice from animal house of Fac-
ulty of Pharmacy, Tehran University of Medical Sci-
ences (TUMS) weighing 20-25 g were kept under
standardized conditions (temperature 22±2ºC, normal
lighting) and fed with the normal laboratory diet. The
experimental protocol was approved by the animal
care review committee of TUMS.

Preparation of reference and test compounds  

Hyoscine (1 mg kg-1) [8] and indomethacin (5 mg kg-1)
[9] were used as reference drugs for comparison. 

The essential oil was suspended in a solution of car-
boxymethylcelulose, tween 80, and normal saline
(0.5:3.03:96.97 w/v/v). The doses of 3.125, 6.25, 12.5,
25, 50, 75, 100, and 400 mg/kg of essential oil were
used.

All treatments were done intraperitoneally (ip), 30 min
before the administration of 0.6% acetic acid (15 mg/
kg). Respective controls received only the suspension
as vehicle.

Writhing test

Mice were ip administered with the test preparations.
After 30 minutes, each animal was ip administered
with acetic acid 0.6% (15 ml/kg) and individually
housed in a glass cylinder on a flat glass floor and a mir-
ror was arranged at an angle of 45 degrees under the
cylinder.

Antinociception was recorded by counting the number
of writhes after injection of acetic acid during 30 min-
utes. A writhe is indicated by abdominal constriction
and stretching of at least one hind limb [10, 11].

Statistical analysis 

Comparison between groups was made by one-way
analysis of variance (ANOVA) followed by Tukey’s
multiple comparison test. Differences with P<0.05
and lower between experimental groups were consid-
ered statistically significant. ED50 was determined by
probit analysis method using computer and SPSS statis-
tical software.

RESULTS

The percentage yields of essential oil based on the dried
plant was 0.2% (v: w). Composition of essential oil has
been summarized in table 1.

Table 1: Main constituents from essential oil determined
by GC-MS.
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Limonene, verbenone, α-terpineol, perillyl alcohol and
caryophyllene are the major constituents of the essen-
tial oil. Antinociceptive effects induced by different
doses of essential oil on the writhing test in mice are
shown in table 2.

Table 2: Effect of Dracocephalum kotschyi essential oil on
mouse writhing test.

n= number of animals per group. Inhibition percent was 
obtained in comparison to control. The ED50 for antinocicep-
tive effect was 61.62 mg kg-1. The essential oil was suspended in 
a solution of carboxymethylcelulose, tween 80, water (0.5: 3.03: 
96.97 w v-1 v-2). Control animals received this suspension as 
vehicle. Hyoscine and indomethacin were dissolved in saline. 
All treatments were done by intraperitoneal injection 30 min-
utes before intraperitoneal administration of acetic acid 0.6% 
(15 mg kg-1). Antinociception was recorded by counting the 
number of writhes after injection of acetic acid during 30 min-
utes. A writhe is indicated by abdominal constriction and 
stretching of at least one hind limb. There was no significant dif-
ference in number of abdominal writhing in 30 minute 
between saline- and vehicle-treated groups.

The essential oil in doses (mg/kg) used 12.5 (13.9%,
P<0.05), 25 (43.1%, P<0.01), 50 (68.7%, P<0.01), 75
(39.8%, P<0.01) induced with ED50 of 61.61 mg kg-1.
Hyoscine (1 mg kg-1) and indomethacin (5 mg kg-1)
induced significant (P<0.01) reductions (74.9% and
76.7% respectively) in pain response in comparison to
control. 

No significant difference was observed in animals
treated by dose of 3.125 and 6.25 mg/kg of essential oil
when compared to control. 

DISCUSSION

The variability in climate and geographic conditions in
Iran provides a rich source of vegetation, comprising
many species of plants. Among these plants, D. Kotschyi
belonging to the family Labiatae has been widely used

for its antispasmodic and analgesic effects in Iran folk
medicine [12]. Previous studies on hydroalcoholic
extract and polyphenolic fraction of D. kotschyi showed
their ability to lower the serum levels of cholesterol and
triglycerides in hyperlipidemic rats [5]. D. kotschyi has
been also shown to modulate immune system of animals
by inhibiting lymphocytes [6]. Contrary to its antispas-
modic use in Iran folk medicine as mentioned above,
there is no pharmacological report about antinociceptive
properties of this herb in bibliography. Our recent study
about essential oil of the Teucrium polium another wild-
growing flowering plant of Iran belonging to the same
family (Labiatae) showed very good antinociceptive
effects in mouse writhing test with ED50 of 29.41 mg kg-

1[7]. Regarding the traditional use of D. kotschyi as anti-
spasmodic, we selected the mouse writhing test, which is
known as a visceral pain model nociception [10, 11].
Several mediators such as kinin, acetylcholine, sub-
stance P, calcitonin-gene-related peptide and prostaglan-
dins take part in visceral pain model nociception [10]
and transmission of nociception from the viscera [11].
No interaction of the present essential oil or its compo-
nents with those mediators has been reported. As shown
in table 1, limonene, verbenone, α-terpineol, perillyl
alcohol and caryophyllene were the major constituents
of the present essential oil. Among major constituents of
the present essential oil, anti-inflammatory effect has
been only reported for limonene and terpineol [13]. The
limonene has been tested in the lipopolysaccharide
(LPS)-induced pleurisy model and assayed for immuno-
regulatory activity by measurement of the inhibition of
nitric oxide and production of the cytokines, gamma-
interferon and IL-4. The pure limonene when adminis-
tered orally was able to inhibit the LPS-induced inflam-
mation including cell migration and inhibiting the
production of nitric oxide, gamma-interferon and IL-4
[14]. The terpineol is a volatile terpenoid alcohol with
low toxicity that is widely used in the perfumery indus-
try. The inhibitory effect of terpineol on the compound
action potential of rat sciatic nerve has been reported
[15]. Thus the antinociceptive effect of the D. kotschyi is
partly due to the presence of limonene and terpineol in
its essential oil but the exact mechanism of action
remains to be elucidated. However, this study confirms
the antivisceral pain properties of D. Kotschyi are com-
parable to those of hyoscine and indomethacin and sug-
gests a good place for it in antispasmodic and
antinociceptive therapies in human.
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