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Abstract

Extracts obtained from the leaves lovandula angustifoliaMill. (Lamiaceae) are used in Iranian folk medicine as remedies for the
treatment of various inflammatory diseases. For evaluation of its probable analgesic and anti-inflammatory effects, hydroalcoholic extract,
polyphenolic fraction and essential oil of the leaves of the herb were prepared and their analgesic effects were studied in mice using formalin
and acetic acid-induced writhing tests. Carrageenan test in rats was used for assessment of anti-inflammatory activity of above-mentioned
fractions. Results showed that while the hydroalcoholic extract (400-1600 mg/kg, p.o.) inhibited only the second phase of formalin test, the
polyphenolic fraction (800 and 1600 mg/kg, p.o0.) and essential oil (100 and 200 mg/kg, p.0.) suppressed both phases. In acetic acid-induced
writhing test, polyphenolic fraction (400 and 800 mg/kg, p.o.) and essential oil (100 and 200 mg/kg, p.o.) reduced the number of abdominal
constrictions. Essential oil at a dose of 200 mg/kg also inhibited carrageenan-induced paw edema. Results of the present study confirm the
traditional use ofLavandula angustifolidor the treatment of painful and inflammatory conditions and calls for further investigations to
determine the active chemical constituent(s).
© 2003 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction in their valuable books, “Continens” and “The Canon”,
respectively Ebn-e Sina, 1988; Nafisy, 1989; Razi, 1990;
Lavandula angustifoliaMill. (Lamiaceae), commonly  Zargari, 199)0. In some regions of Iran, the leaves of
known in Iran as “Ostokhoddous”, is a widely distributed this plant are claimed to be especially effective against
aromatic herb @midbaigi, 2000. The plant flowers and  pain and inflammatory diseases including rheumatism and
essential oils are principally used in the toiletry and per- lumbago.
fumery industries Evans, 1989 Lavandula angustifolia The chemical composition and pharmacological evalu-
is well known among people as a powerful aromatic and ation of Lavandula angustifolishave been the subject of
medicinal herb. The plant is used in traditional and folk several studies over the years. Most of these studies were
medicines of different parts of the world for the treat- focused on the extracts, fractions and essential oils of the
ment of several gastrointestinal, nervous and rheumaticaerial parts and flowers of the plant. In pharmacological and
disorders Duke, 1989; Evans, 1989; Leung and Foster, biological tests, extracts, fractions, and essential oilaf
1996. The infusions of the plant have also been used vandula angustifolizare reported to have CNS-depressant,
in Iranian folk and traditional medicine as carminative, anti-convulsive, sedative, spasmolytic, local anaesthetic,
diuretic, anti-epileptic, anti-rheumatic and pain reliever antioxidant, anti-bacterial and mast cell degranulation in-
especially in nervous headache and migraine. Some Ira-hibitory effects Leung and Foster, 1996; Kim and Cho,
nian practitioners such as Rhazes and Avicenna were alsol999; Hohmann et al.,, 1999; Lis-Balchin and Hart,
familiar with this plant and mentioned its medicinal uses 1999; Ghelardini et al., 1999 Phytochemical studies re-
vealed that linalool, linalyl acetate and some other mono-
mpondmg author. Tels98-311-7922630; gnd sesq.uiterp.enes, flavonoic!s Iikg luteolin, 'triterpenoids
fax: +-98-311-6680011. like ursolic acid and coumarins like umbelliferone and
E-mail addressvhajhashemi@hotmail.com (V. Hajhashemi). coumarin were the main components of the aerial parts and

0378-8741/$ — see front matter © 2003 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/S0378-8741(03)00234-4



68 V. Hajhashemi et al./Journal of Ethnopharmacology 89 (2003) 67-71

flowers of the plant@uke, 1989; Leung and Foster, 1996; jector and detector temperature, 289 volume injected,
Omidbaigi, 2000; Renaud et al., 2001 0.1pl of the oil; split ratio, 1:50.

The purpose of the present study was to evaluate the GC/MS analysis was performed on a Hewlett Packard
analgesic and anti-inflammatory activities of the hydroal- 6890 MS selective detector coupled with Hewlett Packard
coholic extract, polyphenolic fraction and essential oil of 6890 gas chromatograph equipped with a cross-linked 5%
the plant leaves in mice and rats using the formalin, acetic PHME siloxane HP-5MS capillary column (30:0.25 mm;
acid-induced writhing and carrageenan tests. In addition, wefilm thickness 0.2.m) and operating under the same con-
describe the identification of the oil constituents by GC and ditions as described above. The MS operating parameters
GC/MS analyses, since some of these compounds have beewere as follows: ionization potential 70 eV, ionization cur-
reported to possess anti-inflammatory and anti-nociceptiverent 2 A, ion source temperature 20D, resolution 1000.
activities. Identification of components in the oil was based on GC

retention indices relative tn-alkanes and computer match-
ing with the Wiley 275 L library as well as by comparison
2. Materials and methods of the fragmentation patterns of mass spectra with those re-
ported in the literatureSandra and Bicchi, 1987; Mclafferty
2.1. Plant material and preparation of essential oil and and Stauffer, 1991; Adams, 1995 he relative percentage
extracts of the oil constituents was calculated from the GC peak ar-
eas.

The leaves of.avandula angustifoliacultivated near Is-
fahan, were collected in June 2000. The plant identity as 2.3. Analgesic activity
Lavandula angustifoliawas confirmed by the Herbarium
Department of Faculty of Pharmacy, Shiraz University of  This was measured in 15h fasted male swiss mice
Medical Sciences, Shiraz, Iran. A voucher specimen was (25-35¢, six in each group) by formalitHgnskaar and
deposited in the herbarium of Faculty of Pharmacy and Hole, 1987 and acetic acid-induced writhingl¢ster et al.,
Pharmaceutical Sciences, Isfahan University of Medical Sci- 1959 methods.
ences, Isfahan, Iran.

The essential oil was isolated by hydrodistillation of the 2.3.1. Formalin test
air-dried powdered leaves of the plant for 3h according The test carried out as described Hynskaar and Hole
to the method recommended European Pharmacopoeia (1987) Mice were injected 2Q.1 of 2.5% formalin (in 0.9%
(2002) saline) into the subplantar space of the right hind paw and

For preparation of hydroalcoholic extract, air-dried and the duration of paw licking was determined 0-5min (first
powdered leaves of the plant (100 g) were macerated with phase) and 20-25 min (second phase) after formalin.

500 ml of EtOH-RO (7:3) for 48 h. The extract was then Hydroalcoholic extract, polyphenolic fraction and essen-
shaked, filtered and evaporated in a rotating evaporator un-tial oil were given orally one hour prior to formalin injection.
der reduced pressure until drynessajjadi et al., 1998 Control animals received vehicle (10 ml/kg of 1% solution
Polyphenolic fraction of the plant (100 g) was extracted in of tween 20). Morphine (10 mg/kg, s.c.) pretreated animals
two steps, firstly with EtOH:RO (9:1) and secondly with  were included in the study for comparison.
EtOH:H,O (1:1). At each step sufficient solvent was added
to make a liquid slurry and the mixture was left for 12 h. The 2.3.2. Acetic acid-induced writhing test
two extracts were then combined and evaporated to about Groups of micef = 6) received orally different doses of
1/3 of the original volume. The resultant aqueous solution hydroalcoholic extract, polyphenolic fraction and essential
then was cleared by extraction in a separating funnel with oil one hour prior to an intraperitoneal injection of 1% acetic
chloroform and then evaporated to dryness under reducedacid in a volume of 10 ml/kg. Control group received ve-
pressure in a rotating evaporatdidrkham, 1982; Sajjadi  hicle (10 mi/kg of 1% solution of tween 20). Indomethacin
et al., 1998. Evaporation and solvent removal of hydroal- (10mg/kg, p.o.) pretreated animals were used as positive
coholic extract and polyphenolic fraction gave semi-solid control.
masses (yield 42.0 and 12.2%, respectively).
2.4. Anti-inflammatory activity

2.2. Analysis of the essential oil

The anti-inflammatory activity was evaluated by the

The oil was analyzed by GC and GC/MS. GC analysis carrageenan-induced paw edema test in the Vdnter
was carried out on a Perkin-Elmer 8500 gas chromatographet al., 1962. Male wistar rats (200-300g) were briefly
with a FID detector and a BP-1 capillary column (3Gm anaesthetized with ether and injected subplantarly into right
0.25 mm; film thickness 0.2@m). The operating conditions  hind paw with 0.1 ml of 1% suspension of carrageenan in
were as follows: carrier gas, helium with a flow rate of isotonic saline. The left hind paw was injected with 0.1 ml
2 ml/min; column temperature, 60—-276 at 4°C/min; in- saline and used as a control. Paw volume was measured
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Table 1

\olatile constituents of the leaf oil dfavandula angustifolia
Compound Percentage RI
Alpha-thujene 0.1 927
Alpha-pinene 3.6 935
Alpha-fenchene 0.5 948
Camphene 0.5 950
Beta-pinene 2.3 977
Delta-3-carene 2.1 1009
1,8-Cineole 65.4 1032
trans-Beta-ocimene 0.1 1049
Gamma-terpinene 0.2 1062
Terpinolene 0.3 1087
Linalool 04 1096
Camphor 9.5 1143
Borneol 115 1162
Lavandulol 0.2 1165
4-Terpineol 0.5 1178
Alpha-terpineol 0.6 1189
Linalyl acetate 0.6 1260
Bornyl acetate 0.2 1287
Beta-caryophyllene 0.1 1421
cis-Beta-farnesene 0.2 1446
Germacrene-D 0.2 1485

3. Results
3.1. Analysis of the essential oil

The plant leaves yielded 1.1% of a pale-yellowish essen-
tial oil with a fresh pleasant odor. Twenty-one components
were characterized, representing 99.1% of the total oil com-
ponents detected, which are listedTiable 1with their per-
centage composition and retention indices.

3.2. Pharmacological study

The results of formalin test have been summarized in
Table 2 The hydroalcoholic extract failed to produce any
significant analgesia in the first phase. However, its effect
on late phase was significanP (< 0.001) so that at doses
of 400, 800 and 1600 mg/kg paw licking time was reduced
by 69, 72 and 93%, respectively. The polyphenolic fraction
and essential oil in a dose-dependent manner inhibited paw
licking of both phases of formalin test.

In acetic acid-induced writhing test, hydroalcoholic
extract could not exert a significant decrease of abdomi-
nal twitches, while the polyphenolic fraction at doses of

prior and 4 h after carrageenan administration using a mer-400 and 800 mg/kg and the essential oil at doses of 100
cury plethysmorgraph (Ugo Basil, Italy).

The extracts and essential oil were diluted in 1% tween (Tab|e 3 However’ these effects were not dose-dependent
20 and administered 1 h prior to carrageenan injection. Thesince a two-fold increase in dose did not alter the re-

control group received equivalent volume of the vehicle. sponseTable 4shows the results of carrageenan test. The
Dexamethazone (1 mg/kg, p.o.) was used as positive control.hydroalcoholic extract and polyphenolic fraction, even

2.5. Statistical analysis

The results are presented as me&aB.E.M. and statis-
tically analyzed by one-way ANOVA followed by Duncan

test.

Table 2

and 200 mg/kg significantly { < 0.05) reduced writhes

in high doses (e.g. 4000 mg/kg) had not a considerable
anti-inflammatory effect. The essential oil at a dose of
200mg/kg produced a 48% inhibition of carrageenan-
induced paw edema. Dexamethazone (1 mg/kg), a refer-
ence drug produced a greater (60%) inhibition of edema
development.

Effect of Lavandula angustifoligextracts and essential oil in the formalin test= 6)

Treatment Dose Paw licking time (s)
(mg/kg) First phase (0-5min) Inhibition (%) Second phase (20-25 min) Inhibition (%)
(mean+ S.E.M.) (mean+ S.E.M.)
Control - 46.7+ 5.6 - 21.8+ 5.6 -
HE 400 40.0+ 3.8 14 6.7+ 2.7 69
800 39.5+ 4.1 15 6.0+ 2.5%* 72
1600 41.0+ 4.9 12 1.5+ 1.0%* 93
PF 400 34.2+ 4.0 27 11.7+ 2.9+ 47
800 18.8+ 4.0+ 60 11.7+ 1.9 47
1600 15.8+ 2.6 66 6.2+ 2.1 70
EO 50 39.2+ 3.8 15 3.5+ 1.5 83
100 14.7+ 1.3+ 69 3.0+ 1.5 86
200 5.7+ 1.1 88 2.0+ 1.1 90
Morphine 10 (s.c.) 5.0t 3.5+ 90 1.0+ 0.1+ 95

HE, hydroalcoholic extract; PF, polyphenolic fraction; EO, essential oil.

** P <0.01.

** P < 0.001 compared with control group.
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Table 3 port about anti-spasmodic and sedative effects of another
Effect of Lavandula angustifoliaextracts and essential oil on acetic Lavandulaspecies@ilani et al., 200Q.

acid-induced writhing in micen(= 6) More than 65% of the essential oil component&afan-

Treatment Dose Number of writhes Percent dula angustifoliawere due to a terpenoid oxide,1,8-cineole.
(mgkg, p.o.) (meant S.EM.) inhibition Other two major constituents of the leaf oil were bor-
Control - 31.3+ 1.9 - neol (11.5%) and camphor (9.5%). Many of the identified
HE 400 29.0+ 1.1 7 compounds in the oil, were present in the aerial parts and
800 28.0+ 1.0 14 flower essential oils okavandula angustifoliaeported be-
1600 26.2+ 33 17 fore (Duke, 1989; Zargari, 1990; Leung and Foster, 1996;
PF 200 29.2+ 1.6 7 Omidbaigi, 2000; Renaud et al., 2001t seems that
400 26.7+ 0.5 15 1,8-cineole has been partly associated with pharmacologi-
800 268+ 0.7 15 cal findings of the present studg&ntos and Rao, 2000
EO 100 232+ 0.7 27 although it is not so clear whether this terpene oxide
200 23.0+ 2.9 27 is the only contributing component of this plant or not.
Indomethacin 10 7.6 1.2 78 1,8-Cineole displayed an inhibitory effect on some types
HE, hydroalcoholic extract; PF, polyphenolic fraction; EO, essential oil. of experimental inflammation in rats. It also inhibited in
* P < 0.05. mice, the acetic acid-induced increase in peritoneal capil-
** P < 0.01 compared with control group. lary permeability and the chemical nociception induced by
intraplantar formalin and intraperitoneal acetic acaiftos
Table 4 and Rao, 2000

Effect of Lavandula angustifoli@xtracts and essential oil on carrageenan-

) Significant anti-inflammatory and analgesic activities of
induced rat paw edema

the essential oil of the plant leaves have been found in

Treatment Dose Percent inhibition these models, suggesting a rational basis for folk and tra-
(mg/kg) of paw edema ditional uses of this herb in Iran for some inflammatory
Control - - ailments. Several mechanisms including corticosteroid-like
HE 1000 2 effects, release of endogenous glucocorticoids, interac-
2000 > tion with prostaglandin biosynthesis, interaction with
4000 5 tachykinin or other inflammatory mediators are involved in
PF 1000 5 anti-inflammatory action of drug8érnes et al., 1990and
421888 12 they should be studied for these fractions in future.
Also further phytochemical and biological tests are sug-
EO 200 48 gested to determine the active chemical constituent(s) re-
Dexamethazone 1 60

sponsible for these activities.

HE, hydroalcoholic extract; PF, polyphenolic fraction; EO, essential oil.

*** P < 0.001 compared with control group.
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