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Abstract

Antioxidants are effective in prevention and treatment of cardiovascular diseases.
Lavandula officinalis possesses antioxidant activity, therefore, in this study; the effects of
Lavandula officinalis extract were investigated on serum lipids levels of rats. Experimental
mature male Wistar rats were treated with 100, 200 or 400 mg/Kg/day of lavender ethanolic
extract or distilled water for 25 days via gastric gavage (n=8 each group). At the end of 25" day,
the serum cholesterol, triglyceride, HDL, LDL and VLDL levels, as well as atherogenic indices
were determined in rats’ serum. The ethanolic extract of lavender decreased serum cholesterol,
triglyceride, LDL and VLDL levels in 100 mg/Kg group (p=0.03, p=0.001, p=0.001, p=0.001,
respectively). Serum HDL level increased in 100 mg/Kg/day group (p=0.01). Lavender extract
decreased LDL/HDL level at doses of 100 and 200 mg/Kg/day (p=0.001, p=0.001, respectively).
The TG/HDL levels decreased in experimental groups with doses of 100 and 200 mg/Kg/day
(p=0.001, p=0.001, respectively). Lavandula officinalis extract exerts hypolipidemic effect in
rats and might be beneficial in hyperlipidemic patients.

Keywords: Lavandula officinalis; Serum lipids; Atherogenic index; Cardiovascular.

Introduction

Cardiovascular diseases are the leading
causes of death in the United States of America.
High levels of plasma cholesterol, especially
the LDL (low density lipoprotein) is known
as important risk factors for coronary heart
disease (CHD). Whereas high levels of HDL
reduces the risk factors of CHD (1). It is now
generally accepted that oxidation of low density
lipoprotein (LDL) plays a significant pathogenic
role in atherosclerosis (2). Atherosclerosis is
a chronic disease of large and medium sized
arteries with hardening and loss of elasticity of
the arterial walls and narrowing of the arterial
lumen. Atherosclerosis is the principal cause
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of cardiovascular and cerebrovascular diseases
leading to angina pectoris, myocardial infarction
and ischemic stroke and is the principal cause
of death in Western countries (5). Fatty acid
composition of dietary influences on blood
lipids and blood lipoproteins are associated with
the development of atherosclerosis and ischemic
heart disease (1). The process of atherogenesis
has been considered by many to consist largely
of the accumulation of lipids within the artery
wall. High plasma concentrations of lipids,
in particular those of low-density lipoprotein
(LDL) cholesterol, are the principal risk factors
for atherosclerosis (6). There are several
groups of drugs for hyperlipidemia, however,
most of them possess high adverse effects (7).
Nowadays, there has been a great increase in the
use of complementary treatments such as herbal
remedies in the treatment of diseases (8).
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Lavandula officinalis (family: Lamiaceae,
Synonyms: Lavandula officinalis Chaix ex Vill),
commonly known in Iran as “stoechas”, is one
of these plants which has been traditionally
used for different diseases (9). Phytochemical
studies revealed that linalool, linalyl acetate and
some other monoterpene and sesquiterpenes,
flavonoids like luteolin, triterpenoids like
ursolic acid and coumarins like umbelliferone
and coumarin were the main components
of the aerial parts and flowers of Lavandula
officinalis which might be effective on serum
lipids levels (10). Following oral administration
of this plant extract at the doses of 500, 1000,
1500, 2000, 3000, and 5000 mg/Kg no toxicity
and no significant changes in the body weight
have been reported in control and treated groups
(11). Treatment with Lavender oil significantly
decreased neurological deficit scores, infarct
size, the levels of Malondialdehyde (MDA),
carbonyl and reactive oxygen species (ROS),
and attenuated neuronal damage, upregulated
superoxide dismutase (SOD), catalase (CAT),
GSH-Px activities and GSH/GSSG ratio. It has
also shown to have neuroprotective activity
against cerebral ischemia/reperfusion injury
which might be attributed to its antioxidant
effects (12). This plant possesses high levels
of polyphenol compounds having antioxidant
properties. Antioxidants are effective in
prevention and treatment of cardiovascular
diseases, particularly, atherosclerosis (13).

Therefore, this study was aimed to determine
the composition of polyphenols, phenols and
antioxidant properties of Lavender extract,
other than evaluating its effect on blood lipids
profile.

Experimental

Plant material and preparation of extracts

The plant was purchased from a local provider
in Shahrekord, and authenticated in Medical
Plants Research Center, Shahrekord University
of Medical Sciences. A voucher specimen was
deposited in Herbarium unit of this university
(No. 421). For preparation of ethanolic extract,
air-dried and powdered flowering branches of the
plant were macerated with ethanol (96%, Ghadir
Industries, Iran) for 48 h. The macerated powder

was then shacked, filtered and evaporated in a
rotary evaporator under reduced pressure until
dryness (15).

Total phenolic compounds determination

The amount of total phenolic compounds in
the Lavandula officinalis extract was determined
colorimetrically with Folin-Ciocalteu reagent.
Mixed with the Folin-Ciocalteu reagent (1:10
diluted with distilled water) and aqueous
Na2CO3 (0.4 mL, 7.5%) was added 0.5 mL of
the extract. The mixture was allowed to stand for
30 min and the total phenols were determined
by spectrophotometer (Unico UV-2100, USA)
at 765 nm. A standard curve was prepared using
12.5, 25, 50, 62.5, 100 and 125 mg/L solutions
of gallic acid in methanol and water (60:40,
v/v). Total phenol values were expressed in
terms of gallic acid equivalent (mg/g), which is
a common reference compound. The experiment
was repeated 3 times (16).

Total flavonoid and flavonol determination

The amount of total flavonoids in the
Lavandula officinalis extract was determined
using the colorimetric method. Mixed with 1.5
mL of methanol (60%), 1 mL of 2% aluminum
chloride, and 6 mL of 5% potassium acetate was
added 1 mL of the Lavender extract or rutin. The
mixture was left at room temperature for 40 min.
The absorbance of the reaction mixture was then
measured at 415 nm. The calibration curve was
prepared using rutin solutions at concentrations
of 25, 50, 100, 250 and 500 ppm in methanol.
The aluminum chloride colorimetric method was
employed for flavonol determination, but the
incubation period was 150 min and the absorbance
of the reaction mixture was determined at 440
nm. The experiments were repeated 3 times. Total
flavonoids and flavonols were expressed in terms
of rutin equivalent (mg/g), which is a common
reference compound (17).

Measurement of the antioxidant activity by
Beta-carotene- linoleate method

Beta-carotene-linoleate method was used
for measuring antioxidant capacity. Two
milligrams of betacarotene was solved in 2.0 mL
of chloroform. 20 mg linoleic acid and 200 mg
tween 40 were added to the emulsion. 40 mL of
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water saturated with oxygen was added to the
above materials. Lavandula officinalis extract
was prepared at a concentration of 2.0 milligrams
per liter in pure ethanol. 4 mL of the prepared
solution was added to 2 mL of the prepared
extract and control (ethanol). Antioxidant
activity of the extract based on Beta-carotene
bleaching rate at a wavelength of 470 nm for
a period of 180 minutes (15 min intervals) was
calculated using the following formula. The
mean of obtained values was considered as the
percent of antioxidant activity of the extract (18).

AA=100x[1-(A,-A)/ (A0, —A0D)]

AA: antioxidant activity

A, : sample absorbance at time zero

A, : control absorbance at different times
during 180 minutes

A0, : sample absorbance at time zero

A0, : control absorbance at different times
during 180 minutes

Animals

All experimental animal procedures were
conducted with the approval of the Ethics
Committee of Shahrekord University of Medical
Science, Iran. Male Wister rats (body weight
200-250 g) were housed under conditions of
controlled temperature (22 + 2 °C) and constant
humidity, with 12 h light/dark cycle (light on
07:00-19:00). Food and water were available
ad libitum. The rats were divided into 4 groups
(8 animals per group). Control group received
gastric gavage of distilled water and three
treatment groups received Lavender ethanolic
extract with doses of 100, 200, 400 mg/Kg/day
for 25 days. On the 25" day of the experiment
the blood lipid profile was determined. Doses
were chosen based on previous studies (11).

Lipid profiles

At the end of 25" day, all animals were
anesthetized with chloral hydrate (400 mg/
Kg ip.) and a venous blood sample was drawn
and centrifuged at 7000 g for 10 min. The
supernatant (serum) was frozen at —20 °C until
assay for HDL, LDL, VLDL, triglyceride, and
cholesterol content (Pars Azmun, Iran according
to manufacturer>s instructions) using auto-
analyzer (Liasys, Roma, Italy) (19).

Statistical analysis

Cholesterol, triglyceride, LDL, HDL, and

Lavandula officinalis and serum lipids level

VLDL were analyzed using one-way ANOVA
test (post hoc LSD). Data were expressed
as means =+ SEM. P < 0.05 was considered
significant.

Results

Analysis of Lavandula officinalis extract

The amount of phenolic compounds was 79.1
mg/g of dry extract equivalent to gallic acid. The
amounts of flavonol and flavonoid compounds
were 45 mg/g and 21.8 mg/g dry extract,
equivalent to Rutin. The antioxidant activity of
Lavender extract was 40% as compared to Beta-
caroten.

Effects of ethanolic extract of Lavandula
officinalis on serum lipids profile

Serum cholesterol level was lower in the
100 and 200 mg/Kg/day experimental groups
when compared with control group (p =0.03,
p = 0.007, respectively). Lavandula officinalis
extract significantly decreased serum triglyceride
level in the doses of 100, 200 and 400 mg/Kg/
day groups when compared with control group
(p=0.001, p=0.001, p=0.01, respectively). Serum
HDL level was similar in the control and 200,
400 mg/Kg extract groups while higher in 100
mg/Kg group (p=0.01). The serum LDL level
was reduced in the 100, 200 and 400 mg/Kg/
day extract groups when compared with control
group (p=0.001, p=0.001, p=0.007, respectively).
Lavandula officinalis extract with doses of 100,
200 and 400 mg/Kg/day significantly decreased
serum VLDL level when compared with control
group (p=0.001, p=0.001, p=0.01, respectively).
Lavender extract decreased LDL/HDL level
at doses of 100 and 200 mg/Kg/day (p=0.001,
p=0.001, respectively). The TG/HDL level
decreased in experimental groups with doses
of 100 and 200 mg/Kg/day (p=0.001, p=0.000,
respectively) (Figures 1 and 2).

Discussion

In our study lavender extract decreased
the serum cholesterol, triglycereide, LDL and
VLDL levels in experimental groups. Also
Lavender extract improved the LDL/HDL ratio.
Lavender extract decreased the LDL/HDL and
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Figure 1.

TG/HDL in experimental groups. Lavender
extract increased serum HDL level in dose of
100 mg/Kg/day. It has been identified that high
plasma LDL levels are major risk factor for
vascular diseases (VD), whereas high levels of
HDL are considered a negative risk factor for
VD (20). The concentration, the size and the
chemical modification of LDL are important for
atherogenesis. For more than two decades, it has
been known that lipid oxidation plays a central
role in atherogenesis. The oxidation hypothesis
of atherogenesis has evolved to focus on specific
proinflammatory oxidized phospholipids that
result from the oxidation of LDL phospholipids
containing arachidonic acid. These oxidized
phospholipids are largely generated by potent
oxidants produced by the lipoxygenase and
myeloperoxidase pathways (21). Flavonoids
are polyphenolic antioxidants naturally present
in vegetables, fruits, and beverages. Flavonoid
intake is inversely associated with mortality
from coronary heart disease and show an
inverse relation with incidence of myocardial
infarction (22). Antioxidants such as vitamin
E can also reduce free-radical formation by
modified LDL (22). Our study indicated that
ethanolic extract of Lavandula officinalis had
high antioxidant property and may reduce free
radical formation by decreasing the serum LDL
levels. Flavonoids, a class of water-soluble
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antioxidants, are useful in reducing the risk
of coronary heart disease. Flavonoids inhibit
oxidation of low-density lipoprotein and reduce
thrombotic tendency (22). Total extracts from
traditional natural plants, rich in phenolic
compounds, have been shown to inhibit the
development of atherosclerosis in animal
models (23).

However, data from several studies suggest
that water-soluble antioxidants, such as
vitamin C, are effective in inhibiting LDL
oxidation via the preservation of endogenous
antioxidants in LDL (24). Lavender extract may
reduce endothelial damage and the severity of
atherosclerosis. Oxidative stress via increased
production of ROS and LDL oxidation induces
inflammatory response (25). Our result
showed that Lavender plant had high levels of
polyphenols such as phenols, flavonoids and
flavonols and high antioxidant capacity that may
inhibit LDL oxidation.

The essential oil of lavender plant had
potent anti-inflammatory activity against
carrageenan in mouse (10). Previous studies
showed that lavender oil (100 mg/Kg/day for 5
days) significantly reduced thrombotic events
without inducing prohemorrhagic complications
at variance with acetylsalicylic acid used as
reference drug in mice (26).

In our study lavender extract decreased
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Figure 2. Serum LDL/HDL and TG/HDL levels. (¥**=P < 0.01) (n=8).

the serum cholesterol, triglycereide, LDL and
VLDL levels in experimental groups. This is
also an effective way to increase the ability to
slow down the lipid peroxidation process and
to enhance antioxidant enzymes activity (12).
Flavonoids, which are mostly hydrophilic and
do not bind LDL molecule, either scavenge free
radicals or act as chelating agents, or protect
Vitamin E, B-carotene and lycopene in the
LDL particle or preserve serum paraoxonase
activity, that itself promotes hydrolysis of lipid
peroxides. Several in-vitro studies strongly
suggest that phenolics protect LDL from
oxidation. Flavonoids, significantly increased
LDL lag time and significantly decreased the
LDL oxidation rate in healthy adults (27).
Evidence linking dietary antioxidants to
atherosclerosis in humans is still circumstantial
and although in some studies the association
of antioxidant intake and low risk for
atherosclerosis is perceptible, in others this
association cannot be established.

In the present study, the higher dose of the
Lavender extract had lower effect. The exact
mechanism is not clear. However, although initial
studies suggested that antioxidant supplements
might promote health, however, large clinical
trials with a limited number of antioxidants
detected that excess supplementation with
certain putative antioxidants may be harmful
(28). Antioxidants in fruits and vegetable,
work as a continuous chain to combat the
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damaging effects of oxidative stress. However,
if an antioxidant is not restored by the following
antioxidant in the chain, it may become a
prooxidant. In this situation, the final effect of
such supplementations would be no effect or a
damaging effect. Furthermore, sometimes high
levels of antioxidants change to prooxidants
and act opposite of antioxidants (29, 30), which
might explain the low effect of higher dose of
Lavender in this study.

It should be noted that in the present study,
the effect of lavender extract on serum lipids
levels in rats with hyperlipidemia was not
measured and could be the next target. Also
further phytochemical and biological tests are
suggested to determine the active chemical
constituent responsible for these activities.
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