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ABSTRACT

The aim of study is to determine the anti-inflammatory effect of lavender oil using HRBC Membrane stabilising method In-vitro.
Lavender extract was purchased and was analysed. Hypotonicity induced human red blood cell (HRBC) membrane stabilization
method was performed to check the anti-inflammatory activity of lavender extract. Lavender extract was compared with a standard
synthetic drug diclofenac to check the anti-inflammatory activity. Haemolysis and protective activity of both the drugs were checked
and analysed. Results showed significant anti-inflammatory activity but was less compared to the standard drug diclofenac.
Inflammation is the most common symptom for most of the diseases. Inflammation has to be treated prior to the disease treatment
since decreasing pain is first step in a treatment procedure. This is where the Anti-inflammatory drugs act and eventually decrease
the caused inflammation. Diclofenac being a synthetic drug can lead to a lot of side effects. Lavender oil being a natural drug has
very less side effects comparatively and can be used in combination with other drugs in future in giving and efficient anti-

inflammatory drug.
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INTRODUCTION

avandula which is commonly referred to as lavender
is a genus of 39 known species of flowering plants
from the family Lamiaceae.

It is native to the Mediterranean, Europe and Oceania
Islands and were widely planted in United States such as
in Yugoslavia and Hokkaido in Japan. The most widely
cultivated species is Lavandula Angustifolia (or) English
Lavender.”” This plant is used as traditional medicine in
different parts of the world for treatment of several
disorders such a gastrointestinal, nervous and rheumatic
disorders.?

Commercially, the plant is grown for the production of
essential oil of lavender which can be used as:

e Antidepressant- used to alleviate depression.
e Analgesic- acting to relieve pain.

e Antiseptic- preventing the growth of disease-causing
microorganisms

e  Cicatrizant- promoting the healing of a wound or the
formation of a cicatrix

e Expectorant- a medicine which promotes the
secretion of sputum by the air passages, used to treat
coughs.

e Nervine- used to calm the nerves.
e Vulnerary- use in the healing of wounds.

Apart from these medicinal uses, it can also be used as an
ornamental plant and a pleasant fragrant. The major
components of Lavandula Augustifolia Essential oil (LEO)

are (-)-linalool and linayl acetate.”

Inflammation is a localized reaction that produces
redness, warmth, swelling, and pain as a result of
infection, irritation, or injury. Inflammation is the most
common reason for physician consultation in most
developed countries. It is a major symptom in many
medical conditions, and can interfere with a person’s
quality of life and general functioning.

Although a growing number of investigations have been
conducted in these last years, there is a lack of more
substantial data on the effects and mechanisms of action
of lavender essential oil. In this work, Anti-inflammatory
effect of Lavender Essential Oil and the effect was
compared with standard anti-inflammatory synthetic
drugs.

MATERIALS AND METHODS
The required materials were purchased from Cyprus.

The following method was used to analyse the anti-
inflammatory effect®.

Preparation of Blood Samples for Membrane

Stabilization Assay

The human red blood cell (HRBC) membrane stabilization
method has been used as a method to study the in vitro
anti-inflammatory activity.

The blood was collected from healthy human volunteer
who had not taken any NSAIDS for 2 weeks prior to the
experiment and mixed with equal volume of Alsever
solution (2 % dextrose, 0.8 % sodium citrate, 0.5 % citric
acid and 0.42 % NaCl). All the blood samples were stored
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at 4 °C for 24 h before use. It was centrifuged at 2500 rpm
for 5 min and the supernatant was removed. The cell
suspension was washed with sterile saline solution (0.9 %
w/v NaCl) and centrifuged at 2500 rpm for 5 min. This
was repeated three times till the supernatant was clear
and colorless and the packed cell volume was measured.
The cellular component was reconstituted to a 40 %
suspension (v/v) with phosphate buffered saline (10 mm,
pH 7.4) and was used in the assay.

Hypotonicity Induced Human Red Blood Cell (HRBC)
Membrane Stabilization Method®

1.0 mL of test sample of different concentrations (20ug —
200 pg) in 1 ml of 0.2 M phosphate buffer and 0.5 mL of
10% HRBC suspension, 0.5 ml of 0.25 % hyposaline were
incubated at 37°C for 30 min and centrifuged at 3,000
rom for 20 min. and the hemoglobin content of the
supernatant solution was estimated
spectrophotometrically at 560 nm. Diclofenac was used
as standard and a control was prepared by distilled water
instead of hypo saline to produce 100 % hemolysis
without plant extracts. The percentage of HRBC hemolysis
and membrane stabilization or protection was calculated

by using the following Formula:
Optical density of test sample

% of H lysis = x 100
6 of Hemolysis Optical density of control

Optical density of test sample

% Protection =1 — x 100

Optical density of control

RESULTSANDDISCUSSION

The following results were obtained in the performed
experiments:

Haemolytic Activity

Table 1: Showing percentage haemolysis activities of
Sample and Positive control (PC — Diclofenac)

% Haemolysis

Concentration (ug) Sample PC
20 43.29 23.95
60 39.11 20.04
100 37.92 18.71
120 33.86 16.82
160 29.33 13.57
200 24.72 9.89

The Lavender essential oil exhibited membrane
stabilization effect by inhibiting hypotonicity induced lysis
of erythrocyte membrane.

The lysosomal membrane is similar to erythrocyte
membrane and its stabilization implies that the extract
may as well stabilize lysosomal membranes. The
importance of stabilizing the lysosome membrane is in
limiting the inflammatory response by preventing the
release of lysomal constituents of activated neutrophil
such as proteases and bactericidal enzymes which cause
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further tissue inflammation and damage upon extra
cellular release.” Though the exact mechanism of the
membrane stabilization by the extract is not known yet,
hypotonicity induced hemolysis may arise from shrinkage
of the cells due to osmotic loss of intracellular electrolyte
and fluid components. The sample is compared with a
positive control to check the percentage of heamolysis of
the HRBC cells. When started with a minimal
concentration of 20 (ug) the sample showed a haemolysis
of 43.29%, while the positive control’s activity on
haemolysis was 23.95%.

As and when the concentrations were increased the
haemolysis activity of both the sample and the positive
control were decreased. When the concentration was 200
(ng), the sample’s activity on heamolysis was 24.72% and
the positive control’s activity was 9.89%. So lesser the
percentage of haemolytic activity, greater the anti-
inflammatory activity. So in the obtained results, both the
sample and the positive control showed anti-
inflammatory effect, but the positive control being more
efficient.
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Figure 1: Showing percentage haemolysis activities of
Sample and Positive control

PC - Diclofenac
Protective Activity

Table 2: Showing percentage protection activities of
Sample and Positive control on HRBC

PC - Diclofenac

% Protection

Concentration (pug) Sample Control
20 56.71 76.05
60 60.89 79.96
100 62.08 81.29
120 66.14 83.18
160 70.67 86.43
200 75.28 90.11

The sample is compared with a positive control to check
the percentage of protection of the HRBC cells. When
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started with a minimal concentration of 20 (pg) the
sample showed a protection value of 56.71%, while the
positive control’s activity on protection was 76.05%. As
and when the concentrations were increased the
protective ability of both the sample and the positive
control were increased. When the concentration was 200
(ug), the sample’s protective activity was 75.28% and the
positive control’s activity was 90.11%.
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Figure 2: Showing percentage protection activities of
Sample and Positive control on HRBC

PC - Diclofenac
CONCLUSION

Inflammation is the most common symptom for most of
the diseases. Inflammation has to be treated prior to the
disease treatment since decreasing pain is first step in a
treatment procedure. This is where the Anti-
inflammatory drugs act and eventually decrease the
caused inflammation. Inflammation is the body’s attempt
at self-protection to remove harmful stimuli and begin
the healing process.

Inflammation is part of the body’s immune response. The
first stage of inflammation is often called irritation, which
then becomes inflammation - the immediate healing
process.

Several in vitro and in vivo studies have reported the anti-
inflammatory properties of lavender essential oil and its
constituents. Lavender essential oil and constituents have
been shown to interfere with key immunological
pathways, e.g. nuclear factor kappa B (NF-kB) and p38
mitogen-activated protein kinase (MAPK) signalling as
well as cytokine secretion.”

E.g., (+)-a-pinene, (-)-linalool and (+)-limonene were able
to decrease interleukin-2 (IL-2) secretion and to increase
the IL-10/IL-2 ratio in mouse primary splenocytes, which
indicates their property to repress Th1l immune activation
and suggest a potential inclination towards Th2.?

Furthermore, (-)-linalool was able to attenuate the
production of lipopolysaccharide (LPS)-induced tumour
necrosis factor a (TNFa) and IL-6 both in RAW 264.7
macrophages and in mice, and has been discussed as
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potential anti-inflammatory agent for preventing lung
.. 8,9
injury.

In the above results obtained from the performed
experiments, the positive control or standard (Diclofenac)
has more efficient anti-inflammatory effect compared to
lavender oil. But the standard being a synthetic drug, is
associated with many side effects such as Abdominal or
stomach bloating, burning, cramping, or pain, belching
(bloody or black), tarry stools, cloudy urine, constipation,
decrease in urine output or decrease in urine-
concentrating ability, diarrhoea, dizziness, feeling of
indigestion, headache, increased bleeding time, itching
skin or rash, loss of appetite, nausea and vomiting, pain in
the chest below the breastbone, pale skin, severe
stomach pain, swelling, troubled breathing with exertion,
unusual bleeding or bruising, unusual tiredness or
weakness, vomiting of blood or material that looks like
coffee grounds, weight loss.™®

Comparatively Lavender extract being a natural
compound has very less side effects and can be used in
combination with other compounds for better anti-
inflammatory activity in the future.
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