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Abstract

Melaleuca quinquenervia is a plant well-known for its medicinal properties. Its leaves are mainly used for the treatment of
respiratory diseases.
The present study aims was to appreciate the anti-inflammatory properties of the essential oil from the leaves of Melaleuca
quinquenervia (Cav.) ST Blake Myrtaceae (Niaouli).
Phytochemical analysis of the essential oil, by CG/MS, revealed the major constituents such as: 1,8-cineole (30.14%), viridiflorol
(29.92%), terpinene-4-ol (10.12%) α-terpineol (6.89%), limonene (4.36%). The study of the anti-inflammatory activity of this
essential oil on wistar rats showed a decrease in the rate of the oedema evolution and displayed significant dose and time
dependent of this oedema inhibition. The essential oil showed also strong analgesic and antipyretic properties. The dose of 1800
mg/kg showed a better activity than that induced by 50 mg/kg of acetylsalicylate of lysine. Altogether, this work demonstrates the
anti-inflammatory property of Melaleuca quinquinervia leaves’ essential oil suggesting its potential role as adjuvant therapeutic
alternatives in dealing with inflammatory-related and respiratory diseases.
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Introduction

Melaleuca quinquenervia is one of those plants that
belongs to the Myrtaceae family. Its leaves are mainly
used for the treatment of respiratory diseases [1]. It
grows in New Caledonia, Australia, Madagascar and
many tropical countries. It can reach 15 to 20 m in
height [2]. In Benin, it is particularly found in southern
Benin next to the village Attogon, in a forest of Niaouli
called "Eco-Tourist Park" (Atlantic department)  and at
“Sèmè-Podji” located in the south of Benin (Ouémé
department). Niaouli essential oil’s is commonly used
in aromatherapy to cure certain ailments because it
has multiple properties as antiviral, antiseptic and
many other. Thus, essential oil of Niaouli obtained
from freshly harvested leaves has many uses in
Herbal Medicine. It is easy to use because for its
various applications, whether for internal use,
massage, friction or atmospheric diffusion. Melaleuca
quinquenervia is well known for its importance as a
medicinal plant and for its essential oil exploited
industrially. The decoction of leaves is used in Africa
as a febrifuge, against cooling, cutaneous affections,
lung diseases, neuralgia, dermatosis, laryngitis,
influenza, rhinitis, sinusitis and pharyngitis [3,4]. It
would therefore be interesting to characterize the
active constituents of this plant with analgesic,
disinfecting, antiseptic, deodorizing, vasodilating,
purifying and anti-inflammatory effects [2].

In the present study, we established firstly the
chemical composition of Melaleuca quinquenervia
leaves’ essential oil, and then evaluate their anti-
oedema, analgesic and antipyretic activities on Wistar
rats with the ultimate goal to fully harnessing the
medicinal properties of this plant. Generally the early
phase of acute inflammation involves cellular influx
associated with the release of mediators such as
histamine and serotonin followed by the production of
bradykinin and prostaglandins [5], which ultimately
lead to inflammation [6]. The inflammation can be
revealed by many symptoms as oedema (swelling or
tumor), painand warmth or fever (temperature) [7].
This essential oil can be used atthe pharmaceutical
products place becoming more expensive for the
indigenous population. Our data indicate that the
Melaleuca quinquenervia essential oil contains
chemical substances with great anti-inflammatory
effects. There for chemical composition and the anti-
oedema, analgesic and antipyretic activities of
Melaleuca quinquenervia leaves’ essential oil on the
rats were investigated.

Experimental Section

1. Material

1.1. Plant material

The plant materials used for this investigation are
fresh leaves from Melaleuca quinquernervia, collected
at Sèmè-Podji located in the south of Benin (Ouémé
department). The leaves were air-dried in the
laboratory sheltered from the sun and then ground
before steam distillation. It was identified and
authenticated by the National Herbarium of Abomey
Calavi University where voucher specimen was
deposited.

1.2. Animal material

The animal material is composed of young rats both
sexes of Wistar strain of average weight 163 ± 14.16
g. They were acclimated to the conditions of the
Human Biology Unit’s Laboratory, Faculty of Health
Sciences, University of Abomey-Calavi, Benin, Institut
des Sciences Biomédicales Appliquées (ISBA).They
were housed in groups of 06 in standard cages steel
tray floor, at 25 – 30 °C temperature, 70 to 80% for
relative humidity and 12 h/12 h for light/dark duration.
They were fed diet consisted of 53% crushed maize,
19% fish meal, 20% wheat bran, 5% groundnut oil,
1.5% vitamin complex (Olivitasol), and 1.5% NaCl.
The chemical analysis of the diet showed that they
contained 16.1% crude protein, 12.9% crude fiber and
2.6% crude fat [ 8]. Their have food and water ad
libitum.

The daily time of animals treatment (extract
administrations) was before 10 am;

2. Methods

2.1. Essential oil extraction and chemical analysis

Leaves collected in wet season in Southern Benin,
West Africa were dried in laboratory at room
temperature (25 - 30 °C). The oil extraction was
obtained from dried leaves by hydrodistillation using
Clevenger apparatus system [9] during 03 hours.
Extracted oils were dried by anhydrous magnesium
sulfate adjunction and stored at 4 °C before use.



Int. J. Curr. Res. Chem. Pharm. Sci. (2019). 6(1): 30-40

© 2019, IJCRCPS. All Rights Reserved 32

The analysis of the oil was carried out by gas
chromatography coupled to a mass spectrum. The
identification of volatile constituents was conducted by
gas-chromatography in a Trace GC Thermo Quest gas
chromatograph, CE Instruments. It is equipped with a
flame ionization detector, a split/splitless injector and a
DB-5 apolar column (30 mm 0.25 mm x 0.25 μm). The
temperature of the furnace is programmed from 50 to
300°C at a rate of 5 °C/min. The flow rate of the
hydrogen carrier gas is 35 mL/min that of the
combustible gas is 350 mL/min. The amount of oil
injected is from 1 μL to 5% in pentane. Injector’s
temperature was 240°C, column was at 60°C and
3°C.min-1 to 240°C during 7 min. Carrier gas (N2) was
at the flow of 1.0 mL.min-1. The GC–MS analysis was
carried out using a Hewlett Packard 5970 GC fitted
with a DB-1 column (25 m 9 0.23 mm i.d.) with
ionization energy of 70 Ev and Helium used as carrier
gas at a flow rate of 0.9 ml/min.

The components are identified on the basis of their
Kovatsretention indices which calculation method use
the mixture of C8–C26 alkan chain molecules, and
mass spectral fragmentation,

2.2. Anti-inflammatory properties

The experimental protocols have been approved by
Benin Institute of Applied Biomedical Science Ethical
Committee.

2.2.1. Induction of oedema and determination of its
volume

The study of the anti-inflammatory activity is carried
out by means of the indomethacin-based extract
method according to the model of induction of oedema
by injection of 0.1 mL of 1% (v/v) of formaldehyde
solution in the right foot paw of the Wistar rats [7,11-
14]. Measurements of foot volume are performed at 0,
30, 60, 120, 180 and 240 min after oedemainduction.
The volume of the foot was determined by the
immersion method which caused an increase in the
water level [7,11-15]. Thirty minutes before the
injection of the formaldehyde solution, the Wistar rats
to be treated are received orally 1200 mg/kg and 1800
mg/kg of Melaleuca quinquenervia essential leaves’ oil
and 100 mg/kg of indomethacin used as a reference
drug.

2.2.2. Analgesic/analgesic activity

Antalgic/analgesic activity is sought in rats by tail flick
and Koster tests.

2.2.2.1. Method of immersion of the tail (tail flick test)

One hour after oral administration of the essential oil
at 1200 mg/kg and 1800 mg/kg, the tail of each animal

is placed in hot water maintained at 50 °C. The time
which taked the animal to remove its tail is measured
and will be considered as reaction time [11-14]. The
same experiment is performed with control (untreated)
and reference rats. Lysine acetylsalicylate (Aspegic) at
50 mg/kg wistar rat weight is used as a reference
product.

2.2.2.2. Acetic acid method (Koster test)

Forty five minutes after oral administration of
Melaleuca quinquenervia essential oil at 1200 mg/kg
and 1800 mg/kg, 0.5% (v/v) acetic acid is injected
intraperitoneally at 2 mL/kg to the animals. The
number of abdominal cramps is evaluated 10 min after
the injection of acetic acid for 10 min. Aspegic is used
as a reference product at 50 mg/kg[14,16].

2.2.3. Antipyretic activity (yeast test)

Hyperthermia is induced by intraperitoneal abdomen
injection of 2 mL/kg of an aqueous solution of brewer’s
yeast at 20% (g/v) to rats. The control rectal
temperatures are measured 24 hours after the
injection of the brewer's yeast[7,14]. The reference
group received 50 mg/kg of lysine acetylsalicylate
(Apegic), in a constant volume of 2 mL/kg. The two
treated groups received respectively 1200 mg/kg and
1800 mg/kg of Melaleuca quinquenervia leaves
essential oil. Rectal temperatures are taken again
every hour for 5 h after the administration of the
substances.

In the all experimental section the treated rats
received only 2 mL/kg of virgin corn’s oil.

3- Statistical Analysis

The results are expressed as Mean values ± Standard
Error of Mean (SEM). The statistical treatments are
achieved with the software STATISTICA 5.5 version,
and the software Microsoft Excel 2013 of Windows
2013. The middle value comparisons have been done
by means of the parametric tests: T test for
independent samples. The results are considered
statistically at probability level of P < 0.05

Results

1. Results

1.1. Essential oil chemical constituents

Melaleuca quinquenervia leaves’ essential oil yield 1.5
%. The essential oil’s specifications are: density :
0,889 ; refraction rating: 1,479 and rotatory power:
+7°.
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Chemical compositions of Melaleuca quinquenervia
leaves’ essential oils is given in table 1 in the order of
the constituents’ retention times. The result showed
the major constituents such as: 1,8-cineole (30.14%),

viridiflorol (29.92%), terpinene-4-ol (10.12%) α-
terpineol (6.89%), limonene (4.36%) are in the
essential oil of Melaleuca quinquinervia leaves. Their
formulas are above.

Table 1: Chemical composition of the essential oils from Melaleuca quinquinervia leaves

N° Temps de
Rétention (min)

Indice de
Kovats

Constituants Pourcentage
(%)

1 9.854 928 α-thujene 0.17
2 10.130 935 α-pinene                                    0.81
3 11.138 964 Benzaldehyde* 0.18
4 11.688 979 β–pinene 0.55
5 12.083 990 Myrcene 0.91
6 13.034 1019 α-terpinene 0.49
7 13.302 1027 Limonene 4.36
8 13.471 1032 1,8-cineole* 30.14
9 13.601 1036 (Z)-β-ocimene 0.23

10 14.014 1048 (E)- β-ocimene 0.11
11 14.415 1060 Gamma terpinolene 0.77
12 15.292 1087 Terpinolene 0.51
13 15.751 1101 Linalol* 0.27
14 17.293 1152 Isopulegol* 0.19
15 17.995 1173 Borneol* 0.17
16 18.266 1184 Terpinen-4-ol* 10.12
17 18.717 1199 α-terpineol* 6.89
18 19.538 1228 Citronelol* 0.21
19 22.850 1349 Acétate d’alpha terpenyle* 0.93
20 24.476 1419 α-gurjuneme 0.70
21 24.819 14,25 β-caryophyllene 0.84
22 25.300 1445 Aromadendrene VI 0.73
23 25.698 1461 α-humulene 0.30
24 25.804 1465 Allo aromadendrene 0.48
25 56.098 1477 Gamma murolene 0.48
26 26.546 1495 Viridiflorene 1.28
27 26.682 1501 α-murolene 0.30
28 27.068 1517 Gamma cardinene 0.59
29 27.164 1522 Delta cardinene 0.82
30 28.129 1563 (E)-nerolidol* 0.64
31 28.446 1576 Ledol* 1.48
32 28.718 1588 Oxyde carophyllene* 0.43
33 29.029 1601 Viridiflorol* 29.92
34 29.241 1611 Epi globulol* 0.88
35 30.032 1647 Epi alpha cardinol* 0.15
36 30.351 1661 α-carinol* 0.16

Total identified
Non- identified

* OxygenedCompnents
Non OxygenedCompnents

98.19
1.81

82.76
15.43
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Limonene 1,8-cineoleTerpinen-4-ol       α-terpineol Viridiflorol

1.2. Anti-inflammatory activity

The results obtained for the anti-inflammatory activity
are as followed.

1.2.1. Anti oedema activity

1.2.1.1.Volume of oedema induced

The essential oil of Melaleuca quinquenervia leaves is
given orally 30 min before the injection of

formaldehyde solution. The results from the evolution
of the oedema are as follows:

The analysis of Figure 1 shows that after induction of
oedema with 0.1 ml of formaldehyde solution, the
edema’s rate change of the control group increased
with time. Indeed, in the control rats treated with virgin
corn’s oil, the evolution rate of the oedema went from
0.00 ± 0.00% at the time Toto 51.99 ± 0.18%, 67.22 ±
0.18%, 69.89 ± 0.21%, 70.84 ± 0.25% and 66.21 ±
0.24% respectively for the times 30, 60, 120, 180 and
240 min after formaldehyde solution  injection.

Figure 1: Curves of rats’ right legs eodema’s evolution, induced after the treatments during the anti-oedema activity’s
test of the essential oil. N = 6 per group, values are mean ± standard mean errors, p < 0.05 compared to the control
group (ANOVA followed by the Student's test),
Indo = indomethacin, EO = Essential Oil.
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The high percentage increase in the control group is
evaluated at 70.84 ± 0.25% relative to the initial
volume of the foot, three hours (180 min) after
injection of the formaldehyde solution. So, in the rats
treated with indomethacin and the essential oil of
Melaleuca quinquenervia, there were a decrease in
the rate of evolution of the oedema compared to the
control group (respectively p = 0.02 for indomethacin,
p = 0.006 for 1200 mg/kg and p = 0.002 for 1800
mg/kg). The decrease is most remarkable in rats
treated with Melaleuca quinquenervia leaves’ essential

oil for sixty minutes (60 min) after induction of
oedema.

1.2.1.2. Inibition of oedema’s induced volume

From the observation of figure 2 it appears that the
doses of 1200 mg/kg and 1800 mg/kg of the essential
oil of Melaleuca quinquenervia caused a significant
inhibition of the oedema (respectively p = 0.004 and p
= 0.001). The inhibition rates which increased after 30
minutes reached 93.89 ± 0.14% and 99.44 ± 0.12%,
four hours after induction of oedema.

Figure 2 :Oedema’s rates inhibition curves of rats’ right paws after the treatments during the test of the anti-
oedematous activity of the essential oil. N = 6 per group, values are mean ± standard mean errors, p < 0.05
compared to the control group (ANOVA followed by the Student's test). Indo = indomethacin, EO = Essential Oil.

The growth rate of inhibition of the 1200 mg/kg dose is
lower than that of 1800 mg/kg. The degree of inhibition
is then dose and time dependent. Before the first thirty
minutes the two doses of the essential oil have
inhibition rates comparable to that of indomethacin.
But beyond thirty minutes, the different doses of the
essential oil of Melaleuca quinquenervia are more
effective than the reference product, ie 93.89 ±
0.14%,99.44 ± 0.12% and 76.67 ± 0.16% respectively
for 1200 mg/kg, 1800 mg/kg and indomethacin.

1.2.2. Analgesic/analgesic activity

1.2.2.1. Tail flick method

Figure 3 observation revealed that in the control rats
group, the duration time of the tail in water at 50 °C is
5.17 ± 1.16 second. When animals are protected, the
length of stay is longer. Melaleuca quinquenervia
leaves’ essential oil at 1800 mg/kg gives a longer stay
compared to 1200 mg/kg and Aspegic at 50 mg/kg.
Those are respective durations of 39.83 ± 2.50, 19.33
± 1.00 and 10.8 ± 1.00 sec. The stay time of the tail of
rats in water at 50 °C is therefore dose dependent.
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Figure 3 : Histograms of the staying times of the rats' tails in water at 50 °C after the treatments during the analgesic
/ analgesic activity test. N = 6 per group, values are mean ± standard mean errors, p < 0.05 compared to the control
group (ANOVA followed by the Student's test).

1.2.2.2. Acetic acid method (Koster test)

From the observation of the histograms of Figure 4, it
appears that the essential oil of Melaleuca
quinquenervia dosed at 1800 mg/kg high significantly

(p = 0.00005) reduces the number of abdominal
cramps induced by acetic acid. This number is 23.33 ±
3.26, 26.00 ± 1,300, 33.67 ± 3.33 respectively for 1800
mg/kg and 1200 mg/kg of the essential oil and 50
mg/kg of Aspegic against 53.33 ± 6.00 for the controls.

Figure 4 : Histograms of the abdominal’s cramps number 10 min after the injection of acetic acid and after treatments
during the analgesic/analgesic activity test. N = 6 per group, values are mean ± standard mean errors, p < 0.05
compared to the control group (ANOVA followed by the Student's test)
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1.2.3. Effects of Melaleuca quinquenervia leaves’
essential oil on hyperthermia

The initial temperature (before induction) is 35.49 ±
0.27 °C. After the injection of the brewer's yeast,
it’swentto 37.51 ± 0.26 °C (hyperthermia)24 hours
later (Figure 5).

Oral administration of the essential oil of Melaleuca
quinquenervia twenty four hours after the injection of
the brewer's yeast reduces the increase of the
temperature compared to Aspegic. From the
observation of Figure 5, it appears that, from the
hyperthermia establishing to respectively one, two and
five hours, Melaleuca quinquinervia leaves’ essential

oil decreased the rats’ anal temperature. It was from
37.45 ± 0.23 °C (hyperthermia) to 35.58 ± 0.19 °C,
35.23 ± 0.32 °C and 33.50 ± 0.32 °C for 1800 mg/kg
and from 37.62 ± 0.26 °C (hyperthermia) to 36.00 ±
0.63 °C, 35.53 ± 0.23 °C and 34.22 ± 0.28 °C for 1200
mg/kg. Whereas for Aspegic 50 mg/kg it was from
37.25 ± 0.25 °C (hyperthermia) to 36.52 ± 0.35 °C,
36.42 ± 0.3 °C and 34.98 ± 0, 22 °C. Therefore 1200
mg/kg (p = 0.019) and 1800 mg/kg (p = 0.007) doses
of Melaleuca quinquinervia leaves’ essential oil
lowered significantly rats’ rectal temperature against
Aspegic 50 mg/kg (p = 0.04). Melaleuca quinquinervia
leaves’ essential oil at 1200 mg/kg and 1800 mg/kg
are more effective than Aspegic 50 mg/kg.

Figure 5: Curves of the evolution of rats’ rectal temperatures after induction of hyperthermia followed by treatments.
N = 6 per group, values are mean ± standard mean errors, p < 0.05 compared to the control group (ANOVA followed
by the Student's test)

2. Discussion

The result of GC and GC-MS analysis of the essential
oil indicated the presence of 05 major constituents
representing 81.43% of the total identified components
of the essential oil: 1,8-cineole (30.14%), viridiflorol
(29.92%), terpinene-4-ol (10.12%),α-terpineol (6.89%),
limonene (4.36%). Those chemical compounds have
medicinal importance in the essential oil of Melaleuca
quinquinervia leaves. This justifies the fact that, on an

industrial scale and in the manufacture of medications,
those leaves constitute a source of essential oil rich in
1,8-cineol and viridiflorol[4]. The percentages of major
constituents of Melaleuca quinquenervia leaves’
essential oil are differented of those of author[17] and
the same with those in previous work and there for
belong to type II Niaouli essential oil’s chemotype[4]. It
has been reported that α-pinene, linalool, β-
caryophyllene, and β-caryophyllene oxide have
anticholinesterase activity
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[18,19]. It has been indicated that the presence of
these compounds gives the essential oil its activities
[20]. Indeed, these compounds have multiple
biological properties. They are anti-infectious and
antiseptic; anti-inflammatory and antihistamines [2].
Histamine is a neurotransmitter that promotes
vasodilation, pain and increased vascular permeability
in inflammatory reactions [21]. It contributes to the
passage of liquid and plasma proteins to the
extracellular medium, responsible for oedema [22].
Oxygen compounds and terpenoids in the essential oil
have the ability to inhibit the action of histamine
produced by mast cells. The high percentage
(82.76%) of oxygenated compounds has been benefic
for our Niaouli’s essential oil in its inflammatory
reactions.

The injection of formaldehyde solution in the right foot
paw of the Wistar rats has caused local inflammation
caused by tissue injury that results from the action of
the prostaglandins and histamine produced. These
mediators increase the permeability of the capillaries
of the region. As a result, the exudate escapes from
the bloodstream to the interstitial space. This exudate
is the cause of localized oedema, which, in turn,
compresses the nerve endings and thus determines a
sensation of pain [22-24].

The protection of rats with the essential oil of
Melaleuca quinquenervia decreases the oedema
significantly by initially blocking the synthesis of
histamine and 5-hydroxytryptamine which promote
vasodilation, plasma transudation and oedema;
secondly, it inhibits the synthesis of kinins that
increase vascular permeability and finally inhibits the
synthesis of prostaglandin associated with leukocyte
migration in the inflamed area [25]. Our results are
close to those of [26] who observed a significant
decrease in the leucocyte and prostaglandin levels
produced after administration of the essential oil of the
different parts of Tetraclinis articulata in guinea pigs.
These results corroborated those of [7] and [27] who
observed an inhibition of pro-inflammatory substances
(bradykinin, prostaglandins, thromboxane A2
leukotrienes etc.) after respective administration of
aqueous extract of Stercula setigera and essential oil
of Eucalyptus camaldulensis in wistar rats and ethyl
acetate fractions of Bidens pilosa (asteraceae) leaves
in white mice. The presence, in the essential oil of
Melaleuca quinquenervia of active compounds such
as: the majority 1,8-cineole,viridiflorol, terpinene-4-ol,
α-terpineol, and minority α-pinene, β-pinene and
limonene, known to have anti-inflammatory properties,
could be responsible for its inhibitory effects. In this
work, the 1800 mg/kg dose was more effective and
significantly inhibited formaldehyde solution induced
oedema compared to the negative control treated with
virgin corn oil and the various positive controls treated

with indomethacin (reference drug). This suggests that
our essential oil at the dose of 1800 mg/kg has more
effective anti-inflammatory properties compared to the
reference molecules used but the effect decreases
over time, which can be explained by the resorption of
certain components of this oil or elimination by urine or
stool [7,14,20] because, during the experiment, the
rats urinated enough.

In order to highlight the action of our essential oil on
the pain caused by the compression of nerve endings
by oedema[22-24], we realized in a first time the tail
flick’s test and in a second time that of Koster’s.

The reduction in the number of abdominal cramps of
the first test could be explained by a probable blocking
of the excitation of the nociceptive afferent nerve
endings. In fact, the intraperitoneal administration of
acetic acid in rats resulted in severe abdominal
contractions. These contractions are due to the
production and release of algogenic mediators via
cyclooxygenases (COX) and the biosynthesis of
prostaglandins [28], especially PGE2 produced by
COX-1 [29]. These released mediators sensitize
cholinergic and histamine peritoneal nociceptors. The
administration of Aspegic (50 mg/kg) as a preventive
treatment to rats inhibited significantly the algogenic
action of acetic acid. This analgesic activity of Aspegic
results from the suppression of the formation of
mediators of pain in the peripheral tissues, because
this analgesic inhibits the activity of COX-1 and COX-2
[30]. The results obtained show that Melaleuca
quinquenervia essential oil has a significant analgesic
effect by reducing the number of abdominal
contractions at all doses. This suggests that the
Melaleuca quinquenervia essential oil has compounds
that act in the same way as Aspegic, and therefore
inhibits COX-1 and COX-2, preventing the synthesis of
prostaglandins. Since all analgesics have the property
of inhibiting abdominal contractions induced by acetic
acid, this test is useful for performing a first sorting of
substances with analgesic action [31], but does not
allow to give precisely the mode of action of the
substance tested.

The central analgesic activity of the essential oil of
Melaleuca quinquenervia was evaluated by testing its
effect on pain induced by a thermal stimulus (water
bath) in Wistar rats. For this test, only central
analgesics increase the reaction time of the animal [7].
Results from this study indicate that Aspegic (50
mg/kg) significantly inhibited pain in the water bath
test. Aspegic acts at the central level and its analgesic
power is due to an agonist activity of the central
receptors, associated with a neuronal reuptake
inhibitory activity of serotonin and norepinephrine. This
activity is enhanced by downstream inhibitory control
at the spinal level [32]. The essential oil of Melaleuca
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quinquenervia significantly inhibited the pain in a dose-
dependent manner induced by water maintained at
50 °C. These results suggest that our essential oil
would act via the same mechanisms as Aspegic, and
would therefore be an inhibitor of the central
processes of pain. In all these tests, the 1800 mg/kg
dose was more effective and significantly inhibited the
different pain models compared to the negative control
treated with virgin corn oil and the different positive
controls treated with the reference product. This
suggests that our Niaouli’s essential oil at the dose of
1800 mg/kg has more effective analgesic properties
compared to the reference molecules used. On the
basis of these results, it appears that the essential oil
of Melaleuca quinquenervia possesses central and
peripheral analgesic properties. Similar results were
obtained by [32] with the ethyl acetate fraction of the
leaves of Bidenspilosa and [14] with the essential oils
of Cimbopogon citratus and of Eucalyptus citrodora.

As any synthesis of prostaglandin in the inflammatory
reaction is conditional on a rise in temperature (fever)
[33], we tested the antipyretic effect of the essential oil
of Melaleuca quinquenervia. The results of this test
showed that our essential oil is anantipyretic powerful.
It has decreased significantly the temperature
compared to Aspegic. Indeed, it reversibly blocks COX
which prevents the production of prostaglandins
responsible for fever (central antipyretic effect), and
blocks the sensitization of peripheral nociceptors
(peripheral analgesic effect) [33] such as salicylate
and non-steroid anti-inflammatory drugs [34,35]. In our
essential oil these anti-inflammatory effects are
suggested to be carried out by the oxygenated
compounds. In this test the dose of 1800 mg/kg was
more effective and significantly lowered the
temperature compared to the 1200 mg/kg dose and
Aspegic. These results are close to those found by [7-
14].The identification in the essential oil of Melaleuca
quinquenervia bioactive compounds such as:
Melaleuca quinquenervia of active compounds such
as: the majority 1,8-cineole, viridiflorol, terpinene-4-ol,
α-terpineol, and minority α-pinene, β-pinene and
limonene, known to have anti-inflammatory properties,
could be responsible for the effects analgesic and
antipyretic observed. This would justify its empirical
use as a pain reliever.

It should be noted that during Physical Education and
Sports (PES) practice, the athlete is often confronted
with pain-inducing trauma. This pain is accompanied
by the inflammatory reaction[36]. PES was responsible
for 25 % of cases of trauma for girls and 20 % for boys
in the world. Instead of using high-cost
pharmaceuticals to relieve the pain that accompanies
the inflammatory response, taking Melaleuca
quinquenervia essential oil may be advisable. This
would relieve these practitioners because the cost is
less expensive.

Conclusion

The essential oil Melaleuca quinquenervia contains
mostly compounds such as: majority 1,8-cineole,
viridiflorol, terpinene-4-ol, α-terpineol, and limonene
and minority α and β-pinene. This justifies the fact
that, the leaves constitute a source of essential oil rich
in 1,8-cineol and viridiflorol and in the manufacture of
medications. The oral administration of Melaleuca
quinquenervia leaves’ essential oil to wistar rats has
been shown to have anti-edematous, analgesic and
antipyretic effects. These effects are however time and
dose dependent. The latter is therefore the most
effective dose against oedema, analgesic/analgesic
and antipyretic activities show that the essential oil of
Melaleuca quinquenervia at a dose of 1800 mg/kg has
a positive effect on pain and fever. This allows us to
say that this essential oil alleviates the pain and
hyperthermia that accompany inflammation. These
results confirm and validate the traditional therapeutic
indication of the leaves of Melaleuca quinquenervia.
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