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Inflammations and pain have always been the cause of serious health problems;
to treat these problems, the population in south west of Algeria use medicinal plants
as an alternative way. Within the same framework, the aim of this study is to explore
the potential of aqueous extract of Launaea nudicaulis for their anti-inflammatory and
analgesic activities. The anti-inflammatory and analgesic activities were evaluated using
an acetic acid test-induced abdominal writhing and formalin test-induced paw edema.
To assess the mechanism of anti-inflammatory action, the extract was tested against
different phlogistic agents such as histamine and serotonin in addition to a test about
the effect of the extract on capsacinoid receptors. The result of this work showed the
aqueous extract of L.nudicaulis inhibits 99% (P< 0.0001) of the abdominal writhing and
reduces the volume of the hide paw edema by 70% , (P< 0.0001).The aqueous extract
reduces hide paw edema induced by histamine and serotonin; moreover the extract
was effective on capsacinoid receptors by an inhibition rate that reached 50%. The
physicochemical analysis of the extract showed presence of potent analgesic and anti-
inflammatory compounds as Thymol, trans-Totarol, Eugenol and other compounds.
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Introduction

Launaea nudicaulis is widely present in the south-western

as anti-tumors, antihelmintics, insecticidal and for renal disorders
[2,3]. The genus Launaea possesses phytochemical features, such

region of Algeria especially during the spring season. Launaea
nudicaulis is an herb which belongs to Asteraceaes family. It widely
grows in arid and semiarid region. Itis known as rehgama in in the
southwest of Algeria. It is a perennial herb with a taproot and often
shootbearinglateral roots, up to 40-50 cm high at anthesis. Caudical
leaves, rather variable, narrowly spathulate in outline, sinuate-
dentate to irregularly pinnatifid to mostly runcinate, Flowers with
a bright yellow ligule [1] (Figure 1). Many of the plants belonging to
the Launaea genus are used in traditional medicine for skin disease,

as terpenoids, phenolics, flavones and coumarins [4,5]. Many
of those secondary metabolites were reported to have an anti-
inflammatory and analgesic activities, tritepenoids, flavonoids,
coumarins. Different phytochemical studies showed the benefits of
triterpanoids and flavonoids against tumors, oxidative stress [6,7]
nudicaulin A, nudicaulin B, and nudicaulin C in addition to its ability
to inhibit lipoxygenase [8]. Arthriterhumatoids, ulcer, eczma, and
other inflammation illness, are still treated by physiotherapeutic
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methods including Launaea nudicaulis, which is used to treat those
ailments by the inhabitants of southwest Algeria. Inflammation
is usually associated with pain. The aim of this present study is
to confirm the efficiency of the traditional use of the plant in the
case of inflammatory diseases. The present work explores the anti-
inflammatory and anti-nociceptive activities of Launaea nudicaulis

in rodents’ animal.

Figure 1: Launaea nudicaulis.

Material and Methods

Plant Materials

The aerial parts of the plant were collected from the suburbs
of Bechar in spring.The aerial part was dried and powdered. The
powdered plant (50g) was extracted using 300 ml distilled water
which was refluxed for 2 hours. The aqueous extract of Launaea
arborescens (AqELN) was filtered and dried to obtain a crude dried
extract. The extract was prepared in 3 doses 30, 100, 300 mg/kg
for anti-inflammatory and anti-nociceptive assay, the rest of AQELN
was stored at 4°C. To prepare the aqueous solution, the dryed
extract of aqueous of L.A (AqELN) was diluted in vehicle were made
up of 5% ethanol, 5% tween 20, and 90 % distilled water for anti-
inflammatory and anti-nociceptive studies

Animals

Male of BalB/c mice (20-25g) were procured from Pasteur
Institute (Algiers). All animals were housed in polypropolylene
°C (standard
conditions) and with access to food and water ad libitum.

cages in temperature-controlled room at 25

Reagents and Chemicals

The following drugs and chemicals were used: morphine

hydrochlorid, formaldehyde, acetic acid, ethanol, morphine,
and diclofenac (Frater Razers), serotonin, histamine, capsacine,

capsazepine, ASA, loratadine, and mianserine (from sigma aldrish).

Acetic Acid Test

Acetic acid test was described by Koster et al. [9]. Mice were
grouped into 6 groups each comprising 6 mice, they were treated
by intraperitoneal with AqELN at different doses: 30, 100, 300 mg/
kg, diclofenac (100 mg/kg) or vehicle (10 ml/kg) Each mouse was

injected with 0.8 % of aqueous solution, acetic acid (10 ml/kg), and
intraperitoneal (i.p) 30 minutes after the treatment. The mice were
placed in a separated individual chamber. The abdominal writhing
was counted after 5 min following acetic acid injection. The number
of writhing inducements was recorded for the treated mice and
compared to that of untreated ones.

The inhibition was calculated by the following formula:

((negative mean- treated mean) /negative mean) x 100

Formalin Test

The formalin test was described by first Dubuisson and
Dennis (1977) [10] using the formalin-induced mouse paw edema
test. Thirty minutes after injection of AQELN (30, 100, 300 mg/
kg) or diclofenac (100 mg/kg) or vehicle (10 ml/kg), 20 pl of
formaldehyde solution (2.5 % concentration: v/v in distilled water)
was injected intra-planta of right hind paw. The time spent licking
or biting the injected paw was measured [11]. The duration of
nociceptive behavioral responses to including biting and licking of
the injected paw were observed and reached 30 min. The first 5 min
is the first phase (neurogenic phase) followed by quiescent interval
of 10 min, and the subsequent second phase of activity lasted up to
15 min. Tests were carried out in triplicate samples concentration
providing 50% inhibition. IC50 was obtained by plotting the
inhibition percentage against sample concentration.

Histamine and Serotonin Test

Histamine and serotonin-induced mice paw edema induce vas-
cular permeability. The mice were treated with aqueous extract of
L.nudicaulis (AqLN) using three doses (30, 100, 300 mg /kg) by in-
traperitoneal injection. After 30 minute the mice underwent sub-
plantar injection of histamine or serotonin (10pl/1ml). Loratadine
and mianserine are positive control elements [12]. The edema paw
was assessed every 30 min during 150 min to 180 min.

% inhibition = [Vc — (Vt / Vc)] x100
Where Vc represents the mean edema in the control group and

Vt represents the mean edema in the group treated with vehicle or
extract.

Capsaicine Test

The mice were treated with aqueous extract of L. nudicaulis
(AqLN) using three doses (30, 100, 300 mg /kg) by means of
intraperitoneal injections. After 30 minutes the mice had a
subplantar injection of capsacin (10ul/1ml); capsazepine (0.17
mmol/kg), dicofenac (10 mg/kg) and ASA (100 mg/kg) are positive
control substances injected in an intraperitoneal way [13].

Essential Oil Analysis

A GC analysis was carried out using a SHIMADZU GC-2014
gas chromatograph equipped with a FID and two capillary
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columns; DB-5 (non-polar) and Carbowax 20M (polar) column
(30mx0.32mm; 0.25 pm film thickness). The carrier gas was
N2. Analytical conditions were as follows: injector and detector
temperatures, 220°C and 240°C respectively. Oven temperature
programmed from 50 to 210°C at 3°/min, and finally held to 240°C
at 10°/min. the injected volume was 1ul, using split injection,
with a ratio of 1.0. The oil components were identified from their
GC retention indices, by comparison with those reported in the
literature. The linear retention indices were determined in relation
to a homologous series of n-alkanes (C,-C,,) under the same
operating conditions (programmed temperature) in two capillary
columns (DB-5 and Carbowax 20M).

Statistical Analysis

Statistical analysis was carried out using the one-way ANOVA
and was followed by Turkey and Dunnet’s post-test and Bonferoni

post-test. The results were expressed as mean+ SEM

Results and Discussion

Pain and inflammation are two inseparable indicators of
body discomfort, apart from their pathological signification. The
present study on the evaluation of the anti-inflammatory and
analgesic activity of the aqueous extract of L.N showed a potential
of effectiveness using different tests. The result of acetic acid test
showed a significant inhibition (P<0.0001) that started with low
dose 30 mg /Kg 70% of inhibition of abdominal writhing (EC50 =
171). The percentage of inhibition using diclofenac and morphine
were 78% and 99% respectively (Figure 2). In acetic acid-induced
abdominal writhing which is visceral pain and inflammation, the
process released several pain and inflammatory mediators mainly
prostaglandine and lipoxegenase. The aqueous extract showed a
significant inhibition of abdominal writhing, it is possible that the
flavonoids compound has a negative effect on prostaglandins and /
or lipoxegénase metabolism pathway [14], compared to diclofenac
and morphine as positive control. The Aqueous LN treatment
exhibited maximum inhibition of 66% in Formalin-induced
mouse paw edema in the neurogenic phase at a dose of 100 mg/
kg, whereas diclofenac and morphine produced 78% and 89% of
inhibition respectively (Figure 3).
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Figure 2: Effect of Launaea nudicaulis (AqLN) mouse
abdominal writhing; p< 0.0001 compared to the control.
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Figure 3: Effect of Launaea nudicaulis (AqLN) in formalin
test; first phase, and second phase. p< 0.0001 compared to
the control.

In the second phase of formalin test, the licking paw inhibition is
70% for 100 mg/Kg (EC50 =78.75 mg/kg), and whereas is 69% and
89% for diclofenac and morphine respectively. It was a significant
inhibition (P<0.0001) for both phases (Figure 3). The formalin test
is characterized by two phases, neurogenic and inflammatory phase.
In the first phase the effect of the aqueous extract was significant
starting with the lowest doses. The formalin induced a neurogenic
inflammation in the first 5 minutes. At this moment, the peripheral
axon terminals of sensory nerves released neuropeptides that
produce a vasodilatation, edema, and other manifestations of
inflammation [15]. The extract of Launaea nudicaulis exhibited a
significant effect against the neurogenic inflammation; the aqueous
extract may exert an inhibition of neurogenic peptides release.
However, in the second phase the formalin stimulated the other
inflammation compounds. The treated groups showed an inhibition
of licking of the injected paw that suggest the aqueous extract of
Launaea nudicaulis may decrease the effect of pro-inflammatory
mediators.

Diclofenac is non-steroidal anti-inflammatory drug (NSAIDS),
inhibitor of cyclooxygenase (COX 1 and COX 2), where morphine
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is an opioid, antagonist of u receptor on fiber A. Diclofenac and
morphine reduce the nociceptive behaviour during the first and
second phase. According to Shibata et al. (1998) [16] morphine
inhibits both phases acting centrally and peripherally [16]. The
aqueous extract AqLN elicited significant inhibition (P< 0.001)
of 51% with a dose of 300 mg/kg in capsaicin-induced mouse
paw edema, while diclofenac and capsazepine exhibited 60.04%
and 60.43% of inhibition respectively (Figure 4). The injection of
capsacin hind paw exerts a pain related to the behaviours as biting
and licking. The capsaicin excites vanilloid-sensitive neurons; they
are peptidergic, small diameter (50 um) neurons, giving rise to thin,
unmyelinated C fibers [17,18]. The capsaicin effects are mainly
associated with stimulus of unmyelinated and poorly myelinated AS
primary sensory afferent fibres, termed C-polymodal nociceptors,
which are abundant in nociceptive neurons [15].
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Figure 4: Effect of Launaea nudicaulis (AqLN) capsacinoid
receptors. p< 0.001 compared to the control.

Using the capaszepin is selectively antagonizing responses
mediated by capsaicin. The aqueous extract result showed a
significant effect against irritation and edema induced by capsaicin
injection, specifically at the high dose (300 mg/kg). On the light
of this observation, it may be deduced that the extract inhibits
capsanoid receptors effect (Figure 4). Diclofenac and NSAID
reduced the effect of capsaicin in same percentage of inhibition but
maybe not the same way as capsazipin. Using the aqueous extract of
L. nudicaulis in serotonin and histamine induced mouse edema paw
showed decrease in the volume of the edema as a function of time
(Figures 5 & 6). The effective dose of the extract is dose-dependent
for the serotonin test is 30 mg/kg, and the EC, = 125.1 mg/kg; the
result is not significant (Figure 6). The effective experimental dose
is 300 mg/kg for histamine test EC, = 116.6 mg/kg, the result is
significant (P<0.0001) at 150 min (Figure 5). The serotonin and
histamine are peptide released by the mastocyte in inflammation
process; both can increase inflammation and the nociception
process. In the periphery, the histamine is mainly synthesized
and released by basophils, mast cells and enterochromaffine; it
causes pruritus and increase in vascular permeability, resulting in
erythema and edema; symptoms associated with immediate-type
(type 1) allergies [19].
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Figure 5: Effect of Launaea nudicaulis (AqLN) on serotonin
induced paw edema. P > 0.05 compared to the control.
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Figure 6: Effect of Launaea nudicaulis (AqLN) on histamine
induced paw edema. p< 0.0001 compared to the control.

Loratadine is an anti-histaminergic; it is a peripheral H1
receptors antagonist and does not cross the blood-brain barrier.
This drug is effective in inhibiting vascular permeability, edema
formation, broncho constriction, and pruritus associated with
histamine release. It neither prevents histamine release nor reduces
the amount released [20]. On this view, the aqueous extract of L.N
decreases the effect of histamine vascular permeability and edema
as a function of time. The serotonin tissue content increases rapidly
in inflammation or injury. The main cellular sources of serotonin
in peripheral tissues are platelets and mast cells. After release of
serotonin, its action depends on the receptors present on afferent
nerves in the vicinity [21,22]. In peripheral tissues, serotonin acts as
a proalgesic inflammatory mediator [23] Mianserin is a quadricyclic
compound with complex pharmacological actions. It has weak
noradrenaline reuptake inhibiting effects and is a fairly potent
antagonist at a number of neurotransmitter receptors, including
5-HT2, 5-HT3, noradrenergic al- and a2-adrenoceptors [24]. The
extract of L.N decreased the volume of edema and vasodilatation
of hind paw of mice induced by serotonin at dose-depend, whereas

effective response was at 150 min.

GC-MS of Launaea Nudicaulis’ Essential Oil

The results of CG-MS show a variety of compounds that
constitute the essential oil of Launaea nudicaulis (Table 1), they
were mostly of the terpanoids class as Neo-Phytadieneisomere,
Trans-Ocimenol, f-Bisabolene, Thymol, Cadinol-T, Bornylacetate,

Copyright@ Nasser Belboukhari | Biomed | Sci & Tech Res | BJSTR. MS.ID.003858.

17176


http://dx.doi.org/10.26717/BJSTR.2019.23.003858

Volume 23- Issue 1

DOI: 10.26717/BJSTR.2019.23.003858

a-Terpinene, and were capable of inhibiting the expressions of the
tumor necrosis factor (TNF-alpha), IL-6, IL-1, pro IL-1beta, NO,
iNOS, and NLRP3 in murine macrophage cells [25]. This study was
confirmed by Gholijani et al. [26] where demonstrated the thymol
can modulate inflammatory process.

Tablel: Composition of essential oil of Launaea nudicaulis (RI=
Retention indices; a= comparison of our MS data with literature

data; b= comparison of our RI data with literature data).

Composition RI(DB-5) | RI(CW20M)

1 Methylbutanal 646 -

2 Cis-1,3 Dimethylcyclopentane 688 676
3 Pentanal 720 1131
4 3-Methyl-1-heptanene 753 -

5 2-Methyl-1-heptanene 787 -

6 Hexanal 826 -

7 3-Methyl-1-octene 843 -

8 o-Terpinene 1017 1182
9 Trans-Allo- Ocimene - 1391
10 Bornylacetate - 1565
11 Humulane - 1609
12 Verbinone 1205 1731
13 Geraniol 1255 1797
14 f3-Vetvenene - 1885
15 Geranylisopentanoate - 1895
16 a-Calacorene - 1917
17 B-lonone - 1924
18 Neo-Phytadieneisomere - 1956
19 Trans-Cinnamaldehyde 1266 2096
20 Eugenol 1356 2085
21 Nerylpropionate 1454 1771
22 Trans-Ocimenol 1508 1685
23 B-Bisabolene 1509 1744
24 Chamazulene 1522 1520
25 Cis-Nerolidol 1534 1960
26 - - 1991
27 Thymol ouBisaboloxide 1744 2116
28 Caryophylla4(14),8(15)-dien-583-o0l - 2372
29 Eicosane 2000 2000
30 2-Methyl-1-Eicosane 2090 -

31 Octadecadienoicacid 2095 -

2| enleme | am |

33 Cadinol-T 2135 -

34 Incensole 2150 -

35 Docosane 2200 2200
36 Trans-Totarol 2234 -

37 Dehydroabietol 2382 -

38 Tetracosane 2400 2400
39 Hexacosane 2600 2600

Conclusion

Pharmaco-copia are mostly used in southwest Algeria (Saoura
region), with water as the main solvent for their preparation. Based
on the results obtained from the study it can be concluded that

L.nudicaulis possesses significant anti-inflammatory potential

in vivo and is also effective in inflammation associated with
pain in mice. The present study indicates that aqueous extracts of
L.nudicaulis have significant effects on peripheral and central pain.
The anti-inflammatory mechanism of L. nudicaulis is related
to inhibition of prostagladine synthase or /and cyclogenase (Cox)
and the release of serotonin and histamine may desactivate
capcinoid receptors.
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