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ABSTRACT

This work aims to investigate the acute toxicitynethanolic extract (MeOHE) from Marrubium deséstives and
evaluate their in vivo anti-inflammatory and anadgeproperties. Quantitative determinations of tqialyphenols
and flavonoids revealed that MeOHE is rich in pblgpols (184 + 0.78 mg GAE/mg of extract) and flaida
(28.48 +0.40 ug QE/mg of extract). In additione tfhosage of condensed tannins showed that MeOHtfainsran
amount of 5.75 +0.42 mg E-Catechin/mg of extratie study of acute toxicity in Wister albino rasa dose of
2000 mg/kg and the dose of 5000 mg/kg shows th@t-Ntedid not produce any toxic signs or deaths its far all
parameters studied. Assessment of anti-inflammasmtyvity in vivo by the paw edema assay induced by
carrageenan showed that oral administration of MdD#&t a dose of 200 mg/kg in rats treated with cge@nan
causes a significant decrease (86.4%) of inflamomatompared with the control group and which gty
greater than the effect of diclofenac (85.52%) tlvas used as a positive control. The analysis oddtive protein
shows the absence of this protein in the plasnratsftreated with MeOHE of the plant. As regards &malgesic
activity of the MeOHE has a very significant redoictin numbers of abdominal writhes (5.14 + 0.28}adose of
400 mg/kg bw, these results are very similar tes¢hobtained in the group treated with paracetarbat (.58) at a
dose of 400 mg / kg bw.

Keywords: Marrubium deserti de Noé ex Coskamiaceae, Polyphenol#\cute toxicity, Anti-inflammatory
activity, Analgesia activity.

INTRODUCTION

Inflammation is a response mode of the organisa pathogen which aims to repair tissue damage. oeethe
inflammation can be harmful because of the aggremsss of the pathogen, its persistence, the skeat o
inflammation, by abnormal regulation of the inflasory process, quantitative or qualitative abnoityaif cells
involved in the inflammation. The use of synthetiti-inflammatory is always accompanied by undédiraside
effects, whereas the use of phytochemicals is Usefil without side effects [1]. Different specidstioe Labiatae
family are used in traditional medicine in sevamlintries.Marrubium deserti{Lamiaceae) known as “Djaada” in
Algeria’s desert is considered a rare specieeMénstudied pharmacological side. However, thetedl speciesyl.
vulgareis studied by a certain number of researcherisdset anti-inflammatory properties.

M. desertiis endemic, occupies the entire central Sahardgdria [2, 3] and also pushes the Sahara in Margdt
and in arid regions in Tunisia. [5] This plant hssveral applications in traditional medicine. Bldfidar [4]
described the use of the leavedvbfdesertiin many traditional recipes in Morocco to cureivas diseases: colitis,
colic, coughing and fever. Edzet al [5] reported thaM. desertileaves are used in traditional medicine in Tunisia
as a remedy for asthma, diabetes and as a diuféiig.species also has antigenotoxic activity,cdiant [6] and
significant antiviral against Coxsackie B virus §Be3) [5].
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M. desertiis rich by flavonoids. Zaabat et al. [6, 7] webdeato isolate four glycosides of apigenin: apigeriOf-
neohesperidoside; apigenin-7-O-glucoside; the fterm: apigenin-7-O-(6 "-B3-coumaroyl)-glucoside and
apigenin-7-O-glucuronide. From the dichlorometharg&act of the aerial parts M. desertj [6] have been isolated
for the first time two new labdane diterpene: tleseftin (G,H3¢0g) and marrulibacetal A (GH3,0;). In addition,
other diterpenes have already identified: cyllehiand 15-epi-cyllenin A [6], marrubiin [8] and malactone [6, 8].
The aim of this study was to investigate the phaotayical activity of M. desertispecies. Thus, the analysis
focused on the search of main chemical drugs aadcetaluation of anti-inflammatory and analgesidvétes in
vivoin rats and acute oral toxicity of the methandfaot ofM. desertileaves.

MATERIALS AND METHODS

Plant material

The leaves oM. desertiwere collected from their natural habitat around/@®ogheul, Bechar. This plant was
identified by Pr. Hocine Laouer, Department of By, Faculty of Science, University Ferhat-AbbatfSAlgeria.
The leaves were dried under shade for 25 daysah iemperature, dried leaves parts were blendex finé
powder and stored in the dark at a dry place.

Animals

Wistaralbino rats for either sex (150-180 g) procuredResearch institute of both sexes were housedpiarately
in plastic cage at temperature of (25) °C and 5@4%b%elative humidity, with a 12 light/dark cyclespectively
before and during the experiment. Animals werevadi the access to standard pellet diet and vaatdibitum.

Chemicals and reagents

Standard phenolic acids “gallic acid”, flavonoidguércetin” and tannins “catechin” were obtainedrfréSigma
Aldrich". The Folin-Ciocalteu reagent and Aluminu@hloride (AICkL) were purchased from "Fluka Chemie".
Carrageenan, Acetic acid puriss glacial, methamal &ormaldehyde (C}D) were purchased from “Sigma-
Aldrich”, diclofenac (Dic) and Paracetamol weredigethe present study also obtained from “Sigmdrigh”.

Preparation of plant extract

Amount of 500 mg of powdered leaves was extractitd petroleum ether three times 3 L for each tiffigen, the
marc was dried and extracted with dichloromethaneettimes 3 L for each time and with methanoldhimes 3 L
for each time and the supernatants were filtereplesatially using cloth filter, cotton wool, and Wihrean filter
paper. The solvents were then evaporated underceddpressure and controlled temperature (8 using a
vacuum rotary evaporator “Buchi Rotavapor”.

Phytochemical screening

The phytochemical screening of MeOH extract wasfopered using standard method [9]. Phytochemical
constituents such as phenolic compounds, stersid¢eapenoidsLieberman-Burchard's téstsaponins Krothing
tes), flavonoids $hinoda te3f alkaloids (Mayer reagent) and tanniReCktes) were qualitatively analyzed.

Polyphenols analysis

The total polyphenols were estimated by the mettestribed by Stanka¥{10]. Ranslation of the Folin-Ciocalteu
reagent (FCR) causes a reduction of its colorimeiroperties, thus, the total polyphenol conterddétermined by
extrapolation on a standard curve obtained froreralsdilution in distilled water gallic acid (12®g/L). In each
test tube was added an aliquot (0.25 mL) of thedamsple (sample or gallic acid), 1.25 mL of FCRu¢ed 1:10)
and 1 mL (75 g/l) NaHC® Blank was concomitantly preparezbntaining 0.25 ml methanol, 1.25 ml 10% Folin-
Ciocalteu’s reagent dissolved in water and 1 mf.6P6 of NaHCGQ. After agitation, various solutions have been
left to the dark place for 30 min at 40° C. Absorta was then measured at 765 nm using spectropbtgom
(UV/Visible). The samples were prepared in triplicdor each analysis and the mean value of absoebaas
obtained. The total phenolic content was expresseohg of gallic acid equivalent per mg of extrant(GAE/mg

of extract).

Determination of total flavonoids concentrations

Amount of 1 ml of each sample and standard (pegpar methanol) was added to 1 ml of the solutibAlCGI; (2%
dissolved in methanol). After 10 minutes, the abaoce was measured Jahax = 430 nanometers against the
reagent blank prepared. The concentrations of flakds have been deduced from the range of theratith curve
established with quercetin (0-35 mg/ml). The resulere expressed as milligrams of quercetin eqaialper mg
of extract (mg QE/mg of extract) [11].
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Determination of tannins concentrations in the plaextracts

Condensed tannins were created by the vanillin otettescribed by Julkumen-Titto [12]. Indeed, vamileacts
with free flavan 3-ols and the terminal units obamthocyanidins giving a red coloration whose istignis
proportional to the rate of flavanols present ia thedium and which has an absorption maximum atrs80n
length wave. Aliquots of 0.1 to 1 ml of the stoditution (0.5 mg/ml) catechin and extracts were addea series of
test tubes, the final volume in each tube was nupd® 1ml by absolute methanol addition. 1.5 mi&f vanillin in
methanol and dissolved in 750 pl of HCI (12M) a¥3Were added and at one-minute intervals to edw ofi the
series and thereafter placed in a water bath s20°a€ for 20 minutes. The results were expresseuiigrams of
catechin equivalents per mg of extract (mg CE/megxtfact).

Acute toxicity

Two doses of the methanol extract were tested onpgr of five homogeneous albino rats of either(460-180 g
body weight) previously fasted for 18 hours. DogE2000 to 5000 mg/kg are administered orally byansegastric
intubation: the first day and the third day of treant (72 hours). The control group received aneags
physiological saline (NaCl 9 %o) orally as vehicteaadose volume of 10 ml/kg bw. The lots were qutinad for 14
days by regularly noting the various disturbandest is to say the change in behavior: commentsskxtion
mobility, sensitivity to noise and pinching, dibteathing, the appearance of feces [13] and death the first day
of treatment. At the end of treatment, animals vearerificed by decapitation using chloroform foestiesia. The
blood of each animal was collected at a time intolee containing anticoagulant (EDTA, heparin), fespectively
metering the haematological and biochemical pararset

Hematologic analysis
Blood samples collected in tubes containing antiotent (EDTA, heparin) were immediately used toed®ine
levels of white blood cells, red blood cells, plate and hematocrit according to standard methbdis [

Biochemical parameters

Blood collected in heparin tubes and centrifuge®@@0 rpm for 10 min. The serum was analyzed faioua
parameters such as Aspartase aminotransferase (A$anine aminotransferase (ALT), Alkaline Phosaisat
(ALP), Cholesterol, Triglyceride, Urea, Blood glsep Creatinine, Biliribin.

Anti-inflammatory Activity

Searching for anti-inflammatory properties was aaridd on the model of plantar edema induced inrgétheby

injection of a 1% suspension (100 pl) of carragadanahe right leg; technical based on those dbedrby Winter
et al. [15]. The tested products were administenedly 1 hour before the injection of carrageenBine rats were
fasted for 18 hours prior to treatment and divided three groups of five rats each. Group A withesceived 0.9%
NaCl (10 ml/kg bw) only, group B was treated with02mg/kg bw of methanol extract, and rats of grQumere

treated with diclofenac (Dic), non-steroidal amtlimmatory drug of reference at a dose of 100 nhkgy bw.

Evaluation of the edema was followed by recordimg diameter of the inflamed paw 0, 1, 2, 3, 4 ammb&rs after
injection of the phlogogen agent. For each treatrgeoup, average diameters obtained in these ssir{i2ly were

compared to that obtained before treatment (DO) famdcalculating the percentage of edema (inflanionat
percentage) from the formula (Dt - DO) / DO * 18Bhile, the percentage inhibition of edema was dated from

the formula:

[(Dt - DO)WiIHESS_ (Dt - DO)[raite(i/ (Dt - DO)WitHESS* 100 (Amezouaet al., 2013)

To determine exactly whether the MeOH extract plaas an anti-inflammatory effect, rats were andizthe
immediately after the last diameter measurememgushloroform and then blood was collected from ¢lye in
tubes containing anticoagulant (EDTA) which wastdfrged at 3000 rpm for 10 min to determine theeleof C-
reactive protein (CRP). The sedimentation rate alss measured using pipettes VS.

Analgesic activity fvrithing Tes)

The analgesic effect of methanolic extract evaliatecording to the number of abdominal writhinguoed by the
intra-peritoneal injection of acetic acid (1%) Iwetmethod described by [16]. Three groups of 5aftsoth sexes
were formed. Lot white witness received distilledter; against the other lots were the methanolicaek of the
plant (400 mg/kg) and the paracetamol (400 mg/K¥)e hour after administration of the extract, timémels

received by i.p. 1% acetic acid at a dose of 1&gnlFive minutes after injection of acetic acidjthing numbers
were counted for each rat during 15 minutes. Tlagasic effect was evaluated according to the fatlg formula:

% inhibition = (1 - E}x 100
70 — Wwh
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W,y : represents the average number of contortioneetontrol group rats and, : is the average number of rats
contortions of the Treaty lot.

Statistical analysis
The values were expressed as mean + SEM. Staltiatiedysis was performed by one way analysis ofavae
(ANOVA) followed by Tukey multiple comparison tesBvalues < 0.05 were considered as significant.

RESULTS AND DISCUSSION

Phytochemical screening

The characterization of chemical constituents efrifethanolic extract revealed the presence of gemagallic and
catechic tannins, alkaloids, sterols, polyterpemadyphenols, reducing compounds, flavonoids ambsasides
(Tablel).

Table 1 Phytochemical constituents of methanolic éact from M. desertileaves

Sample Phytochemical constituents  Results
Flavonoids + ++
Condensed Tannins ++
Terpenoids +++
MeOH extract ~ Steroid ++
Alkaloid ++
Saponin ++

For flavonoids, tannins, terpenoids and steroidsyeak colour; ++: mild colour; +++: strong colour.
For alkaloids, +: negligible amount of precipitate;+: weak precipitate; +++: strong precipitate.
For saponins, +: 1-2 cm froth; ++: 2-3 cm froth; +#: >3 cm froth.

Polyphenols content, total flavonoids and condensednnins value

The results of quantitative analysis of phenolimpounds, total flavonoids and tannins of the meathartract of

M. desertileaves by UV-visible spectroscopy showed thabittained 184 + 0.78 mg GAE/mg of extract, 28.48 +
0.40 mg QE/mg of extract and 5.754 + 0.42 CE/mg@xifact respectively. Phenolic compounds are atnidia
species belonging to the family Labiatae [17]. Teheels of polyphenols and flavonoids determinethia study are
consistent with those reported by previous studéeged out on the same species (Tale

Table 2 Polyphenols content, total flavonoids andooidensed tannins of methanolic extract fronM. desertileaves

Sample Bioactifs Compounds Results
Polyphenols conteft 184 + 0.78*
MeOH extract  Total flavonoid® 28.48 £ 0.40%*

Condensed tannifd ~ 5.75 + 0.42 **
@ Gallic acid equivalent (mg GAE /mg extraé’ﬂQuercetin equivalent (mg QE/mg extraé))mg Catechin E per mg of extract.
*: highly significant value (P < 0.0001), ***: sigficant value (P < 0.05).

Acute oral toxicity

In this study, the oral administration of the metbléc extract at all given doses (2000 mg/kg ang&gKg) did not
produce any visible sign of acute toxicity or imgtdeath in rats tested during the period of olz@n. The results
of hematologic parameters and biochemical profiléhe treated and control groups are presente@diiel3 and 4.

Table 3 Effect of methanolic extract fromM. desertileaves on hematologic parameters of rats in acutexicity (mean + SEM, n=5)

Methanolic extract from M. desertitreated group

Parameters Control group 00D mg/Kg 080mg/Kg
Red Blood (x1067L) 49+0.6 4.68+0.25 4.62+0.81
White blood cells (x16/L) 8.6 +0.5 89+2.07 9.14 +1.16
Platelets (x16/L) 669.8 + 139.7 681.6 +128.3 649 * 49.05
Hemaoglobin (g/dL) 14.3+1.0 13.9 + 0.67 13.7 £ 0.08

Values expressed as mean +STD; each batch comgifsanimals (n=5/lot).
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Table 4 Effect of methanolic extract from M. deseiitleaves on biochemical parameters of rats in acutexicity (mean + SEM, n=5)

Parameters Methanolic extract fromM. desertitreated group
Control group 200 mg/Kg 5000 mg/Kg
Glucose (g/l) 1.18+0.24 1.12+0.02 1.01+0.08
Urea (g/l) 0.39+0.10 0.38 +0.04 0.37 £0.05
Cholesterol (g/l) 0.42 +0.09 0.37 £0.02 0.41+0.11
Triglycerides (g/l) 0.28 £0.07 0.24 £0.03 0.31+0.04
HDL-Cholesterol (g/l) 0.20 £ 0.05 0.16 £0.01 0.18 £ 0.07
LDL-Cholesterol (g/l) 0.23 +£0.05 0.21 £0.07 0.23£0.06
ALT (UL) 8.34 £0.95 5.26 +0.97* 5.46 + 0.64*
AST (UL) 7.34+2.27 5.85+0.70 7.23+£0.73
Bilirubin (mg/l) 0.52 +0.17 0.46 +0.08 0.50 + 0.09

Values expressed as mean + STD; Significance wikey's test following one way ANOVA is evaluatetPas 0.05.
ALT : Alanine aminotransferase and AST : Asparéatgnotransferase.

No statistically significant difference® ¢ 0.05) were recorded in the most biochemical patars analyzed after
14 days except for the ALT P*< 0.05) raised with groups treated with the (2 &rglKg). Moreover, there was no
effect on the levels of indicators of liver and &y functions such as alanine amino-transferaselJAaspartate
amino-transferase (AST) and Bilirubin. This regslémonstrated that. deserti did not induce any damage to the
liver.

These results of acute toxicity are consistent withse reported previously by [18] that dealt figenale rats in an
acute oral study with a single dose of 2000 mg 6kmethanol extract d¥l. vulgare Over a period of 14 days the
animals were observed. No changes could be detectde skin, fur, eyes, mucous membrane (nadat)céentral
nervous system and the autonomic nervous systeend@ta suggest that the toxic dose of the mettmagtract of
M. vulgareis greater than 2000 mg /kg witch consistent withdata.

In toxicology, it is known that pharmacodynamic st@mce, and the L9 is less than 5 mg/kg bw is super toxic.
That having a LIy between 5 and 50 mg / kg bw is an extremely teuiostance. One whose tdbelongs to the
interval 50 to 500 mg/kg bw is considered highlyito One whose LE) is in the range 500 to 5000 mg/kg bw is
moderately toxic. The substance having anddd between 5000 and 15000 mg/kg bw is slightlyidand finally
one whose Lk is greater than 15,000 mg / kg bw is said to be-togic [19]. According to this classification,
MeOH extract oM. desertiadministered orally is slightly toxic or nontoxithe difference in toxicity depending on
the mode of administration, was observed by [19hwapsaicin and manganese. This difference wasohiserved
with the decoction of leaveBilostigma reticulatumand Ziziphus mauritianacrude extract [19]. Transaminases
(AST and ALT) are good indicators of liver functiamd biomarkers to predict the possible toxicitydaigs [20]
Therefore, ALT is more specific to the liver andtisis a better parameter for detecting liver inj{2¢]. Any
elevation pertaining to these enzymes indicater tbet flow into the blood stream due to damage iwerl
parenchymal cells. Furthermore, the enzyme (ALToreélased significantly in animals treated with tloselof 2000
mg/Kg. Our results show that the MeOHE could havepato-protective effect in the animals which adtw to
the work of Elberryet al [22].

Anti-inflammatory Activity
The results of the anti-inflammatory activity oloiail were compared to those of Diclofenac (grougng) those of
the control which received saline (Group 1). Theletion of inflammation for different groups is stw in Table 5.

Table 5 Effect of methanolic extract (200 mg/Kg) and diclagnac (200 mg/Kg) on the plantar edema induced by wageenan in rats

Groups and doses Time (H) and plantar diameter (mm)
(mg/Kg) 1h 2h 3h 4h 5h
Control group 6.4+05 6.87+0.7 6.99+0.6 6.87+04 5.62+0.7
Extract (200mg/Kg) 6.40+1.0 594+04 4.79 + 0.2%* 4.49 + 0.5* 4.440.2%*
Diclofenac (200 mg/Kg) 5.37+ 1.0 5.95+0.5 4.73 £ 0.5%** 4.71 + 0.6** 38 + 0.3*
Values represented as mean *standard deviationgh * P <0.05. ** P <0.01. *** P <0.001 is considred significant compared to the
control.

According to the results of the table it is notbdttthe inflammation caused by carrageenan incseagh time and
reaches a maximum of 6.99 + 0.6 mm for three hdtn@n these results, it appears that the methati@a of the
plant inhibits significantly the inflammatory respe. This inhibition is a function of time, or aual time 1h the
diameter of the paw is measured 6.40 + 1.0 mm tla@dime equal to 2 hours the inhibition was 5.99.4 mm and
showed no significant difference compared to cdnt# time equal to 3 hours the extract representsighly
significant inhibition of 4.79 £ 0.2 mm and whichvery close to the effect of diclofenac 4.73 £ @u®. Then, this
inhibition is continuous over time, one can dedtlta the extract has an anti-inflammatory effeatilsir to the
effect of diclofenac. The administration of DIC (®éng / kg bw) significantly prevented the developimef the
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inflammation at the level of the plantar paw of tla¢s at the fourth and the fifth hour after thenadstration of
carrageenan (4.71 £ 0.6 mm and 0.3 = 4.38 mm) otispty. Fig. 1 shows the percentage inhibitionegfema
induced by carrageenan.

100+

80+

Bl Extract

60- EA Diclofenac

40-

%d'inhibition

20+

0-
N Vv > ™ %)
Hours (H)

Fig.1 Histogram percentage inhibition of paw edemardfie treatment in the test of the
anti-inflammatory activity

Assessment of percentage inhibition shown Matesertimethanolic extract has anti-inflammatory activity the
1st hour the MeOH extract at a dose of 200 mg/kayvsha percent inhibition of 8. 86% lower than tbhtained
with diclofenac at a dose of 200 mg/kg (49.68%).ti third time the effect of the extract (79.35&0)almost
similar to that of diclofenac (80.86%). Therea#ied the fourth and fifth time it appears that tffeat of the extract
is higher slightly than that of the positive comtfdiclofenac) and represents 86.2% inhibition eslu86.40%
respectively. The results of the analysis showptiesence of CRP in serum of treated rats carrageghizh shows
the role of carrageenan in the induction of inflaation, whereas this protein is absent in the sestiother rats
treated by the extract or diclofenac standard.

The administration oM. desertimethanol extract at a dose of 200 mg/kg bw prevsignificantly P <0.05) the
plantar edema in rats from the third hour of treaitn This suggests the significant anti-inflammgateffect of the
extract of the plant, it could be due to the ridmef the methanol extract M. desertiin bioactifs compounds,
mostly polyphenols, flavonoids and phenylpropanditigosilated. Flavonoids have been reported toibéxh
antioxidant [23, 24]anti-inflammatory [25] and hepatoprotective [22}iwties. Furthermore, condensed tannins
have been suggested to possess free radical stagemyd antioxidant, anti-inflammatory and hepatdective
activities. Taking all these reports into considiers it is plausible to suggest that the antianfimatory activity of
MeOH extract ofM. desertiinvolved, partly, synergistic action of alkaloidiavonoids, condensed tannins, and
saponins. However, the work performed by Sahpazcalidagues [26] demonstrated the potent anti+inffeatory
effect of these compounds cause the inhibition yaflceoxygenase 2. Flavonoids are also inhibitorghaf C3
convertase of the alternative pathway and complémetivation by inhibiting the binding between facB and C3.
More, recently Ghedadbet al [27] have identified four groups of these compasiim methanolic extract of the
plantM. vulgare verbascoside, arenarioside, ballotétroside arsifiooside B. The results obtained in this stuay ar
consistent with those found by Kanyonga et al.2Z8]. Also, other studies have shown that many gseof the
family Lamiaceae such &hymus vulgarid.., Rosmarinus officinalislevelop an anti-inflammatory activity vivo

[8].

The cellular and molecular mechanism by which thearrageenan induced inflammatory process is kndtvn.
stimulates the release of histamine and serotanim fmast cells, starting it with a cascade of evéhat produce
other mediators that contribute to the establishma&nthe acute inflammatory response [29]. Indedtk
carrageenan induced during the early phase (1-2fhdhe inflammatory response, the production of-pro
inflammatory factors such as histamine, serotdeikotrienes, PAF and prostanoids. These factarsecaascular
changes leading to plasma exudation. In additiorth@ir inhibition of the production of pro-inflamroay
mediators, secondary metabolites inhibit neutropdifuitment to the pleural cavity through the bition of the
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expression of adhesion molecules on the endothelill wall veins [30]. Flavonoids block the migmati of
leukocytes to the inflammatory site by inhibitingh&sion molecules ICAM-1 and VCAM-1, and this regiain by
TNF-a. Tsuda et al [31] report that the administratibrey@nidin 3-Of-glucoside inhibits inflammation induced by
zymosan. Also, treatment with cyanidin 3pajlucoside, reduced the increase in concentratdO, TNF, IL-
13, and CINC-1 (cytokine-indudec neutrophil chertraatant 1). Moreover, cyanidin 3-®glucoside normalises
levels of several acute phase proteins includihgmacroglobulin, albumin, and transferrin [32].

Flavonoids inhibit leukocyte migration by blockinbeir adhesion to the vascular wall. This effectdise to
inhibition of the synthesis of IL-1 and TNE-the major inducers of the expression of adhesieéecules on the
vascular wall [33]. It has been reported indeed go@rcetin blocks adhesion of leukocytes to traoérelial wall of
the umbilical veins by inhibiting the expressionl6AM-1 [34]. Gallic acid in turn inhibits leukocgtmigration by
inhibiting the molecules VCAM-1 adhesiolGAM-1 andE-selectin in vascular endothelial cells, this intidmn is
due to inhibition of IL-1 , TNFx and NF-kB [35]. In meningitis cytokines such as TNFand IL1 cause
accumulation of leukocytes in the liquid serebrotafe which may cause neurological damage. Takiege data
together, the methanol extract of the leavesVofdesertilikely exerts its anti-pleuritic effect by redugirthe
production of inflammatory mediators involved inetldevelopment stage of the acute inflammatory mespo
induced by the.-carrageenan and by the inhibition of leukocyteument to the pleural cavity by exerting anti-
chemoattractant effects.

Analgesic activity (writhing Test)

This test consists of checking the inhibitory actmf the MeOH extract of plant on pain induced atsrby intra-
peritoneal (ip) injection of a dilute solution o€etic acid (writhing test). Abdominal contractiomxiuced by
injection of acetic acid were used to evaluate ahalgesic effect of the plant. Table 6 shows tlecef of the
paracetamol, and the MeOH extract on the numberritifies induced by the injection of acetic acid {1%

Table 6 Analgesic effect of the methanol extract on the alminal contractions induced in rats by injection ofacetic acid

Groups Dose (mg/Kg) Contractions number Inhibitionpercentage
Witness / 23.4+2.88 -
Extract 400 5.14 + 0.23*** 73.29%
Paracetamol 400 5+ 1.58 *** 79%

Values represented as mean +* standard deviation §h
*: P <0.05, **: P <0.01. **: P <0.001 were conislered significant compared to the control (n = 5).

From these results, the MeOH extract has a vemifgignt reduction in numbers of abdominal writh@s14 +
0.232) at a dose of 400 mg/kg bw, these resultsvarg similar to those obtained in the group trdatéth
paracetamol (5 + 1.58) at a dose of 400 mg/Kg bem@ared with the results of other authors, it appéaat the
percentage of inhibition of abdominal contortionstie group treated by MeOHE plant (73.29%) is &igh the
present study compared to results of [28] who foangkrcent inhibition (35.3%). Moreover, these itssare very
similar to those obtained in the group treated wahacetamol, which present a percentage inhib{fi&f).

The contractions induced by i.p. of acetic acidaareethod used to study peripheral analgesic effieatsubstance.
The pain caused by the injection of acetic aciduis to the release of serotonin, histamine, bradtyksubstance P
and prostaglandins (PGE2PGF-2). These chemical mediators stimulate peripheraiaeptive neurons induce
and increased vascular permeability [1, 18]. Thedgesic activity oM. desertimethanol extract may be due to the
presence of marrubiin and its derivatives [6]. Thhe work of Stulzeret al [8] on the plantM. vulgare
"Antioedematogenic effect of marrubiin obtainednfrddarrubium vulgaré have shown the beneficial action of
marrubiin against these chemical mediators whiadsdo an inhibition of pain.

CONCLUSION

The data obtained show that methanolic extracMofdesertileaves has both anti-inflammatory and analgesic
activities which may be produced by the plant iithily various chemical mediators including prostaglins and
bradykinins. The relatively high Lfgvalue of 5000 mg/kg bw obtained for the plant sbdlat it may be safe in or
non toxic to rat. The result obtained justifies thee of the plant species by traditional medicirectitioners in
Algeria. However, more studies are needed to furtacidate the mechanism of the anti-inflammatand
analgesic actions dflarrubium desertilt is important to note that these results weésaimed in rats. It is therefore
essential to carry out experiments at first in haotanimal model, and then in a second time in msn obtain
confirmation of the potential of this plant.
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