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Abstract 
 
Description of the subject: Ajuga iva (A.iva) is a medicinal plant used to treat various diseases. It is interesting 
to investigate its therapeutic virtues for its valorization and encourage its use to replace synthetic drugs. 
Objective: Investigate the antimicrobial and analgesic effect of A.iva extract, a medicinal plant from north 
Algeria.   
Methods: The powdered aerial parts of A.iva were extracted by decoction in water and then lyophilized. The 
extract was tested against seven microbial strains including bacteria and fungi, using the diffusion agar method. 
Two doses of A.iva extract (500, 1000 mg/kg.b.w) were tested to evaluate the analgesic effect in mice, using the 
writhing test. Indomethacin and sterile distilled water were used respectively, as positive and negative controls. 
Results: The results of antimicrobial activity of the aqueous extract of A.iva, revealed a very weak activity 
against all the microbial strains. The inhibition zone did not exceed 8,88±1,23 mm. Oral administration of A.iva 
extract one hour before acetic acid injection, had significantly reduce the number of writhes at the dose of 1000 
mg/kg.b.w (62,75 %, p< 0,05). 
Conclusion: The results of the present study showed a very weak antimicrobial activity of the aqueous extract of 
A.iva. They also revealed that A.iva contains potential analgesic components with significant effects, that reduce 
peripheral pain.  
Keywords: Ajuga iva; Lamiaceae; medicinal plants; antimicrobial activity; Analgesic activity; writhing test.   
 

ACTIVITE ANTIMICROBIENNE ET ANALGESIQUE DE L’EXTRAIT AQUEUX 
D’AJUGA IVA (L.) SCHREB (LAMIACEAE) D’ALGERIE 

 
Résumé  
 
Description du sujet : Ajuga iva (A.iva) est une plante médicinale utilisée dans le traitement de diverses 
maladies. Il est intéressant de connaitre ses vertus thérapeutiques pour la valoriser et encourager son utilisation à 
la place des médicaments synthétiques.  
Objectifs : Etudier l'effet antimicrobien et analgésique de l'extrait d’A.iva, une plante médicinale du nord 
Algérien.  
Méthodes : Les parties aériennes d'A.iva pulvérisées ont été extraites par décoction aqueuse, puis lyophilisées. 
L'extrait a été testé contre sept souches microbiennes comprenant des bactéries et des champignons, par la 
méthode de diffusion sur gélose. Deux doses d'extrait (500 et 1000 mg/kg.p.c) ont été testées pour évaluer l'effet 
analgésique chez les souris par le test de contorsions. L'indométacine et l'eau distillée stérile ont été utilisées 
respectivement comme témoins positif et négatif. 
Résultats : Les résultats de l'activité antimicrobienne de l'extrait ont révélé une très faible activité contre toutes 
les souches microbiennes. La zone d'inhibition était inferieure à 8,88±1,23 mm. L'administration orale de l'extrait 
a réduit significativement le nombre de spasmes à la dose de 1000 mg/kg.p.c (62,75%, p <0,05). 
Conclusion : Les résultats de la présente étude ont montré une très faible activité antimicrobienne de l'extrait 
aqueux d'A.iva. Ils révèlent également que l’extrait aqueux d’A.iva contient des composants analgésiques 
potentiels avec des effets significatifs qui réduisent la douleur périphérique. 
Mots clés : Ajuga iva ; Lamiaceae ; Plantes médicinales ; Activité antimicrobienne ; Activité analgésique ; test 
de contorsions abdominales. 
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INTRODUCTION 
 

Over the centuries, the human being has 
always been dependent on nature to provide 
basic needs such as food, shelter, clothes, 
transport, but also medicines. Plants represent 
an extraordinary reservoir of preventive and 
curative molecules. They represent the basis of 
ancient traditional medicine that is constantly 
evolving to provide humanity with better 
remedies [1]. With its excellent geographical 
situation, soil and climate varieties, Algeria has 
a considerable plant heritage. There are more 
than 3000 plant species, of which 15% are 
endemic [2]. Among these natural resources, 
many spontaneous aromatic and medicinal 
plants, rich in bioactive compounds such as 
Lamiaceae, are widely used in everyday life.  
Ajuga iva (L.), commonly known as 
Chendgoura, is a small aromatic plant 
belonging to the Lamiaceae family [2]. It 
grows on rocky slopes and deep soils, at an 
altitude of 0 to 2700 m [3]. 
Ajuga iva has been the subject of several 
researches in the pharmacological field, mainly 
for its essential properties:  hypoglycemic [4], 
[5], hypocholesterolemic [6; 4; 7], 
vasorelaxant [8] and antioxydant [9 ; 10; 
11;12].  
The aim of this work is to investigate the 
antimicrobial activity on different microbial 
strains, and the analgesic effect of the aqueous 
extract of A.iva, which grows in the mountains 
of Tizi Ouzou (Algeria). 
 
MATERIAL ET METHODS 

 
1. Material 
 
1.1. Plant material 

 
The A.iva aerial parts, were 

collected the morning, during the period 
from April to July 2015 in Bouyala 
mountains, Tizi Ouzou, Algeria. The 
identity of the plant was confirmed by the 
botanical laboratory of the National 
School of Agronomy (El Harrach, Algeirs, 
Algeria). The plant was dried in the dark 
at room temperature, and then kept in 
boxes in the same conditions (Fig. 1). 

 

 
Figure 1 : Ajuga iva  

 
1.2. Drugs and chemicals 
 

The antibacterial Primazol 
(Sulfamethoxazole 400mg/Trimethoprim 
80mg), the antifungal Lamidaz (Terbinafine 
hydrochloride 250mg), API galleries and 
indomethacin, were obtained from SAIDAL 
BIOTIC (Gué de Constantine, Algiers, 
Algeria). The culture media, sterile distilled 
water and sterile saline solution (0.9% NaCl) 
were purchased from IDEAL LABO (Blida, 
Algeria). The acetic acid was purchased from 
Sigma-Aldrich (Algeirs, Algeria). All the 
chemicals and drugs used were of analytical 
grade.  
 
1.3. Microbial strains 

 

The antimicrobial activity of A.iva 
aqueous extract was tested toward seven 
microorganisms supplied by the Quality 
Control Laboratory from SAIDAL BIOTIC 
(Gué de Constantine, Algiers, Algeria). Three 
gram negative bacteria: Escherichia coli 
ATCC 8739, Pseudomonas aeroginosa ATCC 
9027 and Salmonella spp ATCC 14028, two 
gram positive bacteria: Bacillus subtilis ATCC 
6633, Staphylococcus aureus ATCC 6538 and 
two fungi, Candida albicans ATCC 10231 and 
Aspergillus niger ATCC 16404. All strains 
were re-identified before use by API gallery 
for bacteria and yeast, and by a macroscopic 
and microscopic observation after culture for 
Aspergillus niger.  
 
1.4. Animals 

 

Healthy male and female NMRI albino 
mice (25-34 g) purchased from Pasteur 
Institute (Kouba, Algiers, Algeria) were used 
for the analgesic activity.  
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All animals were housed in standard plastic 
cages, maintained at 23 ± 3°C and under 12 
hours dark/light cycle. They were fed ad 
libitum with water and standard diet purchased 
from National Office of Livestock Feed of 
Bejaia (Algeria). Mice were allowed to 
acclimatize to the laboratory for 30 min before 
the experiments began.  
 
2. Methods 
 
2.1. Preparation of Ajuga iva extract  
 

The air-dried and powdered aerial parts 
were extracted with distilled water by 
decoction, filtrated on Whatman paper n°1 and 
then lyophilized. The obtained lyophilized 
extract with a yield of 16%, was stored in a 
dark airtight container at - 20°C until use [13]. 
The extract was reconstituted in distilled water 
to achieve the desired working concentrations. 
 
2.2. Antimicrobial assay  

 
In vitro antimicrobial activity of 

aqueous extract of A.iva aerial parts was 
assessed using the standard paper disc agar 
diffusion method, according to Bouabdelli et 
al. [14] with slight modifications. For the 
microorganism’s culture, two media were 
selected, Nutrient Agar for bacteria and 
Sabouraud for fungi. A.iva extract was 
dissolved in sterilized distilled water at two 
concentrations 100 mg/ml and 300 mg/ml. 
Primazol and Lamidaz were used as 
antibacterial and antifungal references 
respectively. Sterile distilled water was used as 
negative control. For the antimicrobial assay, 
90 mm sterile plates were filled with sterile 
Mueller-Hinton Agar for bacteria and 
Sabouraud for fungi, and stored at +4°C before 
use. Fresh bacterial and fungal colonies from 
over-night cultures, were used to prepare 
inoculums by dilution in sterile saline solution 
(0.9% NaCl). The concentration of each 
suspension was standardized by adjusting the 
optical density between 0.08 and 0.1 for 
bacteria and between 1 to 2 for fungi at 625 
nm.  Sterile cellulose discs of 6 mm in 
diameter (dominique Dutscher SAS, Brumath, 
France) were saturated with the different test 
solutions (A.iva extract, reference 
antimicrobials and sterile distilled water) and 
then placed in the middle of previously 
inoculated media.  

The plates were incubated for 24 hours 
at 37°C for bacteria, and 48 hours at 25°C for 
fungi. Antimicrobial activity was evaluated by 
measuring the inhibition zone diameter (the 
clear zone surrounding the disc) including the 
6 mm of the disc, and depending to this 
diameter the microorganism can be classify as 
resistant, sensitive or intermediate. All the tests 
were performed in triplicate. 

 
2.3. Analgesic activity: Writhing reflex 
induced by acetic acid  

 
In this study 24 mice were used. They 

were divided into 4 homogenous groups of 6 (3 
males and 3 females in each one). The first 
group received distilled water and served as 
control group. The second and third groups 
received A.iva aqueous extracts at two different 
doses (500 mg/kg.b.w) and (1000 mg/kg b.w) 
respectively. The fourth one, received the 
reference drug indomethacin et 10 mg/kg.b.w. 
The analgesic activity of A.iva extract was 
performed using the writhing test according to 
the method of Zhang et al. [15]. All mice 
received by intraperitoneal injection, a dose of 
10 ml/kg body weight of 0.6% (v/v) acetic acid 
solution. 5 minutes after injection, the number 
of writhes was counted for 15 minutes. The 
response consisted of abdominal contractions, 
with stretching of the hind limbs. The A.iva 
extract, indomethacin and distilled water, were 
administered orally 1 h before acetic acid 
injection. The percentage analgesic activity 
was calculated as follows: 

 

Percentage analgesic activity =  
  𝐒𝐜 − 𝐒𝐭   

𝐒𝐜
   x 

100 [15] 
 

Where Sc is the average number of stretches of 
the control group, and St is the average number 
of stretches of the treated group. 
 
2.4. Statistical analysis  
 

Data were recorded as mean ± SEM. In 
the in vivo assay, the significance of 
differences between groups was determined by 
analysis of variance “one-way ANOVA” 
followed by Dunnett’s test multiple 
comparisons, between the treatments groups 
and the control group. Differences of p<0.05 
were considered statistically significant. 
Statistical analyses were performed using 
Minitab®17 Statistical Software (Minitab 
Inc.). 
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RESULTS   
 
1.  Antimicrobial activity 

 
The antimicrobial activity of A.iva 

aqueous extract was determined by the 
presence or not of an inhibition zone and by 
comparing its diameter with the reference 
antimicrobials. The inhibition zone diameters 
obtained against the tested strains are 
summarized in table1. 

In the antimicrobial assay, A.iva aqueous 
extract shows a very weak or no activity 
against the used bacteria and fungi. All 
microbial strains were resistant to the extract at 
100 mg/ml. At the concentration of 300 mg/ml, 
the inhibition zone did not exceed 8.88 ± 1.23 
mm (Salmonella spp.), which is very low 
comparing to the diameter of reference 
antimicrobials (50.95±0.26 for Aspegillus 
niger and 33.23 ± 0.89 for Salmonella spp.) 

 
Table1: Antimicrobial activity of Ajuga iva aqueous extract  
 

 Inhibition zone diameter* (mm) 
Ajuga iva extract Antimicrobial Control 

Microorganisms 100 mg/ml 300 mg/ml   
Gram -     

E.coli - 8.46±0.51 39.21±0.80 - 
P.aeruginosa - - 39.73±1.82 - 
S.spp. - 8.88±1.23 33.23±0.89 - 

Gram +     
B.subtilis - - 40,29±0,21 - 
S.aureus - 8.58±0.02 39.41±0.27 - 

Yeast     
C.albicans - - 37.56±0.28 - 

Mold     
A.niger - - 50.95±0.26 - 

Results are presented as mean ± SEM (n=3), - :  no inhibition.  
 
2. Analgesic activity  

 
In acetic acid-induced writhing test, the 

acetic acid caused an average nociceptive 
response in the control group with 51±7.46 
abdominal contortions. The aqueous extract of 
A.iva reduced significantly the number of 
abdominal writhing in the mice. 

The dose of 1000 mg/kg showed the highest 
result, where the number of abdominal writhes 
were reduced significantly to 19±7.16 
comparing to the control group (p<0.05). The 
treatments (A.iva extracts 500 mg/kg, 1000 
mg/kg and indomethacin inhibited writhes by 
6.21%, 62.75% and 23.53% respectively, 
compared to the control group.   

 
Table 2: Effect of Ajuga iva aqueous extract in acetic acid-induced writhing response in mice 
 

Treatment Doses 
(mg/kg.b.w) 

Number of 
Writhning 

%  
inhibition 

Control  51±7,46  

 
Ajuga iva extract 

500 47.83±9.52 6.21 
1000 19±7.16* 62.75 

Indomethacin 10 39±5.07 23.53 
Results are presented as mean ± SEM (n=6), * p < 0,05 vs control group. 

 
DISCUSSION 
 

Due to the adverse side effects of 
synthetic drugs and the increase of antibiotic 
resistance, natural molecules of plant origin are 
more than ever studied to highlight their 
antimicrobial effects. Many studies are 

reported about the antimicrobial effect of 
Ajuga iva.  In the work conducted by Ayari et 
al. [11] the essential oil of A.iva from Tunisia 
showed an interesting antibacterial activity 
against Enterococcus feacalis, Staphylococcus 
aureus, Escherichia coli and Salmonella 
typhimurium. 



MOUHEB et al.        Revue Agrobiologia (2018) 8(1): 863-870 
 

867 
 

In the western Algeria (Mostaganem), 
Bouabdelli et al. [14] studied the antibacterial 
activity of 22 medicinal plants used in 
treatment of urolithiasis, and found that the 
different A.iva aqueous extracts exhibited a 
potential antibacterial effect against 
Escherichia coli and Staphylococcus aureus, 
while they were almost inactive against 
Pseudomona aeruginosa and Proteus 
mirabilis. Makni et al. [12]  from Tunisia 
obtained mixed results about the antibacterial 
and antifungal activity of A.iva methanolic and 
aqueous extract. The methanolic extract 
showed the highest inhibitory effect against 
Escherichia coli, Staphylococcus aureus and 
Fusarium, while the effect of the aqueous 
extract was weak with all tested strains. In 
contrast, and according to Zerroug et al. [16] 
the methanolic extract of A.iva from Setif 
(Algeria), inhibit only one bacterium 
(Paracoccus paratrophus) among the five 
tested strains (Bacillus subtilis, Escherichia 
coli, Micrococcus luteus and Pseudomonas 
diminutus). Despite all the results obtained in 
the previous works and the presence of 
phenolic compounds in A.iva in [17; 18; 19] 
known to be good antimicrobial agents [20] , 
the antibacterial and antifungal effect of the 
aqueous extract of A.iva in our study, was very 
weak. These results might be explained by the 
fact that the decoction or the chosen solvent 
did not allow the extraction of other 
antibacterial active compounds, such as 
Iridoïdes [21] which are extracted with a 
different technique [7; 22]. Also, different 
factors may influence the diameter of the 
inhibition zone. In fact, it was reported in the 
literature, that the rate of diffusion of an 
antimicrobial through the agar is not always 
the same, it depends on diffusion and solubility 
properties, the concentration, and the 
molecular weight of the antimicrobial 
components; and also, on the agar depth, 
which can influence the antimicrobial diffusion 
and microorganisms growth [23].  
 
The acetic acid-induced writhing method 
was selected to investigate the peripheral 
analgesic activity. The abdominal 
constriction response is a very sensitive 
one, and supposed to involve local 
peritoneal receptors, causing the increase 
of prostaglandins (PGE2, PGF2α), 
serotonin and histamine levels in 
peritoneal fluids [24; 25; 26].  

The injected acetic acid induces a local 
irritation, which lead to the secretion of several 
mediators that cause an inflammatory pain 
[27]. The results obtained in this study showed 
that the A.iva extract, dose dependently 
reduced writhes induced by acetic acid. The 
indomethacin (10 mg/kg) decreased the pain, 
but not significantly as seen with the highest 
dose of A.iva aqueous extract (1000 mg/kg). 
The analgesic effect of A.iva extract, is 
probably due to its ability to inhibit the 
synthesis of prostaglandins. Also the richness 
of A.iva with flavonoids [17], [18] might be 
responsible for the antalgic activity. Many 
studies, summarized in the review of Manthey 
[28], showed how plant’s flavonoids are able 
to reduce inflammation by inhibition of 
prostaglandin secretion, or by their competitive 
binding with ATP at catalytic sites on 
enzymes, causing the inhibition of kinases, or 
by many other ways. 
Very few studies have investigated the 
analgesic activity of A.iva, but our results are 
consistent with those of several studies carried 
out on different genera of the Lamiaceae 
family, and also on some species of the genus 
Ajuga. The analgesic activity was found in 
Ajuga bracteosa [29; 30; 31],  Ajuga remota 
[32] and in Ajuga chamaecistus Ging. ssp. 
Tomentella [33]. Several species of the 
different genera of the Lamiaceae family, 
exhibited too an analgesic and antinociceptive 
activities, such as Ocimum sanctum [34], 
Teucrium polium [35], Teucrium persicum 
[36], Teucrium stocksianum [37], [38], 
Satureja hortensis [39], Satureja viminea [40], 
Lavandula augustifolia Mill. [41; 42], 
Lavandula officinalis [43], Melissa Officinalis 
[44], Thymus satureioides, Thymus 
maroccanus and Thymus leptobotrys [45], 
Mentha  piperita [46], Mentha spica [47], 
Mentha arvensis [48], Origanum vulgare [49], 
[50], Rosemarinus officinalis [51].  
 
CONCLUSION  
 

In conclusion, even if the antimicrobial 
activity was absent, our results clearly 
demonstrated that aqueous extract of Ajuga iva 
aerial parts has an interesting analgesic effect, 
which is comparable with the reference drug. 
This activity might be related with the 
presence of phenolic constituents and 
flavonoids. 
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Since the polyphenols and flavonoids are of a 
natural origin, more safer for people and 
environment, further studies must be 
undertaken on Ajuga iva to isolate and identify 
the different bioactive compounds, to 
encourage its use as an alternative analgesic 
agent.  
 
REFERENCES  
 

[1].  Gurib-Fakim A. (2006). Medicinal plants : 
Traditions of yesterday and drugs of 
tomorrow. Molecular Aspects of Medicine ; 
27 : 1–93. 

[2].  Quezel P. Santa S. (1963). Nouvelle flore 
de l’Algérie et des régions désertiques 
méridionales. Tome II. Edition du Centre 
National de la Recherche Scientifique. Paris, 
788-789.  

[3].  Baba Aissa F. Encyclopédie des plantes 
utiles. Flore d’Algérie et du Maghreb, 
substances végétales d’Afrique d’Orient et 
d’Occident. Ed. Librairie moderne Rouiba. 
2000. 46p. 

[4].  El-Hilaly J, Tahraoui A, Israili ZH and 
Lyoussi B (2007). Acute hypoglycemic, 
hypocholesterolemic and 
hypotriglyceridemic effects of continuous 
intravenous infusion of a lyophilised 
aqueous extract of Ajuga iva L. Schreber 
whole plant in streptozotocin-induced 
diabetic rats. Pak. J. Pharm. Sci., 20: 261-
268. 

[5].  Taleb-Senouci D. Ghomari M.A. Krouf H.  
Bouderbala S.  Prost J. Lacaille-Dubois 
M.A. Bouchenak M. (2009). Antioxidant 
effect of Ajuga iva aqueous extract in 
streptozotocin-induced diabetic rats. 
Phytomedicine ; 16. 623–631. 

[6].  Chenni A. Yahia D.A. Boukortt F.O. 
Prost J. Lacaille-Dubois M.A. Bouchenak 
M. (2007). Effect of aqueous extract of 
Ajuga iva supplementation on plasma lipid 
profile and tissue antioxidant status in rats 
fed a high-cholesterol diet. J. 
Ethnopharmacol. 109 : 207-213. 

[7].  Bouderbala S. Prost J. Lacaille-Dubois 
M.A. Bouchenak M. (2012). Iridoid 
enriched fraction from Ajuga iva reduce 
cholesterolemia, triacylglycerolemia and 
increase the lecithin : cholesterol 
acyltransferase activity of rats fed a 
cholesterol-rich diet. Journal of 
Experimental and Integrative Medicine.  
2(1) :55-60. 

[8].  El-Hilaly J. Lyoussi B. Wibo M. Morel N. 
(2004). Vasorelaxant effect of the aqueous 
extract of Ajuga iva in rat aorta. J. 
Ethnopharmacol ; 93 : 69-74. 

[9].  Hamden K. Carreau S. Jarnoussr K. 
Ayadi F. Garrnazi F. Mezgenni N. Elfeki 
A. (2008). Inhibitory effects of 1α, 
25dihydroxyvitamin D3 and Ajuga iva 
extract on oxidative stress, toxicity and 
hypo-fertility in diabetic rat testes. Physiol 
Biochem, 64 (3) : 231-240. 

[10].  Bouderbala S. Prost J. Lacaille-Dubois 
M.A. Bouchenak M. (2010). Iridoid 
extracts from Ajuga iva increase the 
antioxidant enzyme activities in red blood 
cells of rats fed a cholesterol-rich diet. 
Nutrition Research. 30. 358–365. 

[11].  Ayari B. Riahi L. Ziadi S. Chograni H. 
Mliki A. (2013). Evaluation Of Antioxydant 
And Antimicrobial Activities Of Tunisian 
AjugaiIva L. Essential Oils.  Revue F. S. B 
XI. 203 – 210. 

[12].  Makni  M. Haddar A. Kriaa W. Zeghal 
N. (2013). Antioxidant, Free Radical 
Scavenging, and Antimicrobial Activities of 
Ajuga iva Leaf Extracts. International 
Journal of Food Properties ; 16(4) : 756-
765. 

[13].  Baghiani A. Boumerfeg S. Adjadj M. 
Ameni D. Djermouni M. Khelifi-Touhami 
F. Charef N. Seddik Khennouf S. And 
Arrar L. (2011). Antioxidants, Free 
Radicals Scavenging and Xanthine Oxidase 
Inhibitory Potentials of Ajuga iva L. 
Extracts. Free Radicals and Antioxidants. 
1(4) : 21-30. 

[14].  Bouabdelli F. Djelloul A. Kaid-Omar Z. 
Semmoud A. Addou A. (2012). 
Antimicrobial Activity of 22 Plants Used in 
Urolithiasis Medicine in Western Algeria. 
Asian Pacific Journal of Tropical Disease. 
S530-S535 

[15].  Zhang L. Hu J.J. Lin J.W. Fang W.C. 
Du G.H. (2009). Anti-inflammatory and 
analgesic effects of ethanol and aqueous 
extracts of Pterocephalus hookeri (C.B. 
Clarke) Höeck. Journal of 
Ethnopharmacology ; 123 : 510–514  

[16].  Zerroug M.M. Zouaghi M. Boumerfeg 
S. Baghiani A. Nicklin J. Arrar L. (2011). 
Antibacterial Activity of Extracts of Ajuga 
Iva and Teucrium Polium. Advances in 
Environmental Biology ; 5(2): 491-495. 

[17].  Ghédira K. Chemli R. Richard B. 
Zeches M. Le Men O.L. (1991). 
Contribution à l’étude de la pharmacopée 
traditionnelle de Tunisie : étude des parties 
aériennes d’Ajuga iva. Pl. Méd. et Phyt. 25 
(2-3) : 100-111 

[18].  Bennaghmouch L. Hajjaji N. Gmira N. 
(2002). Flavonoïdes d’Ajuga iva. Act Inst. 
Agron. Vet., 22 (1) : 25-30. 



MOUHEB et al.        Revue Agrobiologia (2018) 8(1): 863-870 
 

869 
 

[19].  Batanouny K. (2005). Centre for 
Mediterranean Cooperation, International 
Union for Conservation of Nature and 
Natural Resources, Union internationale 
pour la conservation de la nature et de ses 
ressources. A guide to medicinal plants in 
North Africa. IUCN Center for 
Mediteranean Cooperation. 256p  

[20].  Daglia M. (2012). Polyphenols as 
antimicrobial agents. Current Opinion in 
Biotechnology ; 23:174–181.  

[21].  Joubouhi C. Tamokou J.D. Ngnokam D. 
Voutquenne-Nazabadioko L. Kuiate J.R. 
(2017). Iridoids from Canthium 
subcordatum iso-butanol fraction with potent 
biological activities. BMC Complementary 
and Alternative Medicine. 17 : 17.  

[22].  Suomi J. H. Sirén K. Hartonen. 
Riekkola M.L. (2000). Extraction of iridoid 
glycosides and their determination by 
micellar electrokinetic capillary 
chromatography. J. Chromatography ; 
868(1) : 73-83.  

[23].  Vineetha N. Vignesh R.A. Sridhar D. 
(2015). Preparation, Standardization of 
Antibiotic Discs and Study of Resistance 
Pattern for First-Line Antibiotics in Isolates 
from Clinical Samples. International 
Journal of Applied Research ; 1(11): 624-
631  

[24].  Collier HO. Dinneen L.C. Johnson C.A. 
Schneider C. (1968). The abdominal 
constriction response and its suppression by 
analgesic drugs in the mouse. Br J 
Pharmacol Chemother ; 32:295–310. 

[25].  Deraedt R. Jouguey S. Delevallée F. 
Falhaut M. (1980). Release of 
prostaglandins E and F in an algogenic 
reaction and its inhibition. European Journal 
of Pharmacology ; 61 : 17–24.  

[26].  Bentley GA. Newton S.H. Starr J. 
(1983). Studies on the antinociceptive action 
of alpha-agonist drugs and their interactions 
with opioid mechanisms. Br J Pharmacol ; 
79:125–34. 

[27].  Sekiya K, Okuda H, Arichi S. Selective 
inhibition of platelet lipoxygenase by 
esculetin. Biochim Biophys Acta. 1982; 
713:68–72. 

[28].  Manthey J.A. (2000). Biological 
properties of flavonoids pertaining to 
inflammation. Journal of Microcirculation ; 
7(6): 29-34.  

[29].  Pal A. and Pawar R.S. (2011). A Study 
on Ajuga bracteosa wall ex. Benth for 
analgesic activity. Int J Cur Bio Med Sci ; 
1(2): 12-14.  

[30].  Khatri R.S. Ahmad M. Pal G. 
Ashwlayan V.D. (2013). Evaluation of 
antinociceptive activity of Ajuga bracteosa 
wall ex benth. Int J Green Pharm ; 7:73-6.  

[31].  Kayani W.K. Dilshad E. Ahmed T. 
Ismail H. Mirza B. (2016). Evaluation of 
Ajuga bracteosa for antioxidant, anti-
inflammatory, analgesic, antidepressant and 
anticoagulant activities. Medicine BMC 
Complementary and Alternative; 16: 375 

[32].  Makonnen, E. Debella A. Abebe D. Teka 
F. (2003). Analgesic properties of some 
Ethiopian medicinal plants in different 
models of nociception in mice. Phytotherapy 
Research ; 17, 1108–1112.  

[33].  Khanavi M. Davoodipoor A.M. Sadati 
S.N. Ardekani M.R.S. Sharifzadeh M. 
(2014). Antinociceptive effect of some 
extracts from Ajuga chamaecistus Ging. ssp. 
tomentella (Boiss.) Rech. f. aerial parts. 
DARU Journal of Pharmaceutical Sciences ; 
22: 56.  

[34].  Godhwani S. Godhwani J.L. Vyas D.S. 
(1987).  Ocimum sanctuim: an experimental 
study evaluating its anti-inflammatory, 
analgesic and antipyretic activity in animals. 
Journal of Ethnopkamacology; 21: 153-163 

[35].  Khabazi S.H. Sayadi S.  Systany 
Karampour. (2017). Study of analgesic 
activity of Teucrium polium extract. 
Research Journal of Pharmacognosy (RJP) ; 
4 (Supplement) : 124  

[36].  Miri A. Sharifi-Rad J. Tabrizian K. 
Nasiri A.A. (2015). Antinociceptive and 
Anti-Inflammatory Activities of Teucrium 
persicum Boiss. Extract in Mice. Hindawi 
Publishing Corporation Scientifica; ID 
972827 : 8p.  

[37].  Radhakrishnan R. Zakaria M.N.M. 
Islam M.W. Kamil M. Ismail A. Chan K. 
Al-Attas A. (2001). Analgesic and anti-
inflammatory activities of Teucrium 
stocksianum. Pharmaceutical Biology. 
39(6). 455–459.   

[38].  Niaz A. Sultana U. Shah S.W.A. Nabi M. 
Shakirullah. Shah I. Ahmed G. (2016). 
Acute toxicity and analgesic activity of 
crude flavonoids of Achillea Wilhelmsii and 
Teucrium Stocksianum. Khyber Med Univ J ; 
8(1) : 7-11.  

[39].  Hajhashemi V. Ghannadi A. Pezeshkian 
S.K. (2002). Antinociceptive and anti-
inflammatory effects of Satureja hortensis 
L. extracts and essential oil. Journal of 
Ethnopharmacology 82 : 83-87.  

[40].  Suárez A. Echandi M.M. Ulate G. Cicció 
J.F. (2003). Pharmacological activity of the 
essential oil of Satureja viminea 
(Lamiaceae). Rev. Biol. Trop. 51(1): 247-
252. 

[41].  Hajhashemi V. Ghannadi A. Sharif B. 
(2003). Anti-inflammatory and analgesic 
properties of the leaf extracts and essential 
oil of Lavandula angustifolia Mill. Journal 
of Ethnopharmacology ; 89 : 67–7. 



MOUHEB et al.        Revue Agrobiologia (2018) 8(1): 863-870 
 

870 
 

[42].  Da Silva G. Luft C. Lunardelli A. 
Amaral R.H. Da Silva Melo D. Donadio 
M.V.F. Nunes F.B. De Azambuja M.S. 
Santana J.C. Moraes C.M.B. Mello R.M. 
Cassel E. De Almeida Pereira M.A. De 
Oliveira J.R. (2015). Antioxidant, analgesic 
and anti-in ammatory effects of lavender 
essential oil. Anais da Academia Brasileira 
de Ciências ; 87(2 Suppl.) : 1397-1408.  

[43].  Husseini Y. Sahraei H. Meftahi G.H. 
Dargahian M. Mohammadi A. Hatef B. 
Zardooz H. Ranjbaran M. Hosseini S.B. 
Alibeig H. Behzadnia M. Majd A. Bahari 
Z. Ghoshooni H. Jalili  C. Golmanesh L. 
(2016). Analgesic and anti-inflammatory 
activities of hydro-alcoholic extract of 
Lavandula officinalis in mice: possible 
involvement of the cyclooxygenase type 1 
and 2 enzymes. Revista Brasileira de 
Farmacognosia ; 26 : 102–108. 

[44].  Birdane Y. O. Büyükokuroglu M.E. 
Birdane F.M. Cemek M. Yavuz H. (2007).  
Anti-inflammatory and antinociceptive 
effects of Melissa officinalis In rodents. 
Revue Méd. Vét ; 158, 02, 75-81.  

[45].  Elhabazi K. Ouacherif A. Laroubi A. 
Aboufatima R. Abbad A. Benharref A. 
(2008). Analgesic activity of three thyme 
species, Thymus satureioides, Thymus 
maroccanus and Thymus leptobotrys. 
African Journal of Microbiology Research ; 
2 : 262-7. 

[46].  Taher Y.A. (2012). Antinociceptive 
activity of Mentha piperita leaf aqueous 
extract in mice. Libyan J Med of Medicine ; 
7: 16205 - DOI: 10.3402/ljm.v7i0.16205.  

[47].  Yousuf P.M.H. Noba N.Y. Shohel M. 
Bhattacherjee R. Das B.K. (2013). 
Analgesic, Anti-Inflammatory and 
Antipyretic Effect of Mentha spicata 
(Spearmint). British Journal of 
Pharmaceutical Research ; Oct; 3(4): 854-
864. 

[48].  Biswas N.N. Saha S. Ali M.K. (2014). 
Antioxidant, antimicrobial, Cytotoxic and 
Analgesic Activities of Ethanolic Extract of 
Mentha arvensis L. Asian Pacific Journal of 
Tropical Biomedicine ; 4(10): 792-797.  

[49].  Khaki M.R.A. Pahlavan Y. and Sepehri 
G. Sheibani V. Pahlavan B. (2013). 
Antinociceptive effect of aqueous extract of 
Origanum vulgare L. in male rats : Possible 
involvement of the GABAergic system. 
Iranian Journal of Pharmaceutical 
Research ; 12(2) : 407-413.  

[50].  Mombeini T. Mazloumi S. Shams J. 
(2015). Pharmacological Effects of 
Origanum Vulgare L. in the Elevated Plus-
Maze and Open Field Tests in the Rat. J 
Basic Clinic ; 3(2): 29-37. 

[51].  Lucarini R. Bernardes W.A. Ferreira 
D.S. Tozatti M.G. Furtado R. Bastos J.K. 
Pauletti P.M.  Januário A.H. Silva M.L. 
Cunha W.R. (2013). In vivo analgesic and 
anti-inflammatory activities of Rosmarinus 
officinalis aqueous extracts, rosmarinic acid 
and its acetyl ester derivative. 
Pharmaceutical Biology ; 51: 1087–1090. 

  
  


	1.2. Drugs and chemicals
	The antibacterial Primazol (Sulfamethoxazole 400mg/Trimethoprim 80mg), the antifungal Lamidaz (Terbinafine hydrochloride 250mg), API galleries and indomethacin, were obtained from SAIDAL BIOTIC (Gué de Constantine, Algiers, Algeria). The culture media...
	1.3. Microbial strains
	1.4. Animals
	2. Methods
	2.1. Preparation of Ajuga iva extract
	2.3. Analgesic activity: Writhing reflex induced by acetic acid
	2.4. Statistical analysis

