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ABSTRACT
The present work showed phytochemical screening, anti-inflammatory activities and sub-acute toxicity of hydro-ethanolic
and polyphenols (flavonoid, tannin and mucilage) extracts from aerial part (branches, flowers and leaves) of Lavandula
stoechas L. The anti-inflammatory activity was evaluated by Carrageenan-Induced Rat Paw Edema method. Sub-acute
toxicity of the hydro-ethanolic extract and its fractions was evaluated in vivo after topical application of creams and some
biochemical parameters were determined. Phytochemical screening of extract of L. stoechas revealed a presence of tannins,
catechic tannins, flavonoids, sterols, coumarins, quinones, leucoanthocyans and mucilages compounds. The hydroethanolic extract of L. stoechas (5 and 10 %) inhibited the inflammation induced by carrageenan in rats in a dose dependent
manner. At dose of 10 %, L. stoechas produced a significant inhibition of inflammation at 74±7 % compared to 69±10.3
% for diclofenac at 1 %. Flavonoid and mucilage extracts showed significant effect in reduction of edema (85.1 ± 6.2 and
61.71± 7.3 % respectively). No significant variation was observed in the body and Relative Organ Weights (ROW) between
the control and the treated group. Furthermore, no renal, hepatic and blood dysfunctions were noted in treated animals
compared to control.
Key words: Sub-acute toxicity,anti-inflammatory effect, Lavandula stoechas L., flavonoids, tannins, mucilages.
INTRODUCTION
The inflammatory process involves a series of events that
can be elicited by numerous stimuli, for example, infection
agents, ischemia, and antigen–antibody interactions,
chemical, thermal or mechanical injury. The inflammatory
responses occur in three distinct phases, each apparently
mediated by different mechanisms: an acute one
characterized by local vasodilatation and increased
capillary permeability, a sub-acute phase characterized by
infiltration of leukocyte and phagocyte cells and a chronic
proliferative phase, in which tissue degeneration and
fibrosis occur. Inflammatory diseases are currently treated
with steroidal and non steroidal anti-inflammatory drugs
(NSAIDs). Despite their widespread use, NSAIDs
associate with severe adverse effects; the most common is
gastrointestinal bleeding1. For this reason, safer
compounds with fewer side effects are needed. Many
potential anti-inflammatory agents are evaluated in the
pharmaceutical industry and animal models are used
extensively in testing them. Winter et al.2. Polyphenols are
abundant phytochemicals in berries, fruit and vegetables
and constitute a large class of compounds which have
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attracted research attention due to their potential human
health benefits3. Among the various sub-classes of
polyphenols, the anthocyanins (water soluble pigments)
and ellagitannins (hydrolyzable tannins) have been
implicated with a wide range of biological properties
including anti-inflammatory effects4,5. Polyphenols can
exert their anti-inflammatory properties at multiple levels,
through the modulation of mitogen-activated protein
kinases (MAPK) signalling pathways6,7 and NF-κB and
AP-1 transcription factors8, inhibition of the production of
inflammatory cytokines and chemokines, suppressing the
activity of cyclooxygenase (COX)9 and inducible nitric
oxide synthase (iNOS) and thereby decreasing the
production of reactive oxygen and nitrogen species
(ROS/RNS). L. stoechas is widely distributed in the
Mediterranean region. This species is one of the most
explored lavenders in the world. Some studies considered
the antibacterial10,11, antifungal10,12, and antioxidant10,13,14,
properties of L.stoechas. The decoction of this plant is used
traditionally in Morocco for the treatment of painful
illnesses like inflammatory diseases, cystitis, nephritis and
rheumatic arthritis15. Therefore, the current study designed

Ez Zoubi et al. / Phytochemical Screening, Anti-inflammatory…

Table 1: Phytochemical screening of hydro-ethanolic
extract of Lavandula Steochas L.
Phytochemical
Hydro-Ethanolic
extract
Tannins
+
Catechic tannin
+
Gallic tannin
Flavonoids
+
Sterols and terpens
+
Coumarins
+
Quinones
Leucoanthocyans
+
Cardiac glycosids
+
Mucilages
+
Presence of compounds is: (+) = present; (-) = absent
chemical
to investigate a comparative anti-inflammatory efficiency
of hydro-ethanolic, flavonoid, tannin, and mucilage
extracts isolated from Lavandula stoechas and evaluate
the safety of the use of hydro-ethanolic extract and its
fractions.
MATERIALS AND METHODS
Plant collection
The aerial parts of L. stoechas are collected in the province
of Taounate in Morocco, between April and June 2014.
Then they are air-dried at 40° C with forced ventilation for
two days. The botanical identification and authenticated
voucher specimens deposited in the Herbarium of The
National Institute of Medicinal and Aromatic Plants, Sidi
Mohamed Ben Abdellah University, Fez, Morocco.
The Ultrasound-assisted extraction
Twenty grams of aerial part powder of L. stoechas are
mixed with 150 mL of n-hexane at 35 kHz frequency
during 45 min, and with a temperature lower than 25 °C.
After the extraction, the mixture filtered under vacuum
through Whatman paper, and the solvent was removed.
Then the plant’s material re-extracted again with a mixture
of ethanol /water (4:1 (v/v)) for 45 min under the same
conditions. The final extract recuperated from the mixture
(ethanol/water) after filtration by Watman paper and
evaporation under vacuum at 40°C on a rotary evaporator.
Phytochemical screening
The hydro-ethanolic extract is screened for phytochemical
constituents (coumarins, leucoanthocyans, flavonoids,
mucilags, tannins, sterols and terpens, quinones and
cardiac glycosids) using a simple qualitative methods as
described in the study of16,17.
Extraction of flavonoids
The extraction of flavonoids was performed following the
method of Lee et al.18 with slight modifications, dried
leaves of the L.stoechas were milled into powder and then
extracted with mixture equal of water and ethanol (100
ml/100ml, V/V) for 60 min at 60° C and filtered through
filter paper with a porosity of 0.45 microns. The aqueous
layer was then extracted with 200 ml of n-butanol for
analysis and acidified with HCL-10% at pH 3. The butanol
layer was evaporated by rotary evaporator at 40ºC. The dry
residue has extracted three times with 200 ml mixture of

distilled water and ethyl acetate for analysis (100 ml: 100
ml) for one for 60 min at room temperature. The organic
layer was basified with NaHCO3 to pH 9, and evaporated
to dryness at 40 ° C with a rotary evaporator.
Extraction of tannins
The crushed plants are steeped in a mixture of acetone /
distilled water (35/15, v / v) for three days at room
temperature. The solution was evaporated by rotary
evaporator at 40ºC. The aqueous phase is washed with 15
ml of dichloromethane to remove pigments and lipids.
After separation of the organic phase, the aqueous phase
was extracted twice with 15 ml of ethyl acetate. The twophase mixture is evaporated to dryness at 40 ° C with a
rotary evaporator.
Extraction of mucilages
The powdered material of L. stoechas has soaked in water
for 5-6 h and boiled for 30 minutes and kept aside for 1 h
for complete release of the mucilage into the water. The
materiel squeezed from an eight fold muslin cloth bag to
remove the mare from the solution. Acetone added to the
filtrate to precipitate the mucilage in a quantity of three
times the volume of the total filtrate. The mucilage was
separated, dried in an oven at a temperature ˂ 50 °C 19.
The yielding was defined as follows: (crude extract
weight/plant material weight) x 100.
Anti-inflammatory activity of the Hydro-Ethanolic Extract
(HEE) and its fractions
Carrageenan-Induced Rat Paw Edema
Acute inflammation in the rats was produced according to
the method described by Winter et al 2. Therefore; seven
groups of five rats were used for this study.
Group 1 served as the control group receiving normal
saline;
Group 2 were given topical application of Diclofenac gel
(1%);
Groups 3 and 4 were given topical application of cream
formulated in our laboratory by mixing the neutral cream
with the HEE of L.stoechas at doses of 5% and 10 %, b.w.
Groups 5, 6 and 7, were given topical application of creams
formulated in our laboratory by mixing the neutral cream
with the flavonoid, tannin and mucilage extracts at dose
4%, 3.6% and 1.5 % respectively by basing on fractions
yields.
The cream was applied 90 min before the induction of
inflammation. The percentage of inflammation inhibition
was calculated by the method previously described. The
efficiency of creams was evaluated in comparison with
Diclofenac at 1 %. The percentage inhibition was
calculated thus:
((𝑆𝑡−𝑆0)𝑐𝑜𝑛𝑡𝑟𝑜𝑙–(𝑆𝑡−𝑆𝑜)𝑡𝑟𝑒𝑎𝑡𝑒𝑑)

% inhibition ={

(𝑆𝑡−𝑆0)𝑐𝑜𝑛𝑡𝑟𝑜𝑙

} × 100

Where: St= the mean paw size for each group after the
carrageenan treatment.
And So = the mean paw size obtained for each group before
the carrageenan treatment.
Sub-acute toxicity
Ten male rats are divided into 5 groups, each group
containing 2 animals. All the groups were topical
application of creams with Hydro-Ethanollic, Flavonoid,
Tannin and Mucilage extracts of the recipe in a dose of
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Table 2: Yielding extraction of hydro-ethanolic of
Lavandula Steochas L. and its fractions
Extracting
Yielding extraction (%)
Hydro-ethanolic extract
10.8± 1.1
Flavonoid extract
4.6± 0.8
Tannins extract
3.6±0.7
Mucilage extract
1.8± 0.3

bioactive compounds are shown in Table 2. Flavonoids are
more abundant with a content of 4.6±0.8 % followed by
Tannins and Mucilages that represent 3.6±0.7 % and
1.8±0.3 % of the leaf dry weight respectively.
Anti-inflammatory activity
Anti-inflammatory effect of hydro-ethanolic extract
Injection of carrageenan into the hind paw induced a
progressive edema reaching its maximum at 3 h. L.
stoechas extract produced a maximum inhibition of
inflammation at a dose of 5% (44±8.7%). We noted a
maximum of inhibition of inflammation at 5h after
treatment with L. stoechas extract at a dose of 10 %
(74±7 %) compared to Diclofenac which produced an
inhibition of 69.5 ± 10.3% (Figure 1). This dose of hydroethanolic extract from L. stoechas was therefore selected
for the subsequent studies.
Effect of flavonoid, tannin and mucilage extracts on paw
edema formation
The various fractions of L. stoechas (Flavonoid 4%,
Tannin 3.6%, Mucilage 1.5 %) showed significant effect
in decreasing edema (Table 3). The inhibition percentages
were measured at 5h after inflammation induction 85.1 %,
38.29 %, and 61.71 %, respectively. Fraction I (flavonoids
at 4 %) inhibits significantly carrageenan-induced edema
mainly at 4 h (78%) and 5 h (85.1 %); fraction III
(Mucilage at 1.5%) shows a significant inhibition at 4 h
(56%) and 5 h (61.71%). No significant anti-inflammatory
effect was observed (30%) in treated group with 3.6 % of
fraction IV (tannins) as compared to control and ethanolic
extract.
Sub-acute Toxicity
During the experiment, the rats did not show any
observable signs of toxicity or morbidity. Furthermore, no
mortality was recorded. There was no significant
difference in the ROW of liver, kidney and spleen of the
treated groups of rats when compared to the control group
(Table 4).
Biochemical parameters
Table 5 shows the results of some biochemical parameters
assessed in serum of rats treated with HEE, flavonoids,
tannins and mucilages extracts. We noted any significant
difference in hepatic functions indicated by AST and ALT

Values expressed as Mean ± SEM; n = 3 for each
extract
10%, 4%, 3.6% and 1.5% respectively. The animals were
observed for 2 h for any behavioral changes, neurological
and autonomic profiles or cases of death after 24 h. the
general behavior of the animal, the weight, the
morphological appearance of organs (liver, spleen, and
kidneys), and the relative organ weights (ROW) in
comparison with the control group, calculated by the
following formula:
ROW = (organ weight / body weight) x1000)20.
Biochemical parameters
Biochemical parameters were assayed on serum, all serum
analysis was collected in heparin tubes for the
determination of different biochemical parameters like
glucose, cholesterol, proteins, triglycerides, creatinine,
urea, asparate aminotransferase (AST), alanine
aminotransferase (ALT). All parameters were studied by
an auto-analyzer “Olympus AU 640”.
Statistical Analysis
Data were expressed as Mean ± SEM. Comparisons of
means were performed by using the t-test of Student. The
level of statistical significance was set at p < 0.05.
RESULTS
Phytochemical screening and yielding extraction
As it is illustrated in Table 1, phytochemical screening of
extract of L. stoechas revealed a presence of tannins,
catechic tannins, flavonoids, sterols, coumarins,
leucoanthocyans and mucilages compounds. However,
gallic tannins and quinones were not detected. These
results are in accordance with other studies related to the
Lavandula family. The species of this family produce
flavonoids, tannins21 and coumarins22. The yields of
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Figure 1: Anti-inflammatory effect of L. stoechas (Ls) compared to Diclofenac 1%. Values expressed as Mean ±
SEM ; n = 5 for each group
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Table 3:anti-inflammatory effect of hydro-ethanolic and fractions extracts of L. steochas
Treatment
Dose (%)
Percentages of edema inhibition (%)
3h
4h
5h
6h
Hydro-Ethanolic
10
20±1.96**
64±3.17NS
74±3.13NS
0±0.53NS
extract
Flavonoid extract
4
40±2.28NS
78±3.93NS
85,1±2.79**
35±3.66**
Tannin extract
3.6
-36.66±2.72***
30±3.13**
38.29±2.9**
-55±3.66***
Mucilage extract
1.5
20±2.81**
56±3.62NS
61.71±3.26NS
-15±2.54**
Diclofenac
1
47.21±3.08
69.57±4.6
63.04±4.96
3.26±4.24
Values are expressed as Mean ±SEM; n = 5 for each group. *** p < 0.001; ** : p<0.05 ; NS: not significant
Table 4: Relative organ weights of rats after 24 hours of treatment with hydroethanolic extract and fractions of L.
stoechas
Extract
Dose (%) Body weight (g)
Relative Organ Weigt (ROW)
Liver
Kidney
Spleen
Hydro-ethanolic extract
10%
205±7
45.79±0.89 NS
7.92±0.09 NS
2.38±0.16 NS
Flavonoids extract
4%
216±2.83
39.04±1.92 NS
8.36±0.57 NS
1.63±0.04 NS
Tannins extract
3.6%
199.5±6.5
40.1±5.56 NS
6.3±0.26 NS
1.41±0.02 NS
NS
NS
Mucilages extract
1.5%
210.5±8.5
40.79±2.99
7.51±0.56
1.83±0.01 NS
Control
0%
209.66±8.37
44.69±3.53
8.61±0.83
2.01±0.34
Value was expressed as the mean ± SEM. Comparisons of means were performed by using the test of Student. The
level of statistical significance was set at p < 0.05.; n = 3 for each group. NS: not significant
values of treated rats at all extracts at different doses of
0%, 4%, 3,6% and 1,5% compared to the control.
Furthermore, the values of all parameters related to renal
and blood functions (urea, creatinine, glucose,
triglycerides, cholesterol and total proteins) are not
changed when we compared between control and treated
animals (Table 5).
DISCUSSION
Flavonoids are a large group of naturally occurring
compounds found in fruits, vegetables, grains, bark, roots,
stems, flowers, tea and wine23. Avariety of in vitro and in
vivo experiments have shown that selected flavonoids
possess antiallergic, antiinflammatory, antiviral and
antioxidant activities. Previous studies demonstrated also
the role of flavonoids in anti-inflammatory process24-26.
The early phase (2 h after carrageenan injection) is
attributed to the release of histamine and serotonin
followed by a later phase of edema due to production of
bradykinin and prostaglandins. This later phase has been
reported to be sensitive to both steroidal and non-steroidal
anti-inflammatory agents. Excessive production of tissue
activators, especially prostaglandins (a group of hormonelike lipid compounds) and nitric oxide, initiates a general
inflammatory response and flavonoids have been shown to
inhibit key enzymes involved in the biosynthesis of these
tissue activators27. An intermediate in the biosynthesis of
prostaglandins is arachidonic acid, and therefore the
release of arachidonic acid is a essential in the
development of inflammation28. flavonoids as antiinflammatory agents, have been shown to be effective
inhibitors of arachidonic acid metabolism through
inhibition of gene expression of cyclooxygenase 1
enzymes (COX-1) and cyclooxygenase 2 (COX-2)29. The
phytochemical work concluded that hydro-ethanolic
extract of L.stoechas contains flavonoids, tannins and
mucilages. In carrageenan-induced edema experimental

model, the etanolic extract and two fractions showed antiinflammatory activity. The results clearly highlighted the
significant anti-inflammatory effect of hydro-ethanolic
extract of L. stoechas, it inhibited edema formation in a
dose dependent manner and 10% showed maximum
inhibition. Fraction I (flavonoids) inhibits significantly
carrageenan-induced edema from 4 to 5 h. However,
fraction III (mucilages) shows a significant inhibition only
at 4 h. Flavonoids and mucilage fraction’s could be
considered as the main chemical compounds responsible
of the anti-inflammatory activity of the hydro-ethanolic
extract from aerial part of L. stoechas. We could assume
that the anti-inflammatory activity observed is due to a
synergic action of flavonoid and mucilage components
contained in hydro-ethanolic extract. Several authors
report that flavonoid30,31 and mucilage32 inhibits
cycloxygenase activity. The development of edema in the
paw of the rat after the injection of carrageenan has been
described as a biphasic event: the early phase, observed
around 1 h, is attributed to the release of histamine and
serotonin and the late phase is due to the release of
prostaglandins33,34. In this study, the extracts did not show
any significant anti-inflammatory effect in the early phase
but showed an important effect at the later phase after 4-5
h without any adverse toxic effects observed in vivo. Thus,
the results suggest that extracts acts at the later phase
involving arachidonic acid metabolites probably by the
inhibition of cyclooxygenases35. Furthermore, the safety of
medicinal plants is important as safety of herbal medicine
use has recently been questioned due to reports of illnesses
and fatalities36.
The body weight monitoring showed that L. stoechas did
not induce any significant changes in all animals. The
animal body weight is also an important factor to evaluate
the toxicity of substances37. The reduction in body weight
and internal organ weight can be a simple and sensitive
index of toxicity after exposure to a toxic substance38. In
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Table 5: Effect of hydro-ethanolic, flavonoid, tannin and mucilage extracts on biochemical parameters
Control
Hydro-ethanolic
Flavonoid
Tannin extract
Mucilage extract
extract
extract
Liver profile
AST (U/L)
298.5±48.5
421±35.57 NS
282.5±7.5 NS
283.5±41.5 NS
367±151.5 NS
ALT (U/L)
53±1
62.66±12.78 NS
70±2.82 NS
70±7.86 NS
69±28 NS
NS
NS
NS
Alkaline phosphatase
162.5±31.5
230±31.35
261±64
275±45
277.5±20.5 NS
(U/L)
Renal profile
Urea (U/L)
0.35±0.09
0.33±0.01 NS
0.59±0.19 NS
0,28±0.05 NS
0,26±0.005 NS
NS
NS
NS
Creatinine (U/L)
6±1
4.33±0.33
4.5±0.5
5.5±0.5
4.5±0.5 NS
Blood chemistry
Total Proteins (g/l)
55.5±1
49.66±1.33 NS
53.5±5.5 NS
54.5±3.5 NS
64±4 NS
Glucose (g/l)
1.21±0.2
2.23±0.64 NS
1.38±0.03 NS
1.98±0.58 NS
1.35±0.13 NS
NS
NS
NS
Cholesterol (g/l)
0.65±003
0.67±0.02
0.62±0.04
0.8±0.15
1.02±0.12 NS
NS
NS
NS
Triglycerides (g/l)
0.32±0,08
0.62±0.2
0.31±0.03
0.54±0.07
0.86±0.39 NS
Values are expressed as mean ± SEM, n = 3; AST; aspartate transminase, ALT; alanine aminotransferase; NS: not
significant.
Edema in hind paw of the rat as an Assay for Antithe present work, HEE of L. stoechas and its fractions did
inflammatory Drugs. Proceedings of the Society for
not induce any significant changes to the relative weight of
Experimental Biology and Medicine. 1962; 111:544–
the organs of rats (liver, kidneys, and spleen) and any
547.
modifications of the biochemical parameters too when
3. Bravo L. Polyphenols: chemistry, dietary sources,
compared to the control group. ALT is a more specific
metabolism, and nutritional significance. Nutr Rev.
marker of liver cell damage, because it occurs more
1998; 56: 317–333.
frequently in the liver while AST is also found in heart,
4. Larrosa M, García-Conesa MT, Espín JC, Tomásskeletal muscle, kidneys, brain, pancreas and blood cells39.
Barberán FA. Ellagitannins, ellagic acid and vascular
In the liver, ALT is confined to cytoplasm, while AST is
health. Mol Aspect Med., 2010;31: 513–539.
found in both mitochondria (80%) and cytoplasm (20%)40.
5. De Pascual-Teresa S, Sanchez-Ballesta M.
In our study, we noted that level of ALT and AST were not
Anthocyanins: from plant to health. Phytochemistry
affected, suggesting that HEE of L. stoechas and its
Rev.2008; 7:.281–299.
fractions are not hepatotoxic.
6. Wiseman S, Mulder T, & Rietveld A. Tea flavonoids:
bioavailability in vivo and effects on cell signaling
pathways in vitro. Antioxid Redox Signal. 2001;
CONCLUSION
The results obtained in the present study indicated that the
3(6):1009-1021.
hydro-ethanolic extract of L.steochas L. possesses a good
7. Kong A N, Yu R, Chen C, Mandlekar S & Primiano T.
anti-inflammatory activity more than Diclofenac
Signal transduction events elicited by natural products:
treatment. Flavonoids and Mucilages extracts of
role of MAPK and caspase pathways in homeostatic
L.stoechas may be the potential therapeutic agent involved
response and induction of apoptosis. Arch Pharm Res,
in inflammatory diseases, justifying the use of this plant in
2000; 23(1):1-16.
the traditional medicine in Morocco. It will be useful to
8. Manna S K., Mukhopadhyay A. & Aggarwal B B.
further investigations to identify the structures flavonoids
Resveratrol suppresses TNF induced activation of
and mucilage’s responsible for this anti-inflammatory
nuclear transcription factors NF-kappa B, activator
activity. These results suggested that the aerial part of
protein-1, and apoptosis: potential role of reactive
L.steochas can be used for treatment of inflammatory
oxygen intermediates and lipid peroxidation. J.
diseases without exhibiting any side toxic effect.
Immunol, 2000; 164(12):6509-6519.
9. O'Leary K A, De Pascual-Tereasa S, Needs PW, Bao Y
P, O'Brien N M. & Williamson G.. Effect of flavonoids
ACKNOWLEDGEMENTS
We are grateful to Prof. Ennabili for botanical
and vitamin E on cyclooxygenase-2 (COX-2)
identification of this plant and the Center Emirates
transcription. Mutat Re. 2004; 551:245-254.
Wildlife Propagation (ECWP) "Region, Missouri
10. Benabdelkader T, Zitouni A, Guitton Y, Jullien F,
(Morocco) for the donation of animals. This work was
Maitre D, Casabianca H, Legendre L, Kameli A.
supported by FP7-CINEA project.
Essential oils from wild populations of Algerian
Lavandula stoechas L.: composition, chemical
variability, and in vitro biological properties. Chem.
REFERENCES
1. Fung H B, Kirschenbaum H L.Pharmacological
Biodivers, 2011 8: 937–953.
analysis of the acute inflammatory process induced in
11. Dadalioglu I, Evrendilek G A. Chemical compositions
the rats paw by local injection of carrageenan and by
and antibacterial effects of essential oils of turkish
heating. Clinical Therapeutics. 1999; 21:1131–1157.
oregano (Origanum minutiflorum), bay laurel (Laurus
2. Winter C, Risley E, Nuss G. Carrageenan-induced
nobilis), spanish lavender (Lavandula stoechas), and

IJPPR, Volume 8, Issue 1 : January 2016

Page 35

Ez Zoubi et al. / Phytochemical Screening, Anti-inflammatory…

fennel (Foeniculum vulgare) on common foodborne
pathogens. J. Agric. Food Chem. 2004; 52: 8255–
8260,.
12. Angioni A, Barra A, Coroneo V, Desi S, Cabras P.
Chemical composition, seasonal variability, and
antifungal activity of Lavandula stoechas L. ssp.
Stoechas essential oils from stem/leaves and flowers.
J. Agric. Food Chem, 2006; 54: 4364–4370.
13. Yassine E, Dalila B, Mohammed L, Abdellah F.
Antioxidant and Anti-inflammatory Properties of
Ethanolic Extract of Lavandula stoechas L. From
Taounate Region in Morocco. International Journal of
Phytopharmacology. 2014; 5(1):21-26.
14. Messaoud C, Chongrani H, Boussaid M. Chemical
composition and antioxidant activities of essential oils
and methanol extracts of three wild Lavandula L.
species. Nat. Prod. Res. 2012; 26:1976–1984.
15. El-Hilaly J,
Hmammouchi M, Lyoussi B.
Ethnobotanical Studies and Economic Evaluation of
Medicinal Plants in Taounate Province (Northern
Morocco). Journal of Ethnopharmacology. 2003; 149–
158.
16. Diallo A. Etude de la Phytochimie et des Activités
Biologique de Syzygium guineense WILLD.
(MYRTACEAE). These en Pharmacie. 2005 ; 39-40,.
17. Paris R, Nothis A. étude Sur quelques plantes de
nouvelle Caledonie.
Plantes médicinales et
Phytothérapie. 1996 ; 4 :274–287.
18. Lee Y, Howard LR, Villalon B. Flavonoids and
antioxidant activity of fresh pepper (Capsicum
annuum) cultivars. J. Food Sci. 1995;.60 (3): 473–476.
19. Ameena K., Dilip C, Saraswathi R, Krishnan PN,
Sankar C, Simi SP. Isolation of the mucilages from
Hibiscus rosasinensis linn. and Okra (Abelmoschus
esculentus linn.) and studies of the binding effects of
the mucilages. Asian Pacific Journal of Tropical
Medicine. 2010; 539-543.
20. Ramadan A, Soliman G, Sawsan S M, Salwa M N et
al. Evaluation of the safety and antioxidant activities of
Crocus sativus and Propolis ethanolic extract. Journal
of Saudi Chemical Society. 2012;16:13-21.
21. Soumeya K, Tahar D, Mohamed T, Hafidha M, Aicha
K, Chabane C. Evaluation Of Phytochemicals,
Antioxidant And Cytotoxic Activities Of Lavandula
Antineae Maire Endemic Medicinal Plant From
Algeria. Asian J Pharmaceut Res Health Care. 2014;
6: 24-31.
22. Al-Niaame Asmma E, Raghad Akram A. Study of
Lavandula officinalis L. buds of flowers extracts
activity against some species of multi-drug resistant
clinical isolates of bacteria. Iraqi Journal of
Biotechnology. 2013; 12(2): 82-91.
23. Viana G S B, Bandeira M A M, Matos F J A. Analgesic
and antiinflammatory effects of chalcones isolated
from
Myracrodruon
urundeuva
Allemão.
Phytomedicine Journal. 2003; 10: 189–195.
24. Havsteen B. The bioactivity and medical significance
of the flavonoids. Pharmacol. Ther, 2002; 96:67–202.
25. Chi Y, Jong H, Son K, Chang H, Kang S, Kim H.
Effects of Naturally Occurring Prenylated Flavonoids

on Enzymes Metabolizing Arachidonic Acid:
Cyclooxygenases
and
Lipoxygenases.
Biochem.Pharmacol. 2001; 62:1185–1191.
26. Middleton E, Kandaswami C, Theoharides T. The
effects of plant flavonoids on mammalian cells:
implications for inflammation, heart disease and
cancer. Pharmacol Rev. 2000; 52: 673-751.
27. Gerhauser C, Alt A, Heiss E, Gamal-Eldeen A, Klimo
K., Knauft J. et al. Cancer chemopreventive activity of
Xanthohumol, a natural product derived from hop. Mol
Cancer Ther. 2002; l (1): 959–69.
28. Ferrandiz M, Alcaraz M. Antiinflammatory Activity
and Inhibition of Arachidonic-Acid Metabolism by
Flavonoids. Agents Actions. 1991; 32: 283–8.
29. Gerhauser C. Beer constituents as potential cancer
chemopreventive agents. Eur J Cancer. 2005;41:
1941–54.
30. Miceli N, Taviano M F, Giuffrid D, Trovato A,
Tzakou O, Galati E M. Anti-inflammatory activity of
extract and fractions from Nepeta sibthorpii Bentham.
Journal of Ethnopharmacology. 2005; 97: 261–266.
31. Hsieh H, Lee T, Wang J, Lin C. Synthesis and antiinflammatory effect of chalcones and related
compounds. Pharm Res, 1998; 15: 39–46.
32. Sindhu G, Ratheesh M, Shyni G L, Bala N, Helen A.
Anti-inflammatory and antioxidative effects of
mucilage of Trigonella foenum graecum (Fenugreek)
on adjuvant induced arthritic rats. International
Immunopharmacology. 2012; 12:205–211.
33. Khan I, Nisar M, Ebad F, Nadeem S, Saeed M, Khan
H, Samiullah Khuda F, Karim N, Ahmad Z. Antiinflammatory activities of Sieboldogenin from Smilax
china Linn.: experimental and computational studies.
J. Ethnopharmacol. 2009.
34. Di Rosa M, Willoughby D A. Screen for antiinflammatory drugs . Journal of Pharmacy and
Pharmacology. 1971; 23: 297–298.
35. Ayoola G, Akpanika G, Awobajo F, Sofidiya M,
Osunkalu V, Coker H, Odugbemi T.
AntiIinflammatory Properties of the Allanblanckia
floribunda (Guttiferae). Bot. Res. Intl. 2009; 2(1): 2126.
36. Park M, Choi H, Kim J, Lee H, Ku S. 28 days repeated
oral dose toxicity test of aqueous extracts of
Mahwangyounpae teng, a pohyherbal formula. Food
Chem.Toxic. 2010; 48 :2477–2482.
37. Jahn A I, Günzel P K H. The value of spermatology in
male reproductive toxicology: do spermatologic
examinations in fertility studies provide new and
additional information relevant for safety assessment.
Reprod. Toxicol. 1997; 11: 171-178.
38. Raza M, Al-Shabanah O A, El-Hadiyah T M, Al-Majed
A A. Effect of prolonged vigabatrin treatment on
hematological and biochemical parameters in plasma,
liver and kidney of Swiss albino mice. Sci. Pharm.
2002;70:135-145.
39. Filippin F B, Reis K, Cemin L, Duzzioni M, Hermes E
M, Souza L C. Novo intervalo de referência para
alanina aminotransferase usando o sistema

IJPPR, Volume 8, Issue 1 : January 2016

Page 36

Ez Zoubi et al. / Phytochemical Screening, Anti-inflammatory…

automatizado de bioquímica Dade Behring Ar
Dimension. News Lab. 2004; 65: 148- 160.

40. Kew M C. Serum aminotransferase concentration as
evidence of hepatocellular damage. Lancet. 2000;
355:591-592.

IJPPR, Volume 8, Issue 1 : January 2016

Page 37

