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ABSTRACT
In the present study, 30-day subacute toxicity, antioxidant and anti-inflammatory properties of ethanolic extract of Warionia saharae leaves were
investigated. We have demonstrated the antioxidant and free radical scavenging abilities by using different in vitro bioanalytical methods (DPPH,
PPM and FRAP). The IC50 value of W. saharae of saponins extract was weak (IC50 = 74.14 μg/ml), since its antioxidant activity was higher than that
of ethanolic extract (IC50 = 182 μg/ml) and ethyl acetate extract (IC50 = 197.4 μg/ml). Histopathological examination and biochemical analysis of
renal and liver functions, demonstrated that ethanolic extract at oral dose of 5 g/kg BW inducted nephrotoxicity and caused the damaged structural
integrity of the liver. The ethanolic extract at doses of 200 and 400 mg/kg BW decreased the inflammation (56.42% and 61.45% inhibition,
respectively) form the 2th h after carrageenan administration. Ethanolic extract has shown significant (p < 0.05) inhibition of paw edema when
compared with control rats (NaCl 0.9%) and were higher to that of diclofenac (reference drug). The present study supported the utilization of W.
Saharae in traditional Moroccan medicine and suggests that this plant present interesting potential source of natural antioxidants that could be
used to treat inflammatory diseases.
Keywords: Warionia saharae, Subacute toxicity, Anti-inflammation, Antioxydante activity, Ethanolic extract.

INTRODUCTION
The use of traditional medicine is widespread and plant still
represents a large source of natural antioxidants that might serve as
leads for the development of novel drugs1. In the Moroccan
traditional medicine, the leaves of Warionia saharae are used to
treat inflammatory diseases, such as rheumatoid arthritis, for
gastrointestinal disorders and epileptic crisis2. This species known
by the vernacular names of “Afessas”, “Abessas” and “Tazart n-îfiss”
is considered to have medicinal properties mainly by its essential
oils3. The chemical composition of W. saharae leaves has been
investigated and thus twelve new guaianolide type sesquiterpene
lactones were identified. Cytotoxic and anti-inflammatory
sesquiterpene lactones effects were showed4-6. The chemical
composition of the hexanoic extract prepared using Soxhlet
apparatus from W. saharae leaves was reported by Elamrani et al7.
In addition, several studies reported the chemical composition of W.
saharae essential oil from the leaves8-11.
The genus Warionia has been recently transferred to the Cichorieae tribe
by Katinas et al12 based on molecular data. This monotypic genus was
included in the Cichorioideae subfamily of Asteraceae by Bremer13 but
was not assigned to any of its tribes. Warionia yielded sesquiterpene
lactones and is therefore included in this review. Warionia saharae
Benth. & Coss., is endemic to northwestern edge of the African Sahara
desert, in Morocco; including Ijoukaka (High Atlas), Cape Ghir, Tamanar,
Tazerwalt, Tiznit, Agadir, Ifni, Bou Izakarn, Oued Ouarksiz, Figuig and
Erfoud, and in Algeria at Béni-Ounif (South Oran)12.
The present study was carried out to investigate the antioxidant
capacity, histopathological toxicity and anti-inflammatory activity of
the ethanolic extract of dried leaves of W. saharae in experimental
rat model. Thus to obtain information on pharmacological
properties and biosafety of leaves extract of this plant used in
Moroccan traditional medicine.
MATERIALS AND METHODS
Plant material
Aerial parts of W. saharae (Warionia saharae Benth. & Cosson, Bull.
Soc. Bot. France 19: 166. 1872) were collected from Tata region (650
Km south of Casablanca) in April 2010 and the biological

authentication was carried out by professors Fougrach Hassan and
Mohammed Hsaine in the Ecology and Environment Laboratory,
Faculty of sciences Ben M’sik, University Hassan II-Mohammadia.
Chemicals
Folin-Ciocalteu Reagent (FCR), Butylated hydroxytoluene (BHT),
Diclofenac (DIC) and vitamin E were purchased from Sigma
Chemical Co. (St. Louis, MO), 2,2-diphenyl-1-picrylhydrazyl (DPPH),
gallic acid, quercetin, carrageenan and vitamin C were obtained from
Somaprol (Casablanca-Morocco), the biochemical assay kits were
from BioSystems S.A. (Barcelona, Spain) and all other chemicals
were of analytical grade.
Phytochemical screening
The phytochemical analysis of W. saharae was performed using the
methodologies described by Wagner et al14, Evans15, Cannell16 and
Barbehenn17. The extracts of leaves W. saharae were tested for the
presence of flavonoids (cyanidine reaction), polyphenols and
tannins (FeCl3 test), alkaloids (Dragendorff’s reagent), sterols
(Liebermann–Burchard test), saponins (frothing test), coumarins
(visualization of the chromatogram under UV light 365 nm) and
mucilage (precipitated by addition of absolute ethanol).
Preparation of extracts
Ethanol extract
The powder of dried leaves W. saharae (50 g) was extracted with
absolute ethanol at room temperature (2×300 ml) for 24h.
Following the filtration, the ethanol extract was evaporated to
dryness under reduced pressure at 45 °C. The extract yield was 8.90
± 0.79% (w/w).
Ethyl acetate extract
50 g of powdered leaves were macerated for 4 h at 90 °C in 200 ml of
ethanol/water (v/v); then the filtrate was concentrated under
reduced pressure at 45 °C to remove the ethanol phase. The residue
was extracted three times with ethyl acetate. The ethyl acetate
phases obtained were combined and evaporated to dryness and
conserved at 4 °C until use. The extract yield was 4.04 ± 0.13%
(w/w).
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Saponins extract
Saponins were extracted according to the method of Applebaum
et al 18. The organic phase, evaporated at 45 °C, were weighed
and stored at 4 °C for further studies. . The extract yield was 2.04
± 0.03% (w/w). Each extraction was done in duplicate.
Dosage of total phenolic and total flavonoid compounds
Extract of total phenolic and total flavonoid compounds was
prepared from W. saharae powder as described by Chitindingue
et al19 slightly modified. The powder leaves (2 g) was extracted
twice with 20 ml of aqueous methanol solution (50%). The two
volumes were combined, made up to 40 ml, centrifuged at 4500
rpm for 20 min and stored at 4 °C in the dark for analysis.
Total phenolic compounds were determined following the method
adapted from Wolfe et al20, using Folin–Ciocalteu reagent. Gallic
acid was used as a standard for the calibration curve. The total
phenolic content was expressed as milligrams of gallic acid
equivalents per gram of dry weight (mg GAE/g DW). Total
flavonoid compounds were measured according to a colorimetric
assay of Zhishen et al21. Total flavonoid content in leaves extract of
W. saharae was expressed as milligrams-quercetin equivalents per
gram of dry weight (mg QE/g DW). Extracts were analyzed in three
replications.
Antioxidant activity
DPPH radical scavenging assay
The radical scavenging abilities of W. saharae were evaluated
according to the slightly modified method of Pothitirat et al22. 0.5 ml
of various concentrations of extracts and standards BHT, vitamin C
and vitamin E separately were added to 1 ml of a 100 µM methanol
solution of DPPH. The reaction mixture was incubated in the dark at
room temperature for 20 minutes. The absorbance was monitored at
517 nm against blank containing methanol. The decrease in optical
density of DPPH on addition of test samples in relation to the control
was used to calculate the antioxidant activity as percentage of
inhibition (%IP) of DPPH radical:

measured at 700 nm. Vitamin E was used as a positive control. In
this method, higher absorbance indicates higher reducing power of
the extract.
Pharmacological procedures
Animals
Albino Wistar rats of either sex weighing 190 ± 50 g body weight
(BW) were used in the present study. These animals were raised in
the animal house of the Faculty of sciences Ben M’sik, University of
Hassan II-Mohammedia. They were kept under controlled room
temperature allowing food and water ad libitum and were exposed
to 12 h day/night cycles. All experiments were carried out in
compliance with the Guide for The Care and Use of Laboratory
Animals.
Subacute toxicity
Animals were divided into five groups of six animals (3 males
and 3 females) for each dose level of ethanolic extract of W.
saharae and control group. Subacute toxicity was evaluated after
oral single daily administration (10 ml/kg BW) of ethanolic
extract at 0.5, 1.25, 2.5 and 5 g/kg BW for a period of 30 days.
The control group received distilled water. Toxic manifestations
and mortality were monitored daily, whereas body weight
changes were recorded every 5 days.
Biochemical analysis
At the end of the 30-day period, all surviving animals were fasted
overnight, anesthetized with diethyl ether and sacrificed by
decapitation afterwards for blood collection from a common carotid
artery at the neck. The blood collected was allowed to clot before
centrifugation (4000 rpm at 4 °C for 5 min) to obtain serum, which
was analyzed for glucose, creatinine, aspartate transaminase (AST),
alanine transaminase (ALT) and total cholesterol.
Histopathological examination of the liver and kidney tissues

% IP = {(Abscontrol – Abssample)/Abscontrol} × 100. Where; Abscontrol is the
absorbance of DPPH radical + methanol and Abssample is the
absorbance of DPPH radical + sample extract or standard. The
antioxidant activity of samples was expressed as IC50 in µg/ml
required to inhibit the formation of DPPH radicals by 50%.

After blood collection, liver and kidneys were carefully dissected out.
Small slices of these freshly harvested tissues were fixed in formalin
solution (10%), dehydrated by serial ethanol solution, diaphanized
with ethanol-toluene and enclosed with paraffin. Micrometer
sections, cut by a rotary microtome, were stained with hematoxylineosin (H&E) and examined under a light microscope.
Photomicrographs of the samples were recorded.

Determination of total antioxidant capacity

Carrageenan-induced hind paw edema model

The total antioxidant capacity of ethanolic extract was evaluated by
the phosphomolybdenum method (PPM) according to the procedure
describe by Prieto et al23. The assay is based on the reduction of Mo
(VI)–Mo (V) by the extract and subsequent formation of a green
phosphate/Mo (V) complex at acid pH. A 0.1 ml extract was
combined with 0.3 ml of reagent solution (0.6 M sulfuric acid, 28 mM
sodium phosphate and 4 mM ammonium molybdate). The tubes
containing the reaction solution were incubated at 95 °C for 90 min.
Then the absorbance of the solution was measured at 695 nm
against blank after cooling to room temperature. Ethanol (0.1 ml)
was used as blank instead of extract and calibration curve was made
using vitamin E as standard. The antioxidant capacity was expressed
as the number of milligrams equivalents of vitamin E per gram of
dry weight (mg EVE/g DW). Tests were performed in three
replicates.

Anti-inflammatory activity was measured using carrageenaninduced hind paw edema assay according to the method of
Winter et al 25 and Adeyemi et al26. 30 min after intramuscular
administration of the ethanolic extract, each rat was injected
into subplantar tissue of the right hind paw with 0.2 ml of a
freshly prepared 1% carrageenan suspension in physiological
saline. Experimental rats were divided randomly into five groups
with three rats in each group. Group A; rats were used as
untreated control. Each rat of the Group B received saline (10
ml/kg) only. Each rat in Group C and D received 200 and 400
mg/kg BW of W. saharae ethanolic extract respectively. Group E;
positive control rats received DIC as reference drug (100 mg/kg
BW). Linear diameter of the injected paw was measured at 0 h
(D0: before phlogistic agent injection) and 1, 2, 3, 4, 5 and 24h
intervals later (Dt). Percentage inflammation (edema) was
calculated from the formula: (Dt - D0)/D0×100, while percentage
inhibition of the edema was calculated from the formula: [(Dt D0) control - (Dt - D0) treated] /(Dt - D0)control ×10027.

Reducing power assay
The FRAP (Ferric Reducing Antioxidant Power) of the ethanolic
extract was determined according to the method of Oyaizu24. Various
concentrations of the extracts (0 – 1000 µg/ml) in distilled water
were mixed with phosphate buffer (2.5 ml, 0.2 M, pH 6.6) and 1% of
potassium hexacyanoferrate water solution (2.5 ml, K3[Fe(CN)6]).
The mixture was incubated at 50 °C for 20 min. Aliquot of
trichloracetic acid (2.5 ml, 10% aqueous solution) was added to the
mixture which was then centrifuged at 3000 rpm for 10 min. The
supernatant (2.5 ml) was mixed with distilled water (2.5 ml) and a
freshly prepared FeCl3 solution (0.5 ml, 0.1%). The absorbance was

Statistical analysis
In each test, the experimental data represent the mean ± Standard
Deviation (SD). The IC50 was obtained with a computer program
GraphPad (Prism V. 5.00) by plotting the percentage of inhibition
versus the logarithm concentrations. Statistical analyses were
performed with XLSTAT V.7.1. The significance of the difference
among groups was analyzed using ANOVA followed by the Fisher
(LSD test) and Dunnett tests. Differences were considered significant
at the level p < 0.05.
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The result of the phytochemical screening is presented in Table 1.
This reveals abundant presence of polyphenols and tannins,
moderate presence of saponins, coumarins and mucilages and a
weak concentration of flavonoids and sterols. Test was negative for
alkaloids.

value of W. saharae of saponins extract was weak (IC50 = 74.14
μg/ml), since its antioxidant activity was a higher than that of
ethanolic extract (IC50 = 182 μg/ml) and ethyl acetate extract (IC50 =
197.4 μg/ml) (Table 2). These results reveal that extracts of W.
saharae have important antioxidant properties. That was confirmed by
FRAP test measuring the reductive ability and PPM test of ethanolic
extract. The values of FRAP and PPM tests were 20.15 ± 0.037 mg
EVE/g DW and 39.29 ± 0.028 mg EVE/g DW respectively.

Table 1: Phytochemical screening of the W. saharae leaves.

Table 2: DPPH scavenging activity of W. saharae extracts.

RESULTS
phytochemical screening, phenolics and flavonids contents

Constituants
Polyphenols
Flavonoids
Tanins
Saponins (froth index)
Sterols
Alkaloids
Coumarins
Mucilages

Extract
Ethanolic
Ethyl acetate
Saponins
BHT
Vitamin C
Vitamin E

Results
+++
+
+++
166
+
++
++

%IP
80.93a ± 0.014
88.10a ± 0.003
83.80b ± 0.009
86.02c ± 0.003
85.82c ± 0.003
82.23c ± 0.002

IC50 (μg/ml)
182 (R2 = 0.980)
197.4 (R2 = 0.983)
74.14 (R2 = 0.993)
10.04 (R2 = 0.997)
9.45 (R2 = 0.989)
18.82 (R2 = 0.982)

Values represent mean ± SD for three replicates.

+ + +: Abundant, ++: moderately presence, +: weakly present, -: absent.
The amount of total phenolics and flavonoids measured according to
the methods described previously showed that their contents were
57.85 ± 0.03 mg EAG/g DW and 15.95 ± 0.01 mg EQ/g DW
respectively. These results are in agreement with recent data for the
same species from Algeria28.
Antioxidant activity
The antioxidant activities of W. saharae were compared with the
standards vitamin C, BHT and vitamin E. DPPH free radical scavenging
activity (%IP) was evident for all extracts tested as showed in Table 2.
A lower IC50 value indicates a greater antioxidant activity. The IC50

IP = Inhibition percentage, BHT = Butyl Hydroxyl Toluen.
a1000

μg/ml, b600 μg/ml, c100 μg/ml.

Subacute toxicity
Oral administrations of doses 0.5 to 2.5 g/kg BW of W. saharae
ethanolic extract were found to be safe in rats during the 30-day
treatment period. The body and liver weight of the animals given
ethanolic extract daily did not show any significant differences
compared with the control group (Table 3). However, the dose 5
g/kg BW of the plant extract presented signs of toxicity and caused
death of animals. In this group we marked a swelling of the kidneys
and the liver weight was higher than that of the control group as
presented in Table 3.

Table 3: Body and liver weights of rats treated with ethanolic extract of W. saharae.
Ethanolic extract (g/kg BW)
0
0.5
165 ± 16.29
216 ± 49.52
209 ± 18.75
234 ± 4.96
8.72 ± 1.12
7.2 ± 0.92

Body weight (g) at 0 day
Body weight (g) at 30 days
Liver weight

1.25
221 ± 22.77
268 ± 32.10
8.73 ± 0.92

2.5
153 ± 10.65
188 ± 24.09
8.9 ± 1.29

5
222 ± 13.43
256 ± 4.24a
12.94 ± 5.60a

Data are expressed as mean ± SD, n = 6. aValues are the means of tow surviving rats. No statistical difference between the control (10 ml/kg BW of
distilled water) and ethanolic extract W. saharae treated group (P < 0.05).
Signs of toxicity and deaths were recorded during the 30 days of
treatment via oral administration of ethanolic extract. 66 % of the
animals treated with oral daily dose of 5 g/kg BW of ethanolic extract
were died. The LD50 value of the ethanolic extract of W. saharae toward
Artemia salina was determined in our precedent work and it was found
to be 45.02 mg/ml11. According to the classification of Meyer et al29, the
ethanolic extract of leaves of W. saharae can be classed as not toxic. The
percentage weight change in the groups treated with 0.5, 1.25 and 2.5
g/kg doses daily (Figure 1) tended generally to be higher compared to
control group. The group received 5 g/kg BW marked a decrease of body
weight until 21 days of period treatment (-56%, -24%, -11% at 10th, 15th

and 20th days respectively). After that, all male rats and one female were
died in this group. The two females which succeeded in adapting to the
treatment have started to gain weight (5% and 13% at 25th and 30th days
respectively). A study of biochemical parameters showed that the
ethanolic extract treatment induced a significant (p < 0.05) increase of
glucose serum at the doses of 2.5 and 5 g/kg BW when compared to the
control group. Total cholesterol showed a significant increase at the dose
of 2.5 g/kg BW. The activities of the enzymes ALT and AST and
concentration of serum creatinine were significantly increased in the
groups treated with 1.25, 2.5 and 5 g/kg BW compared to the control
group (p < 0.05) (Table 4).

Body weight (g)

A
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0
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Fig. 1: (A) Effect of subacute oral administration of ethanolic extract of W. saharae on the body weight of rats (n = 6) for 30 days at the
following doses: 0 (control), 0.5, 1.25, 2.5 and 5 g/kg BW. The rats were weighed before the start treatment (D0) and then every 5 days
(D5, D10, D15, D20, D25 and D30). (B) Percentage change in the weight of rats compared to the pre-treatment values during 30-day of
subacute treatment. In the 25th and 30th days, the values are the means of tow surviving rats.
Table 4: Biochemical parameters of rats treated with ethanolic extract of W. saharae.
Parameters
Glucose (g/l)
Total Cholestero (g/l)
AST (UI/L)
ALT (UI/L)
Creatinine (mg/l)

Ethanolic extract (g/kg BW)
0
0.5
1.18 ± 0.02
1.32 ± 0.08
0.43 ± 0.04
0.49 ± 0.04
138 ± 5.66
140 ± 9.90
110 ± 7.07
117 ± 3.54
4.67 ± 0.58
5.00 ± 0.00b

1.25
1.36 ± 0.20
0.52 ± 0.01
185 ± 11.31b
140 ± 8.54b
6.00 ± 0.00b

2.5
1.83 ± 0.16bc
0.71 ± 0.16b
212 ± 27.58bc
134 ± 2.12b
5.50 ± 0.70b

5
1.48 ± 0.06a b
0.56 ± 0.12a
186 ± 22.63ab
114 ± 15.56a
5.50 ± 0.71ab

Data are expressed as mean ± SD, n = 6. aValues are the means of tow surviving rats. All groups were administered at 0.5, 1.25, 2.5 and 5 g/kg BW
daily for 30 days. Significantly different from the control group (0 g/kg BW) (P < 0.05): bFisher test, cDunnett test.
Histopathological study

Anti-inflammatory effect

Light microscopic examination did not reveal changes in control group
(Figure 2) and the treated groups with following daily doses: 0.5, 1.25
and 2.5 g/kg BW of leaves ethanolic extract of W. saharae. However,
histopathological changes were seen in the group received 5 g/kg BW.
These findings in liver and kidneys are elucidated in Figure 3. An
enlargement of the cell size was noticed in liver tissue. Cytoplasm of
hepatocytes was light and seat of cholestase with sinusoidal congestion
(Figure 3c). Inflammatory infiltrate portal made up of lymphocytes and
rare polynuclear eosinophils (Figure 3d) was also evident in all surviving
animals of the ethanolic extract group at the dose of 5 g/kg BW. The
kidneys morphology of this group was marked by an infiltration of
nodular lymphoid in the renal interstitium (Figure 3e). Treatment with
the ethanol extract of W. saharae at dose of 5 g/kg BW demonstrated
toxic manifestations in the liver and kidneys in the experimental animals.

Carrageenan-induced hind paw edema model was used to evaluate
the anti-inflammatory properties of ethanolic extract of W. saharae
leaves. The subplantar injection of carrageenan (1%) produced a
local edema that increased progressively to reach its maximum in 5
h (81.73 ± 0.11%). The extract decreased significantly the
carrageenan-induced increase in paw diameter as compared with
control rats (Table 5). One hour after carrageenan administration,
ethanolic extract of W. saharae at doses of 200 and 400 mg/kg BW
showed a potent inhibition of edema formation which were 33.61 ±
0.05% and 49.57 ± 1% respectively, while that of control (group B)
was 1.68 ± 0.64%. The inhibition in edema formation reaches
maximum significant values at 5 h after treatment (57.44% and
68.08% respectively at the indicated doses) and was higher to that
of the non-steroidal drug diclofenac (36.96 ± 0.77%).

Fig. 2: Photomicrographs of normal hepatic parenchyma (a) and normal kidneys parenchyma (b) from control rat (H&E, x 400).
531

Amezouar et al.
Int J Pharm Pharm Sci, Vol 4, Suppl 5, 528-533

Fig. 3: Histopathological changes in the liver and kidneys in rats group treated orally with 5 g/kg BW of ethanolic extract of W. saharae for
30 days (H&E, x 400). (c) Enlarged hepatocyte sizes, Light cytoplasm and seat of cholestase with sinusoidal congestion. (d) Inflammatory
infiltrate portal made up of lymphocytes and rare polynuclear eosinophils. (e) Infiltration of nodular lymphoid in the renal interstitium.
Table 5: Anti-inflammatory activity of ethanolic extract of W. saharae (200 and 400 mg/kg BW) and DIC (100 mg/kg BW) on rat hind paw
edema induced by carrageenan.
Groups

Dose

A
B

0
10 ml/kg

C

200 mg/kg

D

400 mg/kg

E

100 mg/kg

Time (h) and paw diameter (mm)
0
1
7.66 ± 0.57
11.63 ± 0.55
7.83 ± 0.28
11.73 ± 0.64
(1.68%)
8.33 ± 0.57
10.96 ± 0.05
(33.61%)
9 ± 0.00
11 ± 1
(49.57%)a
7.50 ± 0.70
10 ± 0.00
(36.97%)

2
13.63 ± 0.63
13.60 ± 0.52
(3.35%)
10.93 ± 0.90
(56.42%)ab
11.30 ± 0.60
(61.45%)ab
11.60 ± 0.56
(31.28%)

3
13.36 ± 0.55
13.30 ± 0.51
(4.09%)
10.70 ± 0.60
(58.47%)ab
11.33 ± 0.57
(59.06%)ab
11.55 ± 0.63
(28.94%)

4
13.66 ± 0.57
13.63 ± 0.63
(3.33%)
11 ± 1.00
(55.55%)ab
11.26 ± 0.46
(62.22%)ab
11.50 ± 0.70
(33.33%)

5
13.93 ± 0.11
13.96 ± 0.05
(2.12%)
11 ± 0.00
(57.44%)ab
11 ± 0.00
(68.08%)ab
11.45 ± 0.77
(36.96%)ab

24
12.16 ± 0.28
12.06 ± 0.11
(5.92%)
10.30 ± 0.60
(56.29%)ab
10.63 ± 0.55
(63.70%)ab
11 ± 0,00
(22.22%)

Data are represented as mean ± SD (n=3). Percentage inhibition of the carrageenan-induced inflammation by the W. saharae ethanolic extract and
the reference drug (DIC) are indicated as (%). Significantly different from the control group B (NaCl 0.9%) (P < 0.05): aFisher test, bDunnett test.
DISCUSSION
This study was conducted to evaluate the antioxidant, the subacute
toxicity and the anti-inflammatory properties of W. saharae leaves
which were widely used in traditional medicine in south of Morocco.
The phytochemical screening of the chemical composition of
extracts showed the presence of secondary metabolites in leaves of
W. saharae such as polyphenols, tannins, flavonoids, saponins and
caumarins. We investigated the antioxidant capacity with DPPH
radical scavenging; PPM test and reducing power assay (FRAP)
which reflects the electron donating capacity of bioactive
compounds in extract of W. saharae leaves. The DPPH radical is a
free radical, which has been widely used as a tool to estimate free
radical scavenging activities of several natural compounds such as
phenolics and anthocyanins or crude mixture such as aqueous or
organic extract of plants. Antioxidants, on interaction with DPPH,
either transfer electrons or hydrogen atoms to DPPH, thus
neutralizing the free radical character30. The degrees of discoloration
caused by the loss of the initial purple showed the potential for

binding of the free radicals. All extracts showed a considerable
antioxidant potential (Table 2). The antioxidant activities of extracts
of W. saharae leaves and the standard compounds were as follows:
Vitamin C > BHT > Vitamin E > Saponins extract > Ethanolic extract >
Ethyl acetate extract. It’s reported that phenolic compounds have
received considerable attention, due to their antioxidant activities
and free radical scavenging abilities, which potentially have
beneficial implications in human health31,32. As cited in many studies,
natural antioxidants that are present in herbs and spices are
responsible for inhibiting or preventing the deleterious
consequences of oxidative stress33. The activities of natural
antioxidants in influencing diseases are closely related to their
ability to reduce DNA damage, mutagenesis, carcinogenesis and
inhibition of pathogenic bacterial growth34.
Evaluation of anti-inflammatory effects showed that ethanolic
extract of W. saharae decreased significantly the carrageenaninduced increase in paw diameter as compared with control rats.
As cited previously, leaves of W. saharae yielded sesquiterpene
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lactones of the guainolide group. Hilmi et al 5 studied in parallel,
the anti-inflammatory and the cytotoxic potential of the isolated
guaianolides. Their results revealed that guaianolide type
sesquiterpene lactones can differentially modulate gene
transcription of pro-inflammatory and house-keeping genes
despite of similar activity in NF-kB EMSA, IL-6 reporter gene,
and cytotoxicity assays. In our best knowledge, no study has
been conducted on experimental animals for the scientific
evaluation of anti-inflammatory effects and toxicity on Warionia
genus. The biochemical results were confirmed by the
histological pattern of intact structure of liver tissues and
normal kidneys showing normal tubular brush borders and
intact glomeruli for the doses lower than 2.5 g/kg BW compared
to the control group. While toxic sings were shown in the renal
and liver tissues on treatment with dose 5 g/kg BW of ethanolic
extract of W. saharae. Serum creatinine concentration was
significantly increased (p < 0.05) in the treated group of animals
(1.25, 2.5 and 5 g/kg BW) indicating the induction of
nephrotoxicity when compared to the control rats. Hepatic
function has been monitored by the evaluation of serum level of
transaminases ALT and AST. The rise in serum levels of AST, ALT
and cholesterol could been attributed to the damaged structural
integrity of the liver, because they are cytoplasmic in location
and released into circulation after cellular damages36.
CONCLUSION
The present study supported the utilization of W. saharae in
traditional Moroccan medicine. The ethanolic extract of leaves has
an anti-inflammatory activity. This effect could be due to the
secondary metabolites by the same or different mechanisms of
sesquiterpene lactones as showed by Hilmi et al5. The results
indicated that ehtanloic extract did not produce histological toxic
manifestations in rats in doses up to 2.5 g/kg BW and suggest that
this plant present interesting potential source of natural phenolics
and antioxidants that could be used to treat inflammatory diseases
and to reduce oxidative stress in human beings.
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