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ABSTRACT
Introduction: Bubonium graveolens is used in traditional pharmacopoeia against imbalances of
the gastrointestinal tract, cephalic pains, and bronchitis, and as an anti-inflammatory agent. Meth-
ods: We have investigated the analgesic and anti-inflammatory activities of the aqueous extract of
Buboniumgraveolens in male mice of strain NMRI Albinos, weighing between 22 g and 38 g. Acetic
acid was used to induce writhes in the mice and inflammation of paw edema. Results: Evalua-
tion of the analgesic activity showed that the aqueous extract at 150 mg/kg of the plant induced
a decrease in the number of abdominal cramps caused by 1% acetic acid. The aqueous extract
of the plant had an analgesic effect almost equal to that of Diclofenac; in fact, the latter caused a
pain inhibition of 49± 1.1% while Bubonium graveolens caused a pain inhibition of 49.6± 2.1%, at
the concentration of 150 mg/kg. Evaluation of the percentage of inhibition showed that the aque-
ous extract of Buboniumgraveolens had a better anti-inflammatory activity compared to Diclofenac
sodium during the treatment duration (69.57%— 56.52% at 60 min; 71.43%— 50.00% at 120 min,
and 75.00%—66.67% at 180min). Conclusion: The results of this research indicate that Bubonium
graveolens inhibits inflammation and could explain its effective use in traditional medicine.
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INTRODUCTION
Bubonium graveolens is a medicinal plant growing in
arid and semi-arid climates. It stretches from the
north of Africa to the desert of Central Asia but
is widely represented in southwestern Algeria and
southern Morocco 1,2. It is considered as one of the
most important Saharan plants, used specifically for
its medicinal and aromatic properties 3,4. It is known
locally as ’Tafss’1.
Bubonium graveolens is used in the treatment of gas-
trointestinal disorders, fever, cephalic, dietary, and
bronchitis, as well as an anti-inflammatory agent5–7.
Recently it was used as a botanical fungicide8,9 and
was reported to possess antimicrobial and hypo-
glycemic activities 10,11.
According to literature review, a few studies have been
done on these species and have shown this plant to
be rich in monoterpenes12, flavonoids13, sesquiter-
penes14, and essential oils (43 compounds have been
identified; the latter are present in the leaves and
flowers)1. The essential oils of Bubonium graveolens
contain mainly oxygenated monoterpenes (37.6%
in leaves, and 60.3% in flowers), with 1,8-cinoeole
(21.5%) as the main constituent in the flowers1.
The other major components are cis-chrysanthenyl
acetate (44.30%), cis-8-acetoxychrysanthenyl acetate
(33.70%), and τ-muurolol (6.51%)15.

The aim of the study herein is to evaluate the pharma-
cological properties of the aqueous extract of Bubo-
nium graveolens to provide a scientific basis for the
empirical use of this plant in traditional pharma-
copoeia. Therefore, justification of the potential use of
Bubonium graveolens as an analgesic will be assessed
and verified.

MATERIALS - METHODS
Plant material
Aerial parts of Bubonium graveolens were collected
during flowering in south-western Algeria (March
2018), and identified by the National Agency of Na-
ture Protection (ANN), Bechar, Algeria. Botanical
identification and voucher specimen are conserved
in the Medicinal Plant Encyclopedia Herbarium of
bioactive molecules and Chiral Separation Labora-
tory (BMCS Lab) under accession number MPE11-7-
E3.

Preparation of the extract
The aqueous extract was prepared by Soxhlet extrac-
tion of 25 grams of powder in 150 mL of distilled wa-
ter for 6 hours. After decantation, the supernatantwas
filtered and the filtrate was evaporated under vacuum
in a rotary evaporator. An aqueous extract of vari-
ous concentrations (50mg/kg, 100mg/kg, 150mg/kg,
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200 mg/kg, 750 mg/kg, 1000 mg/kg, and 2000 mg/kg)
were prepared.

Apparatus
Plethysmometer (LE 7500 plethysmometer,
Barcelona, SPAIN) was used for measuring the
volume of the mouse paw.

Reagents
All chemicals were purchased from Sigma-Aldrich (St
Louis, MO, USA).

Animals
Permission was obtained from the Committee of use
of animal experiments (Approval # 943-19). The
study was carried out on mice NMRI Albinos, 100%
males, from the breeding laboratory of the Pasteur In-
stitute of Algeria. Their weight was between 22 and
38 g. Mice were randomly housed in plastic cages
with controlled temperature (25◦C) and under a 12 h
light–dark cycle. Animals benefited from an adapta-
tion period before use. They were fed andmaintained
under standard procedures, with access to water and
standard food (Bovin fattening). The mice were with
an empty stomach for 17 hours before each experi-
ment16.

Toxicity test
For toxicity testing, 8 batches of 6 mice were used for
testing the aqueous extract of Bubonium graveolens.
Doses administered were as follows: 50, 100, 150, 200,
750, 1000 and 2000 mg/kg of the aqueous extract.
They were administered with a physiological solution
at the rate of 10 µ l/g of mouse body weight; the con-
trol batch was administered with physiological water
at a rate of 10 µ l/g.
The mice were respectively dosed intraperitoneally
(IP) with aqueous extract or physiological water,
based on body weight. They were then observed for
2 hours to record immediate signs and behavior fol-
lowing intoxication, and monitored against the con-
trol group. After the 2 hours, themicewere given food
and water, followed by two observation periods (one
for 24 hours and one for 48 hours).

Study of analgesic activity

TestWrithing
Themethod used is similar to that described byKoster
et al. 17. We studied analgesic activity in mice using a
pain reaction, which is caused in mice by intraperi-
toneal (IP) injection of acetic acid 1% 18.
Five groups of six mices were constituted:

Control batch: Themice of this batch receive physio-
logical saline 30 minutes before the injection of acetic
acid (1%) by IP according to body weight.
Batch reference: The animals of this batch were
treated by subcutaneous injection (SC) of Diclofenac
sodium, at 30minutes before the IP injection of acetic
acid (1%).
Test batch: The animals receive IP administration of
the extracts at these concentrations (50 mg/kg, 100
mg/kg, 150 mg/kg, 175 mg/kg), at 30 minutes before
the injection of acetic acid (1%), according to body
weight.
Five minutes after the injection of acetic acid, we
counted the number of cramps in each mouse for 20
minutes. The percentage of inhibition of the tested
products was evaluated by the determination of the
mean of cramps, calculated according to the formula:

% inhibition =
A−B

A
×100

A: represents the average cramp of the mice of the
control group.
B: represents the mean cramps of the mice of the
treated lots.

Anti-Inflammatory activity
The anti-inflammatory activity study was evaluated
by the method of inhibition of 1% formalin-induced
mouse paw edema. The mice before each experiment
were with an empty stomach for 17 hours, at which
time inflammation is induced by injecting formalin
into the plantar arch of the left mouse paw19.
Measurements of the volumes of the right hind paw
of each mouse were performed prior to induction of
edema and every 1 h, 2 h, 3 h, 4 h and 5 h after the
formalin injection. Half an hour before the formalin
injection, the different lots of mice received the differ-
ent treatments:
A control group of 6 mice treated IP with physiologi-
cal water, according to body weight.
A reference batch of 6 mice treated by IP with Di-
clofenac sodium (20 µ l).
A batch of 6 mice treated with the extract IP with the
plant extract Bubonium graveolens at a dose of 150
mg/kg, according to body weight.
The anti-inflammatory activity of the products was
tested and its evolution was estimated by the deter-
mination of the average percentages of inhibition of
the edema, calculated according to the formula:

% d′inhibition =
(Vt−V0)temoin−(Vt−V0)traite

(Vt−V0)temoin ×100

V0: represents the volume of the paw at t = 0 (before
injection of formalin).
Vt : represents the volume of the paw at any time t.

4003



Biomedical Research and Therapy, 7(9):4002-4009

Statistical analysis
The obtained results were subjected to an analysis of
the variance (ANOVA) at a probability level of P <
0.05, and (n) represents the number of mice in each
group.

RESULTS

Toxicity
Immediate signs of change, intoxication, and sudden
death (in comparison with control animals) were fol-
lowed for 2 hours after IP administration of the aque-
ous extract. At 24 h and then 48 h later, we again
observed the mice to determine the delayed effects
of taking different doses of the aqueous extract of
Bubonium graveolens. Intra-peritoneal administra-
tion causes changes in the physical activity and behav-
ior of the mice. Table 1 summarizes the immediate
signs recorded during this experiment.
The observed results show that doses of 50 to 150
mg/kg did not cause any noticeable change in the be-
havior or activity of the mice. On the other hand, it
should be noted that the animals receiving doses of
200, 750, 1000 and 2000mg/kg showed strong signs
of hypo-activity, drowsiness and tachycardia, with no
mortality for the duration of study.

Writhing test
The acetic acid induced writhing test is a simple
and commonly used method for screening analgesic
drugs. The administration of acetic acid is responsi-
ble for the release of endogenous substances which are
supposed to excite the nerve endings, thereby causing
the pain20.
The following table (Table 2) gives us a representa-
tion of the analgesic activity of the aqueous extract of
Bubonium graveolens.
The control group which received physiological saline
showed writhing after the intraperitoneal injection of
1% acetic acid; the average number of abdominal con-
tractions were 121± 0.7, with a percentage inhibition
of 0% over a duration of 20 minutes.
Subcutaneous administration of Diclofenac sodium
(20 µ l) followed by injection of acetic acid yielded an
average number of abdominal contractions of 49 ±
1.1, which was equivalent to a percentage inhibition
of 59.50% (p < 0.05, n = 5).
Administration by IP route of the aqueous extract of
Bubonium graveolens in progressive doses (i.e. 50,
100, 175 mg/kg) yielded the following results: for 50
mg/kg dose, the mean number of abdominal contrac-
tions was 108.8 ± 0.4, i.e. percentage of inhibition of

10.08%; for 100 mg/kg dose, the mean number of ab-
dominal contractions was 67 ± 2.1, i.e. percentage
inhibition of 44.62%; for 175 mg/kg dose, the mean
number of abdominal contractions was 54.6 ± 1, i.e.
percentage of inhibition was 54.87% (p < 0.05, n = 5)
(Table 2 and Figure 1).

Evaluation of anti-inflammatory activity
Assessment of the anti-inflammatory activity of the
aqueous extract was carried out bymeasuring the vol-
ume of edema induced by formalin in three lots of
6 mice (control, test and reference). The results are
represented in the form of a curve showing the evolu-
tion of the volume of the edema as a function of time
(Figure 3). The injection of formalin at the hind paw
of the mice causes a progressive increase of the edema
with a maximal volume after 3 hours21. Formalin
causes local inflammation when injected into the fas-
cia of the sole of the foot22 as well as carrageenan23.
Intraperitoneal administration of Diclofenac sodium
at 20 µ l prevents the increase in the volume of the
mouse paw. Indeed, mouse paw volume after 30 min
was 0.073± 0.019, after 60min was 0.067± 0.020, af-
ter 120 min was 0.062± 0.016, and after 180 min was
0.050± 0.003.
The dose of 150mg/kg of the aqueous extract of Bubo-
nium graveolens, administered IP, importantly pre-
vented the inflammatory process. Indeed, the in-
crease in the volume of the mouse paw was 0.075 ±
0.031, 0.060± 0.052, 0.055± 0.036, and 0.053± 0.022
after 30, 60, 120, and 180 min, respectively.
The following figure gives a representation of the per-
cent inhibition of mouse left leg edema induced by
formalin (1%) and after administration of the aque-
ous extract of Bubonium graveolens and Diclofenac.
The anti-inflammatory effect of the aqueous extract
of Bubonium graveolens has been evaluated in the
present work. The results obtained show that the
aqueous extract has an anti-inflammatory activity sig-
nificant to that of Diclofenac sodium.
The results obtained from the anti-inflammatory
tests show that the aqueous extracts of Bubonium
graveolens in our study appreciably reduce formalin-
induced edema.

DISCUSSION
The results of the evaluation of the analgesic activity
allowed us to note that the control mice developed a
large number of cramps (121 cramps for 20 minutes)
after administration of acetic acid. Themice that were
treated with Diclofenac developed a reduced num-
ber of cramps compared to the control group; this
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Figure 1: Effects of aqueous extract of Bubonium graveolens on pain induced by acetic acid 1%. Each value
represents the average of the number of abdominal contractions; *: p < 0.05, **: p < 0.01,significant difference
from the negative control group, with n = 5.a

a(*, **, ***)Describe respectively that p <0.05, p <0.01 and p <0.001; Comparison to the corresponding controls (ANOVA).

Figure 2: Effects of aqueous extract of Bubonium graveolens on pain induced by acetic acid 1%. Each value
represents the average and percentage of inhibition of abdominal contractions.
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Table 1: Results of the intraperitoneal toxicity test of the aqueous extract of Bubonium graveolens

Product Doses (mg/kg) Symptoms Mortality

Hypoactivity Drowsiness Tachycardia

Aqueous 
extract

50 - - - 0

100 - - - 0

150 - - - 0

200 + + + 0

750 ++ ++ ++ 0

1000 +++ +++ +++ 0

2000 +++ +++ +++ 0

- : No sign; + :High sign

Table 2: Analgesic effect of the aqueous extract of Bubonium graveolens on the abdominal contractions
induced in themouse by the injection of acetic acid

Organs and doses (mg/kg) Number of abdominal
contractions

Percent inhibition (%)

Witness 121± 0.7 -

Diclofenac (20 µ l) 49± 1.1 59.50

Excerpts

50 108.8± 0.4 10.08

100 67± 2.1 44.62

150 49.6± 2.1 59.00

175 54.6± 1 54.87

Figure 3: Evolution of edema in the presence of an intraperitoneal pretreatment, after administration of
the aqueous extract 150mg / kg. Each point represents an average of 6 mice (n = 6).
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Figure 4: Percentage of inhibition of left paw edema of mice, induced by formalin (1%) and after the 
administration of the aqueous extract of Bubonium graveolens and diclofinac.

was confirmed by the observed percentage of protec-
tion (59.5% inhibition). Conversely, mice that were
treated with our extract developed a reduced number
of cramps compared to the control mice. In fact, the
percentages of protection against cramps calculated
for the different products show a relative superiority
of the Bubonium graveolens extract, namely for 150
mg/kg dose (59% inhibition), followed by 175 mg/kg
dose (54% inhibition), and 100 mg/kg dose (44% in-
hibition). The results obtained from the analgesic test
show that our aqueous extract appreciably reduces the
number of abdominal contractions induced by acetic
acid. The number of abdominal contractions is com-
parable to that of Diclofenac. This shows that our
plant has a very robust analgesic activity.
For the study of the biological activities of the ex-
tracts of Bubonium graveolens, we reviewed the exist-
ing scientific literature on this plant. Phytochemical
studies were carried out on the different parts of our
plant. These studies made it possible to characterize
the presence of flavonoids +, saponosides ++, tannins
+, steroids +, unsaturated sterols +++, terpenes +++,
and cardenolides + 24. The richness of the aqueous ex-
tract of our plant in terms of the different chemical
constituents contribute to its analgesic activity.
Our goal was to find an anti-inflammatory agent and
this goal was reached. Unfortunately, wewere not able
to determine the structure of these compounds.
Significant results obtained during this study of the
aqueous extract of Bubonium graveolens demon-
strated remarkable analgesic properties. These results

constitute a scientific basis that justifies the traditional
use of Bubonium graveolens in the management of
pathologies with an inflammatory component.

CONCLUSION
The anti-inflammatory effect of aqueous extracts
of Bubonium graveolens at a dose of 150 mg/kg
has been evaluated in the present study. The re-
sults obtained show that the aqueous extract has an
anti-inflammatory activity significant to that of Di-
clofenac sodium. The results obtained from the anti-
inflammatory tests show that our aqueous extract of
Bubonium graveolens appreciably reduce formalin-
induced edema.
The analgesic activity of the aqueous extract of Bubo-
nium graveolens at a dose of 150 mg/kg caused a per-
centage of inhibition very near to that of Diclofenac
(49% and 49.60%, respectively). The aqueous extract
of Bubonium graveolens show an anti-inflammatory
activity in the test of edema. In conclusion, the re-
sults of the present study provide evidence for the
anti-inflammatory and analgesic activities of Bubo-
nium graveolens growing inAlgeria, and could explain
the benefits of the traditional use of this plant.

ABBREVIATIONS
IP: intraperitoneal
NMRI: Naval Medical Research Institute
SC: subcutaneeous
µm: Microliter
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