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Evaluation of anti-inflammatory, analgesic and gastroprotective activities of Eunicella singularis fractions using in
vivo assays

MONIA DEGHRIGUE , SIRINE LAJILI , MANEL TURKI ,
NEJEH ELTAIEF , ABDERRAHMAN BOURAOUI
1

1

1

1

Laboratory of chemical, galenical and pharmacological development of

1

drugs. Marine pharmacology unit. Faculty of Pharmacy Monastir, Monastir University, Tunisia
Received

ABSTRACT

1

16 April 2015

Accepted 28 June 2015

Introduction
Inflammation is a protective response to tissue injury,
infection or irritation. Sometimes, the signs and symptoms
of inflammation such as redness, swelling, heat, pain and
loss of function of the affected area may be potentially
harmful and need pharmacological treatment [1]. Currently, Non-steroidal anti-inflammatory drugs (NSAIDs) are
used throughout the world for the treatment of inflammation, pain and fever, however most of these develop resistances and several adverse reactions such as ulcers and
hemorrhage [2]. Therefore, the development of potent

Objective: The research and development of potent bioactive components with pharmacological properties has
received much attention in the recent years. So, the antiinflammatory, analgesic and gastroprotective activities
of the organic extract and its polar fractions (F2 and F3)
from the Mediterranean white gorgonian Eunicella singularis were investigated.
Methods: Anti-inflammatory and analgesic activities
were evaluated, using the carrageenan-induced rat paw
edema model and the acetic acid writhing test in mice.
The gastroprotective activity was determined using
HCl/EtOH induced gastric ulcers in rats.
Results: The organic extract exhibited interesting antiinflammatory, analgesic and gastroprotective activities in
a dose dependent manner. Similarly the fractions F2 and
F3 showed, respectively, an interesting antiinflammatory activity associated with significant analgesic and gastroprotective activities, efficacies that correlated with their bioactive components and total phenol
content.
Conclusions: Our findings confirmed that the antiinflammatory, analgesic and gastroprotective activities of
Eunicella singularis organic extract and its polar fractions could be correlated with their bioactive components
and total phenol content.

anti-inflammatory drugs from natural sources with fewer
side effects is necessary [3]. In recent years, the soft corals
and gorgonians of Octocorallia have become a new marine resource for the searching of novel bioactive natural
products as lead compounds in drug development [4]. The
family Gorgoniidae has been demonstrated to contain a
wide variety of natural products including steroids, acetogenins, sesquiterpenes and diterpenes [5].
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Among the substances that currently receive the most attention for drug design include the diterpenes purified
from gorgonian, possessing a variety of pharmacologic
effects, including anticancer, gastroprotective and antiinflammatory properties [6-8]. Despite the biodiversity of
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chemistry and biological activities of marine organisms
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have been conducted [9-10]. Therefore, in a program to

Carrageenan-Induced Rat Paw Edema

find new natural sources of anti-inflammatory and gastro-

The anti-inflammatory activity of the organic extract and

protective agents from Tunisian marine invertebrates, we

its polar fractions on carrageenan-induced paw edema was

studied the efficiency of organic extract and its polar frac-

determined according to Winter et al. [12].

tions from the white gorgonian Eunicella singularis (Cni-

Writhing assay in mice

daria: Octocorallia) Esper 1794, characteristic of coralli-

The analgesic activity was performed according to the

genous biocenosis and one of the most abundant and

method of Koster et al. [13].

widely distributed species in the Mediterranean sea [11].

Gastric lesions induced by HCl/ethanol
The gastroprotective activity of the organic extract and its

Materials and methods

polar fractions derived from Eunicella singularis was

Sample collection

studied in 150 mM HCl/EtOH induced gastric ulcer [14].

Eunicella singularis was collected from the Mediterranean

Statistical analysis

Sea in various areas of the coastal region of Tabarka (Tu-

Data is presented as the mean ± standard error (s.e.m).

nisia), in June 2010, at a depth between 20 and 30 m.

Statistical analysis was performed using Student’s t-test.

Identification of specimens was carried out in the National

The significance of difference was considered to include

Institute of Marine Sciences and Technologies (Salamboo,

values of P<0.05.

Tunisia).
Preparation of the organic extract

Results

The organic extract of Eunicella singularis was prepared

Anti-inflammatory activity

by maceration of finely powdered

material packed in

In this study, the anti-inflammatory activity of the organic

small bags (5 x 10 cm) of Whatman filter paper no. 1 in

extract of Eunicella singularis and its polar fractions F2

methanol and dichloromethane (1:1, v/v) for 48h three

and F3 were evaluated using the carrageenan-induced rat

times. The organic extract was concentrated to solvent

paw edema model. When injected locally into the rat hind

free by evaporation in a rotating evaporator (Buchi, B-

paw of the control group, carrageenan induced a severe

480) at 40°C.

inflammatory reaction, discernible within 30 min that per-

Purification of the organic extract

sisted until the end of measurement. The maximum peak

In order to localize the active fraction, the organic extract

was observed between 3 and 5h after injection. Admin-

of Eunicella singularis was purified, using C18 cartridges

istration of the organic extract of Eunicella singularis

(Sep-pack, Supelco), by gradient elution with methanol-

produced a significant reduction of edema throughout the

water mixture (10%, 50%, and 80% methanol) to give

period of observation in a dose-related manner. Interest-

three fractions (F1-F3). Methanol was removed from re-

ingly, the highest reduction of the edema of the organic

cuperated fractions using a rotating evaporator at 40 °C

extract was at 3h with, 45, 60 and 65% of inhibition at the

and the aqueous phases were lyophilized.

doses of 50, 100 and 200 mg/kg, respectively with ED50 of

Animals

63.34mg/kg. After the administration of the polar fractions

Male adult Wistar rats weighing 150-200g, and Swiss

(F2, F3), significant activity was observed with F3 at 25

albino mice weighing 18-25g of both sex were obtained

and 50mg/kg i.p, at the third hour after carrageenan injec-

from Pasteur Institute (Tunis, Tunisia). Housing condi-

tions, with 54.5 and 66% reduction in paw volume, re-

tions and in vivo experiments were approved according to

spectively, (ED50 = 19.2 mg/kg) whereas F2 inhibited

the guidelines established by the European Union on An-

edema by 59% at the third hour at a dose of 50 mg/kg.

imal Care (CCE Council 86/609).

The reference drug, ASL (300mg/kg) decreased paw edema by 53% at the third hour (Table 1).
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Table 1. Anti-inflammatory effect of the intraperitoneal administration of Eunicella singularis organic extract and its polar
fractions (F2, F3) and of reference drug (Acetylsalicylate of Lysine; ASL) in carregeenan-induced rat paw edema test.

Treatment
Vehicle
Organic extract

Dose
(mg/kg)
50
100
200

edema (10-2ml) (mean ±s. e. m)
1h
3h

5h

edema inhibition (%)
1h
3h
5h

32.25±2.38
27.31±3.55*
21.16±4.51*
17.41±2.13*

54.75±3.3
30.18±2.64**
21.76±5.74**
19.29±3.43**

55.5±4.69
32.01±3.78**
24.25±3.86**
20.92±3.93**

15.31
34.36
45.99

44.87
60.25
64.75

42.31
56.29
62.3

F2

25
50

23.91±1.5
15.33±3.16*

37.58±2.4
22.52±2.09**

46.44±3.8
25.65±2.71**

25.86
52.45

31.36
58.85

16.31
53.78

F3

25
50

18.22±2.1*
12.5±2.5*

24.88±3.5**
18.75±1.16**

37.39±3.5
20.25±1.5**

43.5
61.24

54.54
65.75

32.63
63.51

ASL

300

21.16±2.25*

25.85±2.31*

26.71±2.25**

34.36

52.78

51.87

Values are expressed as mean ± SEM; n=6 animals. *P<0.01, **P<0.001.

Analgesic activity

respectively 16.57, 40.44 and 64.35% in the acetic acid

Analgesic properties of the organic extract of Eunicella

writhing test in mice (ED50= 295.66 mg/kg). Whereas at

singularis and its polar fractions are done using the acetic

the same time, F2 (25, 50 and 100 mg/kg) inhibited writh-

acid writhing test in mice. The subcutaneous administra-

ing by 38.46, 61.53 and 81.06 %, respectively with ED 50 =

tion of the organic extract of Eunicella singularis (100,

40.14 mg/kg and F3 (25, 50 and 100 mg/kg) by 27.65,

200 and 400 mg/kg) produced a significant reduction in

59.76 and 71 %, respectively with ED50= 43.7 mg/kg. The

the number of abdominal constrictions throughout the

reference drug (ASL, 200 mg/kg) inhibited writhing by

entire period of observation in a dose related manner with

65, 16% (Table 2).

Table 2. Analgesic effect of the subcutaneous administration of organic extract of Eunicella singularis and its polar fractions, and the reference drug lysine acetylsalicylate (ASL) in the acetic acid 1% writhing test in mice.
Sample

Dose (mg/kg)

Number of writhes ± SEM

Inhibition of writhing (%)

Vehicle

-

86±2.52

-

ASL

200

29.96±2.4**

65,16

Organic extract

100
200

71.74±1.6
51.22±2.6

16,57
40,44

400

30.65±2.32**

64,35

25
50

52.92±3.4
33.08±2.4**

38,46
61,53

100

16.28±2.5**

81,06

25
50

62.22±1.4
34.6±2.3**

27,65
59,76

100

24.93±1.4**

71,01

F2

F3

Values are expressed as mean ± s. e. m. *P < 0.01, **P < 0.001. n = 6 animals.
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Gastroprotective activity

inhibition of gastric lesions were 75%, and 80.46% with

HCl/EtOH-ulcer is a classic ulcer model frequently used

organic extract (200mg/kg), and F2 (100mg/kg), respec-

for the evaluation of antiulcerogenic activity. Pretreatment

tively. The highest percentage of inhibition (86.81 %) was

with Eunicella singularis organic extract (50, 100 and

observed with the fraction F3 (100mg/kg) which ap-

200mg/kg, i.p.) and polar fractions (25, 50 and 100mg/kg,

proaches the percentage of omeprazole (87.5 %) used as

i.p.) produced significant decrease in the intensity of gas-

reference drug. The IC50 of both fractions (F2 and F3) was

tric mucosal damages induced by the necrotizing agent

26.12mg/kg whereas the IC50 of the organic extract was

HCl/EtOH compared with control group. Percentages of

49.34mg/kg (Table 3).

Table 3. Effect of Eunicella singularis organic extract and its polar fractions on gastric ulcer induced by HCl/ethanol in
rats.
Treatment
Control 1
Organic extract

Control 2
Fraction F2

Fraction F3

Control 3
Cimetidine

Dose (mg/kg)
-

Ulcer index (mm)
78.5±5.49

Inhibition (%)
-

50

31.52±2.42**

59.84

100

24.46±2.48**

68.84

200

19.49±3.48**

75.16

25

76.33±2.51
47.51±5.68*

43.88

50

21.98±2.12*

74.03

100

14.91±2.8

80.46

25

47.35±1.25*

44.07

50
100

20.99±0.57*
10.06±2.7

75.2
86.81

-

84.66±2.88

-

100

16.48±2.08*

79.07

9.82±0.81*

87.53

Omeprazole

30
Values are expressed as mean ± SEM; n=6 animals.*P<0.01, **P<0.001.

Discussion
In this study, we have evaluated the in vivo anti-

they had the ability to interfere with some of these media-

inflammatory, analgesic and gastroprotective properties of

tors by inhibiting their production or antagonizing their

the organic extract of Eunicella singularis and its polar

action. Indeed, the preliminary qualitative chemical

fractions F2 and F3.

screening of the organic extract of Eunicella singularis

Carrageenan-induced rat paw edema model was used for

and its polar fractions F2 and F3 revealed the presence of

the evaluation of the anti-inflammatory activity. The ad-

alkaloids, glycosides, terpenoids and saponins [12].

ministration of the organic extract of Eunicella singularis

Several studies reported that glycosides, alkaloids, terpe-

and its polar fractions F2 and F3 reduced the volume of

noids and steroids present in gorgonian have anti-

edema in a dose dependant manner especially at the third

inflammatory properties [18-6]. The anti-inflammatory

hour. In the carrageenan model, the early phase (1–2 h) is

activity exerted by the polar fractions of Eunicella singu-

mainly mediated by histamine, serotonin and the increase

laris is probably due to the effect of glycosides and terpe-

of prostaglandin (PG) synthesis in the surroundings of the

noids present in these fractions.

damaged tissues while the late phase is mainly mediated

In acetic acid writhing test in mice, the organic extract and

by bradykinin, leukotrienes, polymorphonuclear cells and

its polar fractions F2 and F3 reduced significantly the

PGs produced in tissue macrophages [16-17]. In this ex-

number of writhing in a dose dependant manner. In effect,

periment, the anti-inflammatory activity of Eunicella sin-

acetic acid acts indirectly by inducing the release of en-

gularis organic extract and its polar fractions suggests that

dogenous mediator, which stimulates the nociceptive neu-
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rons sensitive to NSAIDs (nonsteroidal anti-inflammatory

Further chemical investigations are needed to characterize

drugs) and/or opioids [19]. Terpenoids isolated from ma-

the bioactive components responsible for its activities.

rine sponge have promising analgesic activity [20].
Non-steroidal anti-inflammatory drugs (NSAIDs) are
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However, their use is associated with the occurrence of
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