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the infection by ingesting the eggs. Cystic hy-
datid disease affects mainly the liver (50-70% of
all cysts) but can also develop in lung (20-30%)
and, less frequently, in spleen, kidney, bone,
brain, and other organs1,2. Echinococcosis in hu-
mans and animals is an economic and public
health concern in many parts of the world3. The
infection is most prevalent in sheep and cattle-
raising regions like Australia, South America, the
Middle East, South Africa, Eastern Europe, and
the Mediterranean areas4. In Central Europe and
other industrialized countries, measures such as
mandatory meat inspection have reduced the in-
cidence of the disease, whereas in countries with
lower hygiene standards, E. granulosus infec-
tions are widespread. Surgery is still the pre-
ferred method of treatment, although it increases
the risk of intraoperative spillage of scolices5.
This is the major cause of recurrence, which is
seen in approximately 10% of the postoperative
cases. Avoiding spillage of the cyst contents and
the use of effective scolicidal agents are essential
to lowering the recurrence rate6. Currently, many
scolicidal agents, which have been used for inac-
tivation of the cyst content7. Medical physician
need less harmful and more effective scolicidal
solutions for use in hydatid cyst surgery8.
Four species of the genus Sambucus (S.) are

growing in Iran. Of these species, S. ebulus ex-
tensively growth in the northern regions of Iran.
Iranian traditional medicine uses the leaves,
fruits and rhizomes of S. ebulus in treating some
inflammatory cases such as, bee and nettle
bites, arthritis, and sore-throat9,10. In addition, it
has been reported to be an insect repellent, anti-
hemorrhoid, anti-protozoa11, anti-bacterial to-
ward Helicobacter pylory, convenient in treat-
ment of burns and infectious wounds, edema,
eczema, urticarial, the cold, inflammation and
rheumatism12-16.
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Abstract. – OBJECTIVES: Echinococcosis in-
fection is caused in humans by the larval stage
of cestodes belonging to the genus Echinococ-
cus. Hydatid cyst cured by percutaneous aspira-
tion, infusion of scolicidal agents with reaspira-
tion or surgery. Many scolicidal agents have
been used for inactivation of the cyst’s content,
but most of them are not safe due to their unan-
ticipated side effects. In the present study, the
scolicidal effect of methanolic extract of Sambu-
cus (S.) ebulus fruit is investigated.

MATERIALS AND METHODS: Protoscolices
were aseptically aspirated from sheep livers
having hydatid cysts. Four concentrations (1,
10, 50 and 100 mg ml-1) of S. ebulus extract were
used for 5, 10, 30 and 60 min. Viability of proto-
scolices was confirmed by 0.1% Eosin staining.

RESULTS: The results of our study indicated
that methanolic extract of S. ebulus fruit showed
a high scolicidal activity in vitro (p < 0.0001).

CONCLUSIONS: Methanolic extract of S. ebu-
lus showed high scolicidal activity in vitro. It
might be used as a scolicidal cause in the surgi-
cal treatment of the hydatid cyst. However, fur-
ther research on the in vivo efficacy of S. ebulus
extract and its potential side effects is recom-
mended.
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Introduction

Echinococcosis is a zoonotic disease caused
by a parasite of the class Cestodes, genus
Echinococcus. Adult worm of Echinococcus (E.)
granulosus is present only in dogs. Adult tape-
worms attach to the intestinal epithelium and un-
dergo sexual reproduction, leading to the devel-
opment of eggs; these eggs are shed into the en-
vironment with the faeces. Man, cattle, and
sheep, allocation as intermediate hosts, contract



Ebulin1 is a non-toxic novel type 2 ribosome-
inactivating protein of S. ebulus. Ribosome-inac-
tivating proteins (RIPs) are plant toxins with N-
glycosidase activity on the large rRNA of fungal,
plant and bacterial ribosomes that irreversibly
block protein synthesis17. Ebulin1 is not toxic to
mice and non-toxic to culture mammalian cells17.
This allowed us to classify ebulin1 as a new type
2 ribosome-inactivating protein such as ricin,
abrin, viscumin, modecin, and volkensin17, but of
a new class, the non-toxic type 2 RIPs.
The present study was conducted to evaluate

the in vitro scolicidal effect of methanol extract
of S. ebulus fruit on the scolices of hydatid cysts.

Materials and Methods

Collection of Protoscolices
Protoscolices of E. granulosus were aspirated

from the infected livers of sheep slaughtered at
Mazandaran slaughterhouse in northern Iran. The
hydatid fluid was transferred into glass cylinders
under sterile condition and left to set for 30 min.
The protoscolices settled down at the bottom of
the cylinders. The supernatant was removed and
the sedimented protoscolices were washed three
times with normal saline. The viability of the
protoscolices was confirmed by their motility un-
der a light microscope and by eosin 0.1%. The
live protoscolices were finally transferred into a
dark container containing normal saline solution
and stored at 4C for further use.

Preparation of Sambucus ebulus Extract
Fruit of S. ebulus was dried under shade, and

powdered mechanically using a commercial elec-
trical blender. To obtain the methanolic extract,
70 g of dry powder was added to 350 ml of pure
methanol and mixed gradually for 1 h using a
magnetic stirrer. The obtained solution was left at
room temperature for 24 h. The solution was
stirred again and filtered and then the solvent was
removed by evaporation in a rotating evaporator.
The remaining semisolid material was then
freeze-dried. The obtained filtrate (5.5 g) was
placed into a sterile glass container and stored at
4°C for further use.

Effect of S. ebulus Extracts on Protoscolices
In this study, four concentrations (1, 10, 50 and

100 mg ml-1) of the S. ebulus extract were used
for 5, 10, 30 and 60 min. To make the S. ebulus
extract solution at 1, 10, 50 and 100 mg ml-1 con-
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Figure 1.Viable protoscolices with no absorbed dye.

centrations, 0.01, 0.1, 0.5 and 1 g of dried extract
was dissolved in 10 ml of normal saline, respec-
tively. Then 2 ml of each solution was placed in
test tubes, to which 10,000 washed protoscolex
was added. The contents of the tubes were gently
mixed. The tubes were then incubated at 37°C for
5, 10, 30 and 60 min. At the end of each incuba-
tion time the upper phase was carefully removed
so as not to interrupt the protoscolices. Two milli-
liters of 0.1% eosin stain was then added to the
remaining settled protoscolices and mixed gently.
The upper portion of the solution was discarded
after 15 min of incubation. The remaining pellet
of protoscolices was then smeared on a glass
slide, covered with a cover glass and examined
under a light microscope. The percentages of
dead protoscolices were determined by counting a
minimum of 250 (usually more than 500) proto-
scolices. Non-treated protoscolices were consid-
ered a control group in each experiment. The ex-
periments were performed in triplicate.

Viability Test
In the present study eosin stain with the con-

centration of 0.1% (1 g of eosin powder in 1000
ml distilled water) was used to check the viabili-
ty of the protoscolices. Fifteen minutes after ex-
posure to the stain the protoscolices with no ab-
sorbed dye were considered potentially viable
(Figure 1); otherwise, they were recorded as dead
(Figure 2).

Statistical Analysis
Statistical analysis was performed using

GraphPadInStat software (Graph Pad Software,
La Jolla, CA, USA). Differences between test
and control groups were analyzed by v2 test. A p
value less than 0.01 were considered significant.



1762

S.H. Gholami, B. Rahimi-Esboei, M.A. Ebrahimzadeh, M. Pourhajibagher

Exposure time (min) Experiments Protoscolices Dead protoscolices Mortality rate (%)

5 1 500 200 40
2 500 205 41
3 500 175 35

Total 1500 580 38.6
10 1 500 225 45

2 500 225 45
3 500 240 48

Total 1500 690 46.0
30 1 500 280 56

2 500 295 59
3 500 275 55

Total 1500 850 56.6
60 1 500 325 65

2 500 320 64
3 500 340 68

Total 1500 985 65.6
Control 1 500 10 2

2 500 10 2
3 500 20 4

Total 1500 40 2.6

Table I. Scolicidal effect of Sambucus ebulus fruit extract at the concentration of 1 mg ml-1 following various exposure times.

Figure 2. Dead protoscolices that absorbed dye.

scolices after 5, 10, 30, and 60 min of application,
respectively. The scolicidal effect of any concentra-
tions of the methanolic extract of S. ebulus was ex-
tremely significant compared to the control groups
at all exposure times (p < 0.0001).

Discussion

The results of our study indicated that
methanolic extract of S. ebulus fruit showed high
scolicidal activity in vitro. Many studies have in-
vestigated the in vitro scolicidal activity of hy-
pertonic saline at various concentrations and dif-
ferent exposure times. Various experimental
studies have investigated the scolicidal effects of
hypertonic saline, silver nitrate, cetrimide, ethyl
alcohol (95%) 18, Hot water 19, H2O2 and 10%
povidone iodine, mannitol, albendazole,
chlorhexidine gluconate, honey and Allium
sativum 20. Many of these scolicidal causes may
origin undesirable complications that limit their
use. Hypertonic saline is one of the most com-
mon scolicidal agents in the world 21. Two per-
cent saline did not have any lethal effect on pro-
toscolices 22. Kayaalp et al23 (2001) established
that 3-6.5% saline to be ineffective, even after
60 min. They found 100% scolicidal activity for
10, 15, 25, and 30% saline at the end of 75, 10,
3, and 3 min. Complete (100%) in vitro scolici-
dal activity has been reported for 20% hyperton-
ic saline at the end of 6 min 22, 15 min 9, 21,

Results

The scolicidal effects of S. ebulus extract are
summarized in Tables I to IV. S. ebulus extract at
the concentration of 1 mg ml-1 killed 38.6, 46.0,
56.6, and 65.6% of the protoscolices, at the con-
centration of 10 mg ml-1 killed 45.3, 50.6, 60.0 and
81.0% of the protoscolices, at the concentration of
50 mg ml-1 killed 59.0, 70.0, 79.3 and 88.3% of the
protoscolices and at the concentration of 100 mg
ml-1 killed 58.0, 61.6, 74.6 and 98.6% of the proto-
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and 45 min. But Adas et al24 reported 98.2 and
99.5% scolicidal activity for 20% hypertonic
saline at the end of 5 and 10 min, respectively 8.
One hundred percent scolicidal activity has been
reported for 20% silver nitrate after 20 min. The
in vitro scolicidal activity of 1.5% cetrimide was
found to be 86.9% at the end of 5 min and
92.6% at the end of 10 min 24. Ethyl alcohol
(95%) was found to be 100% effective after 15

min only in undiluted form. Further dilutions of
47 and 9.5% ethyl alcohol were ineffective as a
scolicidal agent in both 5 and 10 min exposures
21. H2O2 (3%) has been found to be 90.3 and
100% effective on scolices after 5 and 15 min,
respectively 21,24. Besim et al8 showed that
10% povidone iodine was not effective as a scol-
icidal agent at 5 and 10 min in vitro. Mannitol
(20%) has been found to be 100% effective on

Exposure time (min) Experiments Protoscolices Dead protoscolices Mortality rate (%)

5 1 500 220 44
2 500 225 45
3 500 235 47

Total 1500 680 45.3
10 1 500 250 50

2 500 260 52
3 500 250 50

Total 1500 760 50.6
30 1 500 300 60

2 500 295 59
3 500 305 61

Total 1500 900 60.0
60 1 500 405 81

2 500 395 79
3 500 415 83

Total 1500 1215 81.0
Control 1 500 10 2

2 500 10 2
3 500 15 3

Total 1500 35 2.3

Table II. Scolicidal effect of S. ebulus fruit extract at the concentration of 10 mg ml-1 following various exposure times.

Exposure time (min) Experiments Protoscolices Dead protoscolices Mortality rate (%)

5 1 500 295 59
2 500 290 58
3 500 300 60

Total 1500 885 59.0
10 1 500 345 69

2 500 350 70
3 500 355 71

Total 1500 1050 70.0
30 1 500 395 79

2 500 395 79
3 500 400 80

Total 1500 1190 79.3
60 1 500 435 87

2 500 445 89
3 500 445 89

Total 1500 1325 88.3
Control 1 500 15 3

2 500 10 2
3 500 10 2

Total 1500 35 2.3

Table III. Scolicidal effect of S. ebulus fruit extract at the concentration of 50 mg ml-1 following various exposure times.
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scolices after 45 min. The in vitro scolicidal ac-
tivity of albendazole sulfoxide at concentrations
of 50 and 100 mg ml-1 was 50 and 100% 8. Dali-
mi et al23 used low-voltage direct electric current
to inactivate the scolices of hydatid cyst in vitro.
They concluded that current densities of 62.5
mA/cm2 (11 V), 53.71 mA/cm2 (10 V), and
18.18 mA/cm2 (5 V) can kill all protoscolices in
the hydatid fluid after 1, 2, and 3 min, respectiv-
el. Moazeni and Larki24 examined the in vitro
scolicidal effect of highly acidic and alkaline so-
lutions. They reported 100% scolicidal effect for
solutions with pH 1 and 14 after 5 min. In their
study the scolicidal activity of acidic solutions
with pH 2, 3, and 4 after 10 min was 100, 100,
and 21.5%, respectively. The scolicidal activity
for alkaline solutions with pH 13, 12, and 11
was 99.7, 33.44, and 24.5%, respectively.
Moazeni and Nazar20 investigated methanolic
extract of Allium sativum showed high scolicidal
activity in vitro and they suggested that
methanolic extract of A. sativum might be used
as a scolicidal agent in the surgical treatment of
the hydatid cyst. A rapid and complete scolicidal
effect with no local or systemic side effects and
also low cost are some properties of an ideal
scolicidal solution. From this point of view, no
ideal scolicidal agents have been described yet.
In this study, we investigated the efficacy of

methanolic S. ebulus fruit extract on the scolices
of hydatid cyst. The results of our study showed
that S. ebulus has a nearly high scolicidal activity

at the concentrations of 1, 10, 50 and 100 mg ml-
1 after 5, 10, 30 and 60 min of application, re-
spectively. S. ebulus has been used as herbal
medicine for thousands of years for different
medical purposes 9. Furthermore, previous stud-
ies have revealed the antiprotozoal 12, antibacter-
ial, insect repellent, anti-hemorrhoid activities 12
of S. ebulus extract. New effective alternative
treatment is extremely important in today’s cli-
mate where species are becoming resistant and
there is resurgence in the use of natural alterna-
tive therapies instead of synthetic pharmaceuti-
cals that often have severe side effects 24. Sadjja-
di et al25 investigated the protoscolicidal activity
of aqueous, chloroform, and hydro-alcoholic ex-
tracts of garlic. They concluded that the chloro-
form extract of garlic had a 97.9% scolicidal ef-
fect at a concentration of 200 mg ml-1 after 30
min of exposure.

Conclusions

The results of our study showed that methano-
lic extract of S. ebulus fruits is an effective scoli-
cidal agent and, therefore, may be used in hy-
datid cyst surgery. However, the in vivo efficacy
of this extract remains to be explored. Even
though S. ebulus is edible, its possible side ef-
fects when used as a scolicidal agent need more
investigation. This is the first report on the scoli-
cidal activity of S. ebulus.

Exposure time (min) Experiments Protoscolices Dead protoscolices Mortality rate (%)

5 1 500 285 57
2 500 290 58
3 500 295 59

Total 1500 870 58.0
10 1 500 310 62

2 500 315 63
3 500 300 60

Total 1500 925 61.6
30 1 500 375 75

2 500 375 75
3 500 370 74

Total 1500 1120 74.6
60 1 500 495 99

2 500 490 98
3 500 495 99

Total 1500 1480 98.6
Control 1 500 10 2

2 500 15 3
3 500 15 3

Total 1500 40 2.6

Table IV. Scolicidal effect of S. ebulus fruit extract at the concentration of 100 mg ml-1 following various exposure times.
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