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Oil Against Cestodesin Sheep, Taif, Saudi Arabia
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Abstract: The current study had been carried out in vitro to investigate the comparative morphological effects
of Stromecto/Nigella sativa oil combination and each of them separately against adultMonieziaexpansa. The
live adult parasites were collected from naturally infected sheep slaughtered in Taifabattoir, then exposed to
50 ng/ml Stromecto, 1 mg/ml N. sativa oil extract and a combination of Stromecto and N. sativa oil in half
concentration. Surface changes to the parasites were assessed by scanning electron microscopy. The results
revealed that the combination of half dose of Stromecto/N. sativa oil was more destructive to the tegumental
surfaces of adult cestodesthan each of them separately. The present study had provided morphological
evidence for the greater anthelmintic activity of ivermectin Stromecto on combination with N. sativa oil and
revealed that combination had been shown to be synergistic against Monieziaexpansainfections in sheep.
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INTRODUCTION such as levamisole,oxfendazole, ivermectin, or abamectin.

Sheep production is an attractive source of income (and with differentmechanisms of action) achieve an
for farmers in Saudi Arabia.However, productivity is additive or synergisticeffect. With synergistic
constrained by parasiticinfections. Helminth infections are combinations, the possibility of using lower-than-normal
amongst the most common parasitic infections of animals concentrations wouldreduce drug costs and side-effects
worldwide and arenow well recognized as an important and reduce drugresidues in host tissues and in the
veterinary problem, both in developing and in developed environment. Acombination of mebendazole and
countries [1, 2]. levamisole has been, shown to be synergistic against

The sheep industry still relies heavily on the use of Heamonchuscontortusin sheep [6]. Febantel and pyrantel
anthelmintics to alleviate the infections of gastrointestinal showedsynergistic action against Ancylostomacaninum
nematodes, cestodes and liver flukes that are the most indogs [7] and Heterakisspumosa in mice [8]. Moreover,
important. At a time, anthelmintic resistance has become febendazole and pyrantel proved  synergistic effect
a serious problem in veterinary medicine [3, 4]. A number against Toxocaracanis in vitro [9]. The present
of strategies have been proposed to try and preserve the studyreports on the activity of an ivermectin/Nigella
efficacy of existing drugs and slow down the spread of sativa oilcombination to enable treatment of both
resistance. Strategies involve the use of alternative gastrointestinalhelminthes and trematode infections
anthelmintics, the rotation of drugs from different simultaneously, since ivermectin is a very effective
treatmentchemical groups, the selective treatment of anthelmintic  for  thetreatment  of  nematode  infections
animals andthe use of drug combinations [5]. [10, 11] and Nigellasativa oil has high activity against
Combinations of twoor more drugs are a routine part of cestodes and liverflukes [12, 13]. Present study was
parasite control in thelivestock. They can be used to treat carried out in vitro to examine themorphological effects of
mixed  infections  as  thetriclabendazole  (the  fluke drug) a(stromectol) ivermectin/ Nigella sativa oil combination
is used in combinations with drugs target nematodes, against adult cestode (Monieziaexpansa).

Using anthelminticsfrom different chemical groupings
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MATERIALS AND METHODS RESULTS

Drug: Stromectol (Ivermectin) is a semisynthetic SEM of Normal Fresh Worms: The scolex
anthelmintic agentagainst a wide variety of nematode appearedglobular and was provided with four oval
parasites. suckers radiallylocated around the proximal end of the

Stromectol: Active Ingredient of Ivermectin The strobila was an elongated ribbon-like
Other Names for this Medication: Ivectin, Ivenox, Ivera, structurecomposed of series of segments (proglottids)
Ivergot, Ivermec, Ivermectina, Ivermectine, Ivermectinum, which werebroader than longer (Fig. 1b). Each segment
Ivert, Ivexterm, Kilox, Mectizan, Quanox, Revectina, contained   acommon    genital   pore   on   either  side
Scabo, Securo, Simpiox. (Fig. 1b inset).

Preparation  of  N.  sativa  Extract:  The  dried  seeds  of SEM  of  Treated  Worms:  After  24  h   incubation  with
N. sativa were purchased from a local market at Taif, Saudi
Arabia. The seeds were crushed and cold macerated
inpetroleum ether (40-60°C) for three days.
Afterevaporation of petroleum ether, the extract was taken
outand the oil was filtered. The extracted oil was kept
inscrew-capped tubes in the dark at - 20°C until use [14].

Anthelmintic Effects of Stromectoland/or N. sativa Oil:
Adult worms of Monieziaexpansawere collected from
intestine of naturally infected sheepslaughtered in Taif
abattoir and washed in severalchanges of warm (37°C),
sterile complete RPMI 1640culture medium containing
antibiotics (penicillin, 50 IU/ml;streptomycin, 50 mg/ml).
The worms were subsequently transferred to fresh culture
medium containing 50 ng/ml stromectol; corresponded to
maximum blood levels in vivo [15] orN. sativa oil extract at
concentration of 1 mg/ml; the lowest concentration that
could  kill  adult  worms in  vitro  or both stromectol and
N. sativa oil in halfconcentration. The N. sativa oil was
initially prepared asa stock solution in DMSO and added
to the culturemedium to give a final solvent concentration
of 0.03%(v/v). Other group was prepared by incubating
worms in RPMI 1640 culturemedium containing 0.03%
(v/v) DMSO; as solvent control. The worms were
incubated for 24 h at 37°C in an atmosphere of 5 % CO2.
Normal control wormsat 0 h were fixed immediately
following the initial washing. Six worms were examined for
each group.

Scanning Electron Microscopy (SEM): Following
incubation, the anterior end of adult worms was
fixedintact for 12 h in a 3:1 mixture of 4% (w/v)
glutaraldehydein 0.12 M-Millonig’s buffer, pH 7.4 and 1%
aqueousosmium tetroxide. Then specimens were
processed forSEM following a method previously
reported [16].

scolex (Fig. 1a).

50 ng/ml stromectol, the changes in adult
cestodesconcerned the proglottides other than the scolex
whichretained its normal morphology (Fig. 1c). The
proglottides lost their normal aspect showing wrinkled
tegumentalsurface  throughout  the  strobila (Fig. 1d).
After 24 h incubation with 1 mg/ml N. sativa oil, scolex
appeared to be more swollen than normal withblebs of
varying sizes covering the  surface  withcontractions to
the sucker’s opening (Fig. 1e). Theproglottides appeared
deformed with wrinkled surface (Fig. 1f and inset).

The changes in adult cestodes after 24 h
incubationwith  drug  combination  (25 ng/ml stromectol
0.5 mg/ml N. sativa oil) concerned the whole-body
surface. While thesurface of the suckers appeared slightly
swollen (Fig.  1g),  the  general  tegument appeared
distorted. There was adifference in the degree of
disruption in tegumentalsurface between the examined
specimens. In somespecimens, severely folded and
corrugated tegument wasobserved (Fig. 1h). In other
specimens, tegumentalswelling occurred so that the
proglottides could not be distinguished (Fig. 1i).

DISCUSSION

The present study demonstrated the
comparativemorphological effects of stromectol/ N. sativa
oilcombination and each drug separately
againstcestodeparasites, Monieziaexpansa.

The SEM observations showed that thecombination
of half dose of stromectol/N. sativa oil wasmore
destructive  to  the  tegumentalsurfaces of adult
helminthes than either drugseparately. The surface
changes observed in M. expansaafter treatment with the
drug-combinationwere more severe than those after
treatment withstromectol alone, in that tegumental
distortion  was more widespread, extending into the scolex
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Fig. 1: Scanning electron micrographs (SEMs) of the anterior end of adult Monieziaexpansa. (a, b) SEMs of normalfresh
worm. SC, scolex, S, suckers, ST, strobila (c, d) Changes after 24 h of incubation in 50 ng/ml stromectol. (e, f)
Changes after 24 h of incubation in 1 mg/ml N. sativa oil. (g, h, i) Changes after 24 h of incubation in acombination
of half-strength stromectol and half-strength N. sativa oil
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of the  cestode andthe lateral margins of the parasites. thebiological effects of N. sativa had dealt with its
While,  the  general  level  of  tegumental   disruption  in crudeextracts in different solvents; however, some studies
M. expansawas affected by usingboth N. sativa oil and usedits active principles. Among the components isolated
drug combination-treated groups. from the volatile oil of N. sativa, thymoquinone had

Indeed, ivermectin had a potent antinematodal shown beenshown  to  be  the  principal  active  ingredient  [24].
to beactivity in a variety of domestic animals, but it In vitro physicochemical assays characterized that
consideredto be insusceptible versus platyhelminths [17]. component ascytotoxic. This active principle in N. sativa
Theantihelminthic activities of N. sativa oil were studied oil had beenfound to exert cytotoxic effects both in vitro
by Agarwal  et al. [18] who reported that the essential oil and  in vivo against  various  tumor cells [25]. Therefore,
fromthe seeds of N. sativa showed pronounced activity it wasreasonable to suggest that the greater disruption to
evenin 1:100 dilutions against tapeworms and earthworms. thesurface morphology of the combination-treated
Anticestodal effects of N. sativa seeds were studied parasitesmight be attributed to an additive or synergistic
inchildren infected naturally with the respective worms. effect between ivermectin and N. sativa oil with different

A single oral administration of 40 mg/kg of N. sativa modesof action. Few SEM studies had been carried out
ofethanolic extract reduced the percentage of the fecal todetermine the synergistic potential of drug
eggswithout producing any adverse side effects [19]. combinations.
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