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Abstract. Cyathostomins (Nematoda, Strongyloidea) are one of the commonest parasites which infect wild and 

domesticated equids throughout the world. Because of frequent reports on resistance against anthelmintic 

drugs, herbal preparations are suggested. In this work, we investigated the nematicidal effects of Nicotiana 

tabacum (Tobacco) and Zataria multiflora extracts on equine Cyathostomin larvae. First, faecal samples 

identified as positive for small strongyles eggs were cultured and the infective larvae were recovered. Then, the 

larvicidal effects of different extracts at different concentrations (12.5, 25, 50, 75 and 100 mg/ml) were 

evaluated at 10, 20, 30, 40 and 50 minutes after exposure. The results demonstrated that all the concentrations 

of N. tabacum and Z. multiflora extracts had remarkable effects on the viability of larvae from the beginning 

toward the end of the experiment. The present results suggest that N. tabacum and Z. multiflora could be useful 

in control strategies against cyathostomine infections in equids, however, in vivo evaluations are still necessary. 
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Introduction 
 
Equine Cyathostomins (Nematoda, 
Strongyloidea), known also as ‘‘small 
strongyles’’ are a large group of intestinal 
nematodes of wild and domesticated equids 
(Lichtenfels et al., 2002). Previously, because of 
high level of concerns on the impact of the 
parasites on equine health and conducting 

regular anthelmintic treatments, the 
prevalence of large strongyles has decreased 
significantly. On the other side, the populations 
of small strongyles were gradually increased as 
cyathostomines are now recognized as the 
most common nematodes affecting horses 
worldwide (Lyons et al., 1999). 
Although the parasite control in horses has 
been performed with effective chemicals for 
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several times (Traversa, 2008), but this 
strategy has resulted in the selection of drug 
resistant parasites (Kaplan, 2002; Traversa, 
2008). These considerations have encouraged 
workers in the field of parasitology to 
investigate indigenous medicinal plants as 
effective alternatives to fight parasitism in 
livestock (Herd, 1993; Hammond et al., 1997; 
Kaplan, 2004). 
 
Previously, a number of in vivo or in vitro 
studies have been conducted to show the 
potency of herbal extracts on nematode 
infections. For example, some studies showed 
that Artemisia absinthium extracts reduced 
fecal egg counts in sheep naturally infected 
with Haemonchus contortus (Tariq et al., 2009), 
however, when used at the same dose, 
Artemisinin extracts of were ineffective against 
H. contortus in the gerbil model (Squires et al., 
2011). Also, the considerably strong and dose 
and time dependent anthelmintic effect of 
Mentha pulegium essential oils on Echinococcus 
granulosus protoscoleces and metacestodes 
has been determined in vitro (Maggiore et al., 
2012), where M. pulegium accompanied by 
morphological and ultrastructural changes. 
 
Nicotiana tabacum commonly stated as 
tobacco, known for its narcotic properties. 
Among a large number of alkaloids discovered 
in the plant, nicotine is known as the main 
alkaloid (Bowman and Rand, 1980) which is 
possibly responsible for the antinematicidal 
activity of this plant extract (Swerdlow and 
Johnson, 2000; Iqbal et al., 2006). Previously, 
scarce investigations on the antinematicidal 
effects of tobacco have been conducted on 
swine ascariasis (Arslanov and Serov, 1983), 
Ascaridia galli (Asuzu and Onu, 1994) and 
gastrointestinal parasites of sheep (Iqbal, 
2006; Hamad et al., 2013; Nouri et al., 2014); 
however a paucity of information available on 
the probable effects of the plants on the 
strongyle infections particularly in horses. 
 
 Zataria multiflora Boiss. (Shirazi thyme) is an 
important aromatic plant which is distributed 
in Iran, Afghanistan, and Pakistan (Shaiq et al., 
2000; Mahmoudabadi et al., 2007) also has 
several traditional uses. Significant antiseptic, 
vermifuge, anesthetic, anti-spasmodic and 
anthelmintic effects of this plant have been 

identified (Iranian Herbal Pharmacopoeia, 
2002). Additionally, Z. multiflora has been 
commonly used as an antiseptic and anti-
tussive agent for the management of 
respiratory tract disorders (Aynehchi, 1991). 
 
This study was therefore conducted to explore 
the in vitro nematicidal activity of Nicotiana 
tabacum and Zataria multiflora extracts against 
cyathostomine larvae of horses. 
 
Materials and methods 
 
Larval culture 
 
The collection of the parasite eggs was 
performed on horses referred to the large 
animal clinic, School of Veterinary Medicine, 
Shiraz University, southern of Iran. Faecal 
samples were collected from the horses that 
their infection with cyathostomines was 
confirmed through direct smear examinations. 
In positive cases, feacal samples were 
incubated for 10 days in an incubator set at 26-
28°C and appropriate humidity (Drudge et al., 
1963). Then, cultures were baermannized for 
at least 12 h and the sediment was collected in 
15ml test tubes, washed three times with 
distilled water and stored at 4°C. The L3 larvae 
were identified and counted at 40× 
magnifications with a compound microscope 
according to previous works (Russell, 1948; 
Kornas et al., 2009). 
 
Plant material and extraction procedure 
 
Plant materials that examined in the study 
were the leaves of N. tabacum (Tobacco) and 
Zataria multiflora. For aqueous extraction of 
Tobacco, the plant material was dried in a 50°C 
oven and stored at room temperature until 
extraction. Dried leaves were ground to a 
powder using a Warring commercial Blender 
and stored at 4°C until use. A 25 g sample was 
mixed in 250 mL of distillated water for 5 min, 
and then soaked over-night in an incubator 
shaker at 37°C at a low speed shake. Following 
incubation, the herb-water mix was filtered 
using a porcelain Buchner funnel. To accelerate 
the filtration process, the filter was connected 
to a vacuum. To preparation of alchoholic 
extract, the powdered plant material was 
thoroughly extracted with methanol in a 
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Soxhlet apparatus (Asuzu and Onu, 1994). This 
solvent was chosen because it will extract with 
a wide range of polarities, is volatile, and has 
relatively low toxicity (Farnsworth, 1990). 
Then the plant extracts were filtered through 
Whatman No. 1 filter paper. The methanol 
extract was evaporated to dryness and stored 
at 4°C until used. 
 
To obtain the methanolic extract of Z. 
multiflora, the plants were collected when 
mature, dried indoors at room temperature 
and were powdered mechanically using a 
commercial electrical blender. 100 g of dry 
powder was added to 400 mL of pure methanol 
and mixed gently 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. The solvent was then 
removed by evaporation in a rotating 
evaporator. The remaining semisolid material 
was then freeze-dried. The obtained residue 
(about to 7g) was placed into a sterile glass 
container and stored at 4°C for further use. 
 
The effects of plant extracts 
 
The obtained larvae were washed three times 
in normal saline, incubated at 37°C for 1 hour 
and placed under a light source for at least 15 
minutes. Also, for each extract, five 
concentrations (12.5, 25, 50, 75 and 100 
mg/ml) were prepared in sterile distilled 
water. Extracts were incubated at 37°C for 1 
hour before use. 
 
To test the larvicidal effects of different 
extracts, 30 µl of larvae solution containing of 
at least 20 larvae was transferred to a glass 
slide with round-bottomed well, counted, 
mixed with the same value of each plant extract 
at different concentrations (as treatment) or 
normal saline (as control) and covered by a 
cover slide. The mobility of larvae was noted 
by careful observation under a 
stereomicroscope (at 40× magnification) at 10, 
20, 30, 40 and 50 minutes after adding the 
extracts. Those larvae with frequent whip-like 
movements were considered as viable. The 
number of immobilized larvae was determined 
and the percentage of the affected larvae (AL) 
was calculated as 
 

,
T

DT
AL


  

 
where T is the total number of viable larvae 
deposited and D is the number of immobilized 
ones. All experiments were conducted in three 
replicates. 
 
Statistical analysis 
 
The main effects of different plant extracts in 
different concentrations on the viability of 
cyathostomine larvae were estimated by 
Repeated measures ANOVA and compared by 
Tukey’s test. Interactions between 
experimental treatment and time were also 
examined and the differences between the 
means were considered significant at p<0.05. 
All the procedures were performed with the 
SPSS software package for Windows (Release 
11.5.0., 2002, SPSS Inc.). 
 
Results 
 
The in vitro evaluations on cyathostomin 
infective larvae demonstrated that both N. 
tabacum (Tobacco) and Z. multiflora extracts 
had significant anthelmintic effects throughout 
the experiment. Our data represents that all the 
concentrations of the methanolic extract of 
Tobacco were remarkably effective against the 
parasite larvae (P < 0.001) (figure 1). We did 
not observe marked effects at the 
concentration of 12.5 mg/mL at the first 10 
minutes while the other concentrations were 
markedly efficient from the beginning toward 
the end of the experiment (figure 1). Similarly, 
aqueous extract of Tobacco also exhibited 
significant activity (P < 0.001), as all 
cyathostomine larvae were found dead during 
the first ten minutes of the exposure (figure 2). 
Despite having remarkable anthelmintic 
activities, post hoc tests disclosed that 
methanolic and aqueous extract of Tobacco had 
similar larvicidal effects at the concentrations 
of 75 and 100 mg/ml (P = 0.22) and 25, 50, 75 
and 100 mg/ml (P > 0.2), respectively. The 
statistics also indicated that there was 
significant interaction between concentration 
and time on the number of viable larvae for 
both extracts (P < 0.001). 
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Compared to the control values, Z. multiflora 
had also marked reduction effects on viable 
larvae population at all concentrations from 
the first ten minutes of the experiment to the 
end (P < 0.006) (figure 3). The statistics also 
indicated that there was significant interaction 

between concentration and time on the 
number of viable larvae for both extracts (P < 
0.001). However, the larvicidal effect obtained 
for the concentrations of 50, 75 and 100 mg/ml 
were not significantly different (P > 0.2). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The effects of different concentrations of methanolic extract of N. tabacum  
on cyathostomine larvae viability 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. The effects of different concentrations of aqueous extract  
of N. tabacum on cyathostomine larvae viability 

 
 

0 10 20 30 40 50

0

5

10

15

20

25

30
12.5

25

50

75

100

control

Time (min)

V
ia

bl
e 

la
rv

ae

0 10 20 30 40 50

0

5

10

15

20

25

30

12.5

25

50

75

100

control

Time (min)

V
ia

bl
e 

la
rv

ae



Sci Parasitol 16(4):144-150, December 2015 
ISSN 1582-1366 

ORIGINAL RESEARCH ARTICLE 

 

 

148 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. The effects of different concentrations of methanolic extract  
of Z multiflora on cyathostomine larvae viability 

 
 
Discussion 
 
Although synthetic anthelmintics have been 
considered the only effective way to prevent 
parasitic infections, these compounds are 
expensive and have adverse side effects. Also, 
the development of resistance in different 
nematode species to anthelmintic drugs 

(Waller and Prichard, 1985) as well as their 
residues and toxicity problems (Kaemmerer 
and Butenkotter, 1973) have increased hazards 
to livestock development. Thus, plants have 
been an important candidate for antiparasitic 
drugs (Anthony et al., 2005). 
 
In the present work, different concentrations of 
the examined herbal extracts indicated marked 
in vitro effects on cyathostomin larvae viability. 
As a result, it can be postulated that N. tabacum 
and Z. multiflora extracts possess a strong 
potency to kill the parasite larvae. 
 
Works considering the nematicidal efficacy of 
Tobacco on different animal parasitic diseases 
is relatively rare; however, they corroborate 
the use of Tobacco for ethno-veterinary 
programs. Previously, Iqbal et al. (2006) 
assessed the in vitro and in vivo anthelmintic 
activities of N. tabacum leaves on live 
Haemonchus contortus and sheep naturally 
infected with mixed infections of 
gastrointestinal nematodes, respectively. 
Significant reduction in live worm counts and a 

maximum reduction of 73.6% in eggs per gram 
(EPG) of faeces suggest that Tobacco extract 
may be a useful compound to control 
gastrointestinal nematodes in ruminants. In 
addition, some investigators also claimed that 
the aqueous and alcoholic extracts of Tobacco 
could have potential anti-parasitic effects 
against Marshallagia marshalli in sheep (Nouri 
et al., 2014). Interestingly, they indicated that 
the aqueous extract had the same 
anthelminthic effects compared with 
Levamisole at the concentrations of 25 and 50 
mg/ml. 
 
Comparing the results obtained in works 
investigated the anthelmintic effects of Tobacco 
extract shows that variations in applied 
concentrations might be a cause of different 
larvicidal effects. Hamad et al. (2013) showed 
that even lower doses of N. tabacum had 
significant effects on the faecal egg count 
reduction percentage against Oxfendazole 
resistant H. contortus in sheep. Acoordingly, 
they stated that variations in anthelmintic 
effects of this plant in previous studies may 
primarily be attributed to the differences 
among target worm populations, resistant 
status of the nematodes and biological activity 
of plants. 
 
In a similar manner, our data revealed that Z. 
multiflora could be a larvicidal compound. Z. 
multiflora is used in traditional folk remedies 
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for its antiseptic, analgesic, anthelmintic and 
antidiarrheal properties (Iranian Herbal 
Pharmacopoeia, 2002). Previously, the effects 
of this plant have been recorded against 
Tricomonas vaginalis infection (Abdollahy et 
al., 2004) and infestation with Rhipicephalus 
annulatus (Pirali-Kheirabadi and Teixeira da 
Silva, 2011). Similarly, Moazeni and Roozitalab 
(2012) investigated the effectiveness of 
methanolic extract of Z. multiflora on the 
protoscoleces of hydatid cyst and stated that 
the scolicidal activity of Z. multiflora extract at 
a concentration of 10 mg/ml and 25 mg/ml is 
comparable with scolicidal power of formalin 
(Erzurumlu et al., 1998). Furthermore, this 
herbal plant can remarkably stimulate innate 
and acquired immunity functions in 
experimental animals (Khosravi et al., 2007; 
Shokri et al., 2006). 
 
In vitro tests are used as preliminary studies in 
the search for natural anthelmintics. 
Nevertheless, further investigations are needed 
to validate the activity of N. tabacum and Z. 
multiflora, particularly in vivo studies. 
Overally, the present work disclosed that N. 
tabacum and Zataria multiflora extracts have 
significant anthelmintic effects against 
cyathostomine infective larvae. Obviously, 
those plants could be useful compounds in 
control strategies against cyathostomine 
infections in equids. 
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