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INTRODUCTION

On a worldwide basis, horses are exposed to a 
complex of intestinal helminth infections which can 
compromize their health and welfare. For instance, 
there is a high prevalence of nematodes of the subfam-
ily Cyathostominae (Strongylida), which represents 
the most common group of horse parasites being a 
significant cause of morbidity and mortality. These 
intestinal helminths are difficult to control, not least 
due to the lack of information available regarding the 
basic biology. The cyathostomes, also known as small 
strongyles, include 14 genera with over 50 species, 
of which more than 40 have been described in horses 
(L i c h t e n f e l s  et al., 2008). They have a direct, 

non-migratory life cycle without intermediate hosts 
(C o r n i n g , 2009). In the individual host, 8–12 com-
mon species usually account for the majority of the 
parasite burden (i.e. > 90%). Virtually, every horse 
can most likely become infected with these parasites, 
which often accounts for a parasitic load of up to 100% 
in grazing pastures (L o v e  et al., 1999; K a p l a n , 
2002; L y o n s  et al., 2011). The infective stage able 
to survive a prolonged period in the pasture is repre-
sented by the third stage larvae (L3), surrounded by 
a protective membrane. After ingestion, the L3s ex-
sheath in the small intestine and penetrate the wall of 
the large intestine and especially the colon. There the 
development takes place, before nematodes re-emerge 
and mature to adults within the lumen. Cyathostominae 
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can be non pathogenic as well as extremely pathogenic, 
and high levels of infection result in clinical symptoms 
ranging from chronic weight loss to colic, diarrhoea or 
severe inflammatory enteropathy (M u r p h y ,  L o v e , 
1997; L i c h t e n f e l s  et al., 2002; M a t t h e w s  et 
al., 2004; S t r a t f o r d  et al., 2011).

Experimental work with horses is extremely dif-
ficult for many reasons. Finding suitable model hosts 
for a group of equine small strongyles, as with tri-
chostrongylids of ruminants, can shed significant 
light on biology of this parasite group of veterinary 
importance (Z i a m  et al., 1999; J a n k o v s k a  et al., 
2003a, b). Therefore, the main objective of this study 
was to investigate the susceptibility of five laboratory 
animals to cyathostome parasites.

MATeRIAl AND MeThODS

In this study, five small species of mammals – mice 
(Mus musculus), rabbits (Oryctolagus cuniculus), 
guinea pigs (Cavia porcellus), rats (Rattus norvegi-
cus), and Mongolian gerbils (Meriones unguiculatus) 
were used as experimental models; six strains of white 
mouse were involved. All the animals were kept in a 
biosafety breeding room under controlled temperature 
and humidity, fed commercial pellets, and supplied 
with water ad libitum. Some animals were switched 
from commercial diet to a modification of commercial 
diet containing 0.02% hydrocortisone (medicated) for 
the duration of each study. 

Cyathostome larvae were obtained from naturally 
infected horse. Freshly voided faeces were collected 
and incubated at room temperature for 10–12 days. 
Infective larvae were harvested using the Baermann 
technique, the presence of cyathostome larvae was 
microscopically confirmed. The larvae were suspended 

in tap water and stored in a refrigerator at 4°C until a 
sufficient number of larvae were acquired (maximum  
2 weeks). Before using for animals infecting, L3 larvae 
were divided into the following groups: sheathed larvae 
left without treatment and larvae ex-sheathed using 
sodium hypochlorite (Z i n s l i ,  1987). The overall 
experiment pattern is shown in Table 1.

ReSUlTS

None of the individuals of the five laboratory species 
(mice, rabbits, guinea pigs, rats, and Mongolian gerbils) 
used as experimental models was successfully infected 
with nematodes of the subfamily Cyathostominae. 
All attempts to inoculate these mammal species with 
variously treated larvae failed, regardless of the ex-
perimental group (Table 1).  

No rodent was successfully infected with nematodes.

DISCUSSION

Testing the cyathostome larvae transfer to labo-
ratory rodent models was inspired by reports on a 
successful infection of various laboratory animals 
with relatively related trichostrongylid nematodes of 
domestic ruminants (Strongylida: Trichostrongylidae). 
For example, C o n d e r  et al. (1991, 1992) studied the 
susceptibility of gerbils to Haemonchus contortus, 
which is commonly found in sheep, goats, and cat-
tle. Gerbils, rabbits, and guinea pigs have also been 
successfully used as experimental models in many 
studies focused on susceptibility to Trichostrongylus 
colubriformis (C o u r t ,  L e e s , 1985; B e z u b i k  et 
al., 1988; R o t h w e l l  et al., 1994; Z i a m ,  P a n d e y , 
2000; A u d e b e r t  et al., 2003; J a n k o v s k a  et al., 

Table 1. Results of cyathostome development in experimental models

Species of experimental models n Infected dose [n]
Investigated group of experimental models

L3a L3a/hydrocortisone ex-sheathed L3a/hydrocortisone

Mus musculus

C57 bl-10 8 2 000 negative negative negative

Balb C3-MAN 8 2 000 negative negative negative

DBA 2 8 2 000 negative negative negative

C3H/DisN 8 2 000 negative negative negative

C57/Bl 60 8 2 000 negative negative negative

A/Ph 8 2 000 negative negative negative

Oryctolagus cuniculus 8 10 000 negative negative negative

Cavia porcellus 6 10 000 negative negative negative

Rattus norvegicus 8 2 000 negative negative negative

Meriones unguiculatus 6 2 000 negative negative negative

a third larval stage
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2003a, b). In all cases, the highest activity was de-
tected immediately after inoculation with ex-sheathed 
infective larvae, and also during the hydrocortisone 
dosing phase.

The evolutionary mechanisms vary among parasite 
groups. While trichostrondylids (Trichostrongylidae) 
used dispersion within different hosts or host change, 
horse cyathostomes (Strongylidae) utilized coevolu-
tion (D u r e t t e - D e s s e t  et al., 1994). The strict 
host specificity of Cyathostominae may probably be 
attributed to a long common evolution with their hosts. 
Therefore, the experimental infection has never been 
achieved with the only one cyathostome species and 
only mixed cyathostome species thus have to be used 
for this purpose (K l e i ,  C h a p m a n , 1999). 

CONClUSION

In this study, five laboratory mammals (mice, rats, 
rabbits, guinea pigs, and gerbils) were utilized as ex-
perimental models in order to verify their susceptibility 
to nematodes of the subfamily Cyathostominae. All 
attempts to inoculate these laboratory species failed. 
We may conclude that none of the investigated species 
can serve as a suitable model host for nematodes of 
the subfamily Cyathostominae. 
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