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Summary. 12 horses infected with Strongylidae helminths only were used for this investigation. These horses were 

infected mainly with S. edentatus and Cyathostomidae (11.6±1.4 ir 14.1±2.6 helminths/10 cm², respectively (P≥0.05)). 
Number of S. vulgaris helminths was significantly lower compared to S. edentatus and Cyathostomidae (3.7±0.2 
helminths/10 cm²) (P≤0.05). Histological study of horse intestinal tissues, which were affected by Strongylidae larvae, 
showed local changes in the shape of connective tissue capsule around the cysts in the area of implantation of parasites, 
tissue oedema, vascular congestion and lymphocytic and eosinophilic infiltration in the wall of the small and large in-
testines. 
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Santrauka. Tyrimas atliktas su 12 arklių, užsikrėtųsių tik Strongylidae helmintais. Tirti arkliai daugiausiai buvo už-

sikrėtę S. edentatus ir Cyathostomidae (atitinkamai 11,6±1,4 ir 14,1±2,6 helmintų 10 cm²) (p≥0,05). S. vulgaris nustaty-
ta daug mažiau (3,7±0,2 helmintų 10 cm²) (p≤0,05). Arklių žarnų sienelių audinių, kurie buvo pažeisti Strongylidae 
lervų, histologinis tyrimas parodė jungiamojo audinio kapsulės pakitimus aplink cistas parazitų implantacijos vietose, 
audinių edemą, kraujagyslių išvešėjimą bei limfocitų ir eozinofilinių granulocitų infiltraciją plonųjų ir storųjų žarnų 
sienelėje. 

Raktažodžiai: Strongylidae, helmintai, arklys, žarna, morfologiniai pokyčiai. 
 
 
Introduction. Helminths-related diseases of horses 

are widespread throughout the world since ancient times 
(Schultz and Shikhobalova, 1935; Mirzayans et al., 1974; 
O’Meara and Mulcahy, 2002; Güiris et al., 2010).  

Majority of horses worldwide are infected with more 
than 45 species of  Strongylus vulgaris, S. edentatus, S. 
equinus and Cyathostomidae. These helminths called 
large and small strongyles are the most common and 
caused pathological changes in horses of different age. 

The adult stages are located in the large intestine and the 
migrating larval stages − various organs of horses and 
donkeys. All Strongylidae type of helminths are geonema-
todes which have development without an intermediate 
host. Sexually mature females produce a lot of eggs, 
which are excreted with the faeces.. Under favourable 
environmental conditions from eggs in 2-8 days develops 
L1 stage larvae, which hatch from egg. In 6-14 days L1 
molts twice and become invasive L3. Horses as a new 
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host could be infected with feed or water. Larvae pene-
trate the intestinal wall and then cause various pathologi-
cal changes (Kuzmina et al., 2005; Šarkūnas, 2005; Stan-
campiano et al., 2010). 

The histopathological changes around Cyathostomide 
larvae in the horse gut wall were described by Ogbourne 
(1978), Jasko and Roth (1984), Giles et al. (1985), Church 
et al. (1986), Collobert-Laugier et al. (2002), Kharchenko 
and Kuzmina (2010).  

The mucosal and submucosal cysts of caecum and as-
cendant colon are associated with eosinophilic and lym-
phocytic infiltration. In the submucosa, the cellular infil-
tration also includes mast cells (Collobert-Laugier et al, 
2002; Debra et al., 2006). The role of mast cells, eosino-
phils and globule leucocytes in immunity against intesti-
nal nematodes has also been investigated in several labo-
ratory species (Miller, 1986; Rothwell, 1989). The re-
sponse of naturally infected horses intestinal cells was 
investigated by Kuzmina et al. (2005). 

In many ways invasive process is similar to the infec-
tious process and proceeds with specific features. In this 
connection it is interesting mechanism of formation of the 
helminthiasis manifestations of in the form of specific 
syndromes, which determine the diagnosis and differen-
tial diagnosis. The basis of these syndromes and their 
changes in the dynamics of the disease is a successive 
combination of developing processes, such as dystrophy, 
local disturbances of blood circulation and microcircula-
tion, inflammation, allergy, immune deficiencies and etc. 
(Schultz and Shikhobalova, 1935; Raisov et al., 1985; 
Skosogorenko et al., 1986; Chebyshev et al., 1998). De-
pending on the course of pathological process in helmin-
thiasis is determined by the specificity of their pathoge-
netic and symptomatic therapy (Tsvetaeva 1963; Bo-
gogyavlenskij et al., 1992; Chebyshev et al., 1998; Mat-
thee and McGeoch 2004). 

The knowing character of morphological changes in 
tissue structures of damaged organs can be helpful to 
make the selection of drugs that combine in one hand, 
pronounced antihelmintic effect, and the other hand, a 
minimum toxic effect on the host organism (Skoso-
gorenko et al., 1986; Grishina and Suranova 1988; Bo-
gogyavlenskij et al., 1992). 

It is very important to detect the horses infected by 
Strongylidae timely because these helminths become re-
sistant to some antihelminthics (Kaplan, 2002; Bonneau et 
al., 2009; Kharchenko and Kuzmina, 2010; Lyons et al., 
2010) 

The aim of this work was to investigate the morpho-
logical changes in the tissues of the horse intestine during 
helminthiasis of the intestinal Strongylidae larval stage. 

Materials and methods. The material for macro-
scopic studies was taken from 12 infected Bashkirian 
horses (5-10 years old) during their slaughter immediately 
after removing of organs. Helminths were counted in 10 
cm2 of small and large intestine (5 fields). The species of 
Strongylidae were differentiated by helminths’ size and 
structure of their mouth bucal capsule. Results were ana-
lysed using the ANOVA program (Statistica Version 5, 
StatSoft inc.). 

The material for microscopic studies (pieces of 1x1x1 
cm in size) was cut out from various parts of small and 
large intestines. They were fixed in the solution of 10% 
neutral formaldehyde for 10 days. The fixing solution was 
replaced twice. Pieces were washed under the water flow 
for 24 hours. Tissues were dehydrated in the ascending 
concentrations of ethanol (50%, 60%, 70%, 80%, 96% 
(1), 96% (2) and 100%). Later they were placed in xylen 
and were kept in the solution of paraffin and xylol satu-
rated at +37°C. Then tissues were put in paraffin and 
beeswax solution at +56°C. Serial histological sections 
(5-7 μm of thickness) were stained with hematoxylin and 
eosin. Microphotographs of tissues were made from histo-
logical slides which were made by the microscope 
OLYMPUS CX 41.  

Results. All investigated horses were infected with 
Strongylidae spp.. − S. edentatus, S. vulgaris and Cy-
athostomidae. The intensity of different animals’ infec-
tion was variable, but it was quite intensive in all selected 
horses (tab. 1). These horses were infected mainly with S. 
edentatus and Cyathostomidae (11.6±1.4 ir 14.1±2.6 
helminths/10 cm² respectively (P≥0.05)). S. vulgaris 
helminths were found in significantly lower amounts 
(3.7±0.2 /10 cm²) (P≤0.05). 

 
Table 1.The intensity of investigated horses’ infes-

tation with Strongylidae 
 

N. Helminths N per 10 cm² (X±Sx) 
1. S. edentatus 11.6±1.4 a 
2. S. vulgaris 3.7±0.2 b 
3. Cyathostomidae 14.1±2.6 c 

 
A:b, b:c; P≤0.05; A:c; P≥0.05 
 
In microscopic investigation, the cysts were detected 

in wall of the small intestine. They were located in the 
mucosa, usually no deeper than the muscle plate. They 
were surrounded by thin connective tissue capsule with a 
small amount of thin-walled vessels, as well as the infil-
tration of small lymphocytes and eosinophils. 

The close microscopic investigation of cysts in the 
mucosa of the horse’s small intestine showed the visual-
ized kind of an emerging "channel" and a partial desqua-
mation of surface epithelium. In some cases, the signs of 
mucous membranes necrosis were in the zone of the cyst. 
The signs of the moderate oedema and plethora diffuse 
lymphocytic and eosinophilic infiltrations were found in 
the lamina of the mucosa (Fig. 1). 

In the submucosa, the signs of oedema and eosino-
philic infiltration were defined in varying degrees also 
(see Fig. 1). The lymphatic nodules showed signs of fol-
licular hyperplasia with markedly enhanced germinal cen-
tres, as well as the phenomena of moderate oedema (Fig. 
2) with the presence of eosinophils in their cortical sub-
stance. 

Analysis of the horse’s small intestine microslides in-
dicates that a weakly pronounced oedema of the villi, 
partial desquamation of surface epithelium with the for-
mation of microerosion were marked in areas of mucosa 
without macroscopic signs of damage by helminthes. 
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Figure 1. Section of the horse small intestine (100х) 
Cysts are visible in the small intestine wall. The 

"channel" is located above the cysts in the mucous mem-
brane. A partial desquamation of surface epithelium is 
visible in the zone of helminth’s implantation. Evidenced 
lymphocytic and eosinophilic infiltration is observable in 
the submucosa.  

 

 
 
Figure 2. Section of the horse’s small intestine’s 

wall (40х) 
The mucosal cyst is bounded by a thin connective tis-

sue capsule. The oedema, lymphocytic infiltration and 
hyperplasia of lymphoid follicles are visible in the sub-
mucosa. 

 
Villi of intestine had signs of slight oedema, mild 

lymphocytic infiltration with a small addition of eosino-
phils. In the deeper parts of the mucosa, the diffuse lym-
phocytic infiltration was visible that extended a part of the 
submucosa also. 

The signs of a weak oedema were observed in the 
submucosa. The diffuse lymphocytic and eosinophilic 
infiltration had varying degrees of intensity (from mild to 
moderate). Lymphatic nodules which were located in the 
submucosa of intestine showed the phenomenal follicular 
hyperplasia with dramatically expanded germinal centres 
(Fig. 3). 

 

 
 
Figure 3. Section of the wall of the horse’s small in-

testine (100х) 
A weakly villous oedema and partial desquamation of 

surface epithelium are visible.  
 

 
 
Figure 4. The section of the horse’s large intestine 

(100х) 
The weak and diffuse oedema, lymphocytic and eosi-

nophilic infiltrations are visible in the mucosa.  
 
The microscopic investigation of the horse’s large in-

testine showed the mucosal oedema outside the location 
zones of helminthes in surface of crypt. The moderately 
expressed diffuse lymphocytic and eosinophilic infiltra-
tion was visible deeper, which went into submucosa. In 
submucosa, the signs of a slight oedema were too (Fig. 4). 
The hyperplasia was visible in the submucosal lymphatic 
nodules with expansion of germinal centres. The small 
number of eosinophils recorded in the cortical substance 
of the regional lymphatic nodules.  

Discussion. Detected by us morphological changes in 
the wall of the intestine of horses with lesions helminthes 
probably are general biological nature, with no specific 
features, because the same inflammatory reaction of tis-
sues of the gastrointestinal tract, which accompanied by 
the presence of eosinophilic infiltrate large numbers of 
white blood cells, tissue oedema, hyperplasia of the lym-
phatic nodules and the formation of granulosa structures 
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also occurred in different species with other helminthes 
infection (Archer et al., 2006; Kharchenko and Kuzmina, 
2010; Lyons et al., 2010). However, according to Cheby-
shev et al. (1998) granulosa cell composition formations, 
their structure and their localization depends on the char-
acteristics of a helminthiasis, causing inflammation, al-
though its morphology, they are not always specific, as in 
the formation of inflammatory granulomas of different 
origins are involved the same cellular elements in differ-
ent quantitative ratios: histiocytes, plasma cells, neutro-
phils and especially eosinophils. 

Our findings are consistent with the directions (Bon-
neau et al., 2009) that the morphological changes in tis-
sues of affected organs are not only in the field introduc-
tion of helminthes, but also in areas far away from them, 
where infection is somewhat less pronounced. 

Conclusions 
All investigated horses were infected with S. edentatus 

and Cyathostomidae, and S. vulgaris infection level was 
significantly lower (P≤0.05). 

There was morphological changes in the wall of the 
small and large intestine of horses infected with  
Strongylidae.  

Local changes were observed directly in the zone of 
localization of helminthes larvae. The connective tissue 
capsule was formed around the cysts in the zone of hel-
minthes implantation. The oedema, plethora, lymphocytic 
and eosinophilic infiltration were detected in the tissues of 
the small and large intestine. These morphological 
changes in the wall of horses‘ small and large intestine 
showed significant gastrointestinal pathology. Therefore, 
it must be taken into account in the treatment of horses 
against gastrointestinal infection of helminthes. 

 
References 
1. Archer D.C., Barrie Edwards G., Kelly D.F., 
French N.P., Proudman C.J. Obstruction of equine 
small intestine associated with focal idiopathic eosi-
nophilic enteritis: an emerging disease? Vet. J., 2006. 
Vol. 171(3). P. 504–512. 

2. Bogogyavlenskij Y.Z., Grishina, E.A., Mushkam-
barova M.G. Pathomorphology of tissues and organs 
of the host after the application antihelmintics.  
Ashkhabad, 1992. 113 p. 

3. Bonneau S., Maynard L., Tomczuk K., Kok D., 
Eun H.M. Antithelmintic efficacies of a tablet formula 
of ivermectin-praziquantel on horses experimentally 
infected with three Strongylus species. Parasitol. Res., 
2009. Vol. 105(3). P. 817–823.  

4. Chebyshev N.V., Bogogyavlenskij Y.Z, Grishina, 
E.A. Helminthiasis: organ-system processes in their 
pathogenesis and treatment. – Moscow, Medicine, 
1998. 240 p. 

5. Church, S., Kelly, O.F., Obwolo, M.J. Diagnosis 
and successful treatment of diarrhea in horses caused 
by immature small Strongyles apparently insusceptible 
to anthelmintics. Equine Vet. J., 1986. Vol. 18. P. 
401–403. 

6. Collobert-Laugier C., Hoste H., Sevin C., Chartier 
C., Dorchies P. Mast cell and eosinophil mucosal re-
sponses in the large intestine of horses naturally in-
fected with cyathostomes. Veterinary Parasitology., 
2002. Vol. 107. P. 251–264. 

7. Giles, C.J., Urquhart, K.A., Longstaffe, J.A. Larval 
cyathostomiasis (immature Trichonema-induced en-
teropathy): a report of 15 clinical cases. Equine Vet. 
J., 1985. Vol. 17. 196–201. 

8. Grishina E.A., Suranova T.G. The morphology of 
certain organs of chickens after treatment with a 
mixed infestation antihelmintic VC-168. Problems of 
morphology and parasitology sc. I Phys. med. in-ta 
Sechenova.  Moscow, 1988. P. 74–76. 

9. Güiris A.D., Rojas H.N., Berovides A.V., Sosa 
P.J., Pérez E.M., Cruz A.E., Chávez H.C., Moguel 
A.J., Jimenez-Coello M., Ortega-Pacheco A. Biodi-
versity and distribution of helminths and protozoa in 
naturally infected horses from the biosphere reserve 
La Sierra Madre de Chiapas", México. Vet. Parasitol., 
2010. Vol. 170(3–4). P. 268–277. 

10. Jasko, D.J., Roth, L. Granulomatous colitis associ-
ated with small strongyle larvae in a horse. J. Am. 
Vet. Med. Assoc., 1984. Vol. 185. 553–554. 

11. Kaplan R.M. Anthelmintic resistance in nematodes 
of horses. Vet Res., 2002. Vol. 33(5). P. 491–507.  

12. Kharchenko V., Kuzmina T. Morphology and di-
agnosis of the fourth-stage larva of Coronocyclus 
labratus (Looss, 1900) (Nematoda: Strongyloidea) 
parasitising equids. Syst Parasitol., 2010. Vol. 77. P. 
29–34. 

13. Kuzmina T., Kharchenko V., Starovir A., Dvojnos 
G. Analysis of the strongylid nematodes (Nematoda: 
Strongylidae) community after deworming of brood 
horses in Ukraine. Veterinary Parasitology, 2005. Vol. 
131. P. 283–290. 

14. Lyons E.T., Tolliver S.C., Collins S.S., Ionita M., 
Kuzmina T.A., Rossano M. Field tests demonstrating 
reduced activity of ivermectin and moxidectin against 
small strongyles in horses on 14 farms in Central Ken-
tucky in 2007–2009. Parasitol Res., 2010 Sep 23. 
[Epub ahead of print] 

15. Matthee S, McGeoch MA. Helminths in horses: 
use of selective treatment for the control of strongyles. 
J. S. Afr. Vet. Assoc., 2004. Vol. 75(3). P. 129–136.  

16. Mirzayans A., Anwar M.,  Maghsoudloo H. Gas-
trointestinal helminths of horses in Iran. Tropical 
Animal Health and Production, 1974. Vol. 6(2). P. 
106–108.  

17. O’Meara B., Mulcahy G. A survey of helminth 
control practices in an equine establishments in Ire-
land. Vet. Parasitol., 2002. Vol. 109(1–2). P. 101–110. 

18. Ogbourne C.P. Pathogenesis of cyathostome 
(Trichonema) infections of the horse. A review. Com-



ISSN 1392-2130. VETERINARIJA IR ZOOTECHNIKA (Vet Med Zoot). T. 57 (79). 2012 
 

 48

monw Inst Helminthol, Commonw Ag Bur U.K. Misc 
Pub. 1978. 40 p. 

19. Raisov T.K., Temirbekov D.A., Akishpaeva O.T. 
Dynamics of some indicators of immune response in 
experimental trichinosis pigs. Med. Parasitology., 
1985. Vol. 5. P. 58–60. 

20. Rothwell, T.L.W. Immune expulsion of parasitic 
nematodes from the alimentary tract. Int. J. Parasitol., 
1989. Vol. 19. P. 139–168. 

21. Šarkūnas M., Veterinarinė parazitologija. Kaunas. 
Naujasis lankas. 2005. 431 p. 

22. Schultz R.S, Shikhobalova N.P. Immunity in 
helminthiasis. Med. Parasitology., 1935. Vol. 4. P. 
258–280. 

23. Skosogorenko M.G., Glamazdina I.I., Gubyanova 
I.E. Effect of deworming on some indicators of im-
mune reactivity in people infected with intestinal hel-
minthes. Materials of the X Conf. Ukr. ob-va Parasi-
tology, Kiev: Naukova Dumka, 1986. P. 86–90. 

24. Tsvetaeva N.P. Pathogenic role of helminths. Vet-
erinary Medicine., 1963. Vol. 2. P. 16–17. 

Received 13 December 2010 
Accepted 23 February 2012 


