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Abstract
This article describes a case of Dictyocaulus arnfieldi infestation in a horse with signs of
mild pneumonia in Mashhad zoo. In hematological examinations leukocytosis, neutrophilia
with degenerative left shift; and in parasitological examination the first stage larvae of
Dictyocaulus arnfieldi were detected in the feces. According to the authors' knowledge, this is
the first report of D. arnfieldi infestation in Iran.
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Introduction
Pneumonia can be caused by parasites in
the horse. Dictyocaulus arnfieldi is the true
lungworm found in the horses, belonging to
the superfamily of Trichostrongyloidea. It has
been reported from various parts of the world.
(Bakirci and et al., 2004; Feinstein, 1979;
Fikru and et al., 2005; Gothe and Heil, 1984)
The natural host of the parasite is donkey, and
comparably, large numbers of parasites can
accumulate in the lungs of this host without
clinical signs. Donkey can act as a reservoir
for horses.(Beelitz and et al., 1996). The
parasite has also been isolated from 2 zebras
(Ashizawa and et al., 1980). It has a direct life
cycle, and a prepatent period of approximately
12 weeks (Round, 1976a). Migrating D.
arnfieldi (Cobbold 1884) is usually the
etiological agent of parasitic pneumonitis in
the adult horse, whereas Parascaric equorum
is the most common etiological agent of
parasitic pneumonitis in weanlings (Clayton,
1986). The present report describes a case of
D. arnfieldi infestation in a 7-year-old stallion.
Case Presentation
The stallion was kept in a zoo in Mashhad
metropolice, northeast of Iran as a recreational
horse with minimal exercise, almost entirely
used by people for riding and taking photos.
There was a history of housing the stallion
with five donkeys together for a limited period
of time recently. The horse ration was
consisted of alfalfa hay and barley grain. The
owner
complained
about
a
chronic
nonproductive cough that caused annoyance of
the visiting people. The horse was examined in
the zoo on April 2008.
A thorough clinical examination was
performed. Additionally, blood and fecal
samples were collected for hematological and
parasitological examinations, respectively. The
fecal samples were Baermannized for the
detection of larvae and also, egg per gram
(EPG) count was performed by floatation
method. Fecal culture was also performed for

7 days at 25 ºC for harvesting and diagnosis of
larvae. The affected horses were treated with
ivermectin (200µg/kg, P.O., Ivermctin 1%,
Nasr Co., Fariman, Iran). Two weeks later,
fecal samples were collected again to evaluate
the response to treatment.
Results
On physical examination, the horse was in
good body condition (fat), weighing around
400 kilograms, with a nonproductive cough,
without nasal discharge. Rectal temperature
was 38ºC, heart rate 40 beats/min, and
respiratory rate 40 breaths/min. The other
clinical examination parameters were normal,
except some crackles were auscultable over
the topographic area of the lungs. On a clinical
basis, bacterial pneumonia was considered as
the first tentative diagnosis. Other probable
tentative diagnoses were considered such as
chronic hypersensitivity pneumonitis, chronic
obstructive pulmonary disease, fungal
pneumonia, immune mediated interstitial or
vascular disease and unusual drug reactions,
(Burks, 1998), as well as foreign body in the
trachea.
The hematological results were as follows:
PCV 44 (normal range: 32-47%), Hemoglobin
15.9 (normal range: 11-17g/dl), RBC 8.96
(Normal range: 6.4-10 × 106), MCV 49
(normal range: 43-54 fl) MCH 17.7 (normal
range: 15-19 pg) MCHC 36.1 (normal range:
34-37 g/dl), total white blood cells 17100
(normal
range:
5200-13900/µl),
adult
neutrophils 12825 (normal range: 22007400/µl), Band neutrophils 171 (normal range:
0-100/µl), eosinophils 171 (normal range: 0600/µl), lymphocytes 3591 (1100- 5300/µl),
monocytes 342 (normal range: 0-900/µl),
platelets 5.84 × 105/µl, total protein 6.7
(normal range: 5.5-7.3 g/dl), fibrinogen 300
(normal range: 100-500 mg/dl). The EPG was
130 eggs per gram of faeces. No Parascaris
equorum eggs were observed on fecal
examination. The first stage larvae of D.
arnfieldi were diagnosed according to the
observation of a terminal small spike (Figure
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1). Larvae per gram (LPG) were 5. Other
larvae which were harvested after fecal culture
belonged to small strongyles. The larvae of D.
arnfieldi were also isolated from another 9
years old horse in the same premise in the zoo,
with neither an apparent history of exposure to
donkeys nor overt clinical signs.
Discussion
In several studies, 50-80% of donkeys have
been found infected with D. arnfieldi (Clayton
and Duncan 1981; Klei, 1986). Before the
advent of the anthelmintic, ivermectin, the
prevalence of D. arnfieldi infection in horses
in Kentucky at necropsy was approximately
11%, while it was 2% in live horses at the
same time and at the same region, based on
fecal examination (Lyons and et al., 1985a;
Lyons and et al., 1985b). This difference may
suggest the difficulty in antemortem diagnosis
of D.arnfieldi in horses. However, patent
infections have been found in horses, resulting
in disease occurrence in closed herds with no
exposure to donkeys or mules (Lyons and et
al., 1985b; Clayton and Duncan, 1981).
Experimental reproduction of the infestation
has been established in pony foals (Clayton
and Duncan, 1981). These findings support
previous reports of horse-to-horse transmission
(Lyons and et al., 1985a; Lyons and et al.,
1985b; Round, 1976b). The presence of
migrating larvae and adult worms in the lung
parenchyma and bronchi activate both the
humoral and cellular immune systems and
results
in
an
immune-mediated
bronchopneumonia, subsequently with release
of IgE, infiltration of mast cells, and basophils
leading to release of histamine and
eosinophilic chemotactic factor (Mackay and
Urquhart, 1979), with deleterious effects on
both parasite and the surrounding respiratory
cells, causing accumulation of mucopurulent
exudate in the lumen. (Mackay and Urquhart,
1979; Nicholls and et al., 1979) Direct damage
by the adult parasites results in chronic
catarrhal bronchitis with hyperplasia and
thickened epithelium as well as focalz edema
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and
hemorrhage.
Secondary
immunosuppression and the colonization of
secondary bacterial infections may occur
(Burks, 1998). The lack of nasal discharge,
normal temperature, good appetite and good
body condition in both horses in our
observation might be due to low parasite
burden, and/or short course of the disease after
exposure to donkeys. The diagnosis of D.
arnfieldi infestation in horses may be
somewhat difficult. The animals are not
typically inappetent or dull in the case of D.
arnfieldi (Boyle and Houston, 2006) However,
it has been reported that cough and dyspnea
were always accompanied infected horses
(Andersen and Fogh, 1981a). Hematological
and serum biochemical results may be normal
in horses with parasitic pneumonitis. However,
if secondary bacterial infection occurs,
inflammatory changes, such as a mature
neutrophilia and hyperfibrinogenemia may be
evident following parasitis pneumonitis. This
feature may prompt the clinician to follow an
antimicrobial therapy. From this viewpoint,
some horses with parasitic pneumonitis may
show some clinical improvement following
antimicrobial treatment (Boyle and Houston,
2006), that may be misleading and be followed
by the relapse of clinical signs. In this case, the
horse may show leukcytosis and neutrophilia
with regenerative left shift implicating a
bacterial pneumonia. It seems that we should
consider the possibility of concurrent bacterial
pneumonia; however, secondary bacterial
infections may occur by the presence of the
adult parasites in the bronchi (Burks, 1998).
Diagnostic
confirmation
of
parasitic
pneumonitis due to D. arnfieldi depends on
several considerations. Bronchoalveolar lavage
and transtracheal wash in order to harvest
some mucus may reveal eosinophilic reaction
that is most commonly found in cases of D.
arnfieldi infestation in horses and may
strongly implicate D. arnfieldi infestation.
Normal eosinophil percentages of the total
nucleated cell count in bronchoalveolar lavage
fluid are 1.0±1.4% (Mair et al., 1987). In the
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apparently absence of the evidence of the
parasite, outbreak of the eosinophilic
bronchitis in horses, and also a pony possibly
associated with D. arnfieldi have been
reported (Mackay and Urquhart, 1979, Church,
1983). The response to appropriate
anthelmintic treatment is an alternative
procedure for diagnosis. A history of
commingling of horses with donkeys, and/or
grazing in common pastures should be
considered in the diagnosis of parasitic
pneumonitis caused by D. arnfieldi in horses
that show signs of respiratory disease (Boyle
and Houston, 2006; Burks, 1998).
Finding D. arnfieldi larvae in the feces is
not common, as it was a discrepancy between
estimated prevalence rate of infestation at
necropsy or antemortem diagnosis in
Kentucky (11 vs. 2%) (Lyons and et al.,
1985a; Lyons and et al., 1985b). However,
patent infections have been found in horses,
resulting in disease occurrence in closed
equine herds with no exposure to donkeys
(Andersen and Fogh, 1981).
The affected horses showed a good
response to antihilmintic treatment. In the
subsequent fecal examination two weeks later,
both horses showed no evidence of D.
arnfieldi larvae in their feces, as well as a high
drop in EPG of other parasitic nematodes.
Up to the authors' knowledge, this is the
first report of D. arnfieldi infestation in Iran.
The D. arnfieldi infection in horses should be
considered when horses show clinical signs of
respiratory disease when commingled with
donkey, or shared parstures with donkeys
when they are not commingled apparently.
The relapse of clinical signs in horses that was
treated for a bacterial pneumonitis should
arouse suspicion of parasitic pneumonitis.
With the difficulty in D. arnfieldi Larvae
capture in horse feces, it is highly advisable to
transfer fecal samples in the vicinity of ice,
because the loss of the parasite larvae has been
reported insignificant in 4 º C, but not at 16
and 20 º C (Rode and Jorgensen, 1989) that
might increase the chance of larval recovery in

feces. With the difficulty of larval isolation in
feces, other methods of diagnosis, including
bronchoalveolar lavage and/ or a good
response of horses with signs of respiratory
disease to antihilmintic treatment shouldn’t be
overlooked.
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Figure 1. Dictyocaulus arnfieldi larva. The terminal spike
is evident and the larva is about 480µm. (Lugol 10%
staining, 400X)
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اوﻟﻴﻦ ﮔﺰارش آﻟﻮدﮔﻲ اﺳﺐ ﺑﺎ دﻳﻜﺘﻴﻮﻛﻮﻟﻮس آرﻧﻔﻴﻠﺪي در ﻣﺸﻬﺪ
ﻛﺎﻣﺮان ﺷﺮﻳﻔﻲ  ،1ﺣﺴﻦ ﺑﺮﺟﻲ  ،2ﭘﻴﻤﺎن ﻣﻴﻼﻧﻲ

3

 1ﮔﺮوه ﻋﻠﻮم درﻣﺎﻧﮕﺎﻫﻲ ،داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﻓﺮدوﺳﻲ ﻣﺸﻬﺪ؛ ﻣﺸﻬﺪ ،اﻳﺮان
 2ﮔﺮوه ﭘﺎﺗﻮﺑﻴﻮﻟﻮژي ،داﻧﺸﻜﺪه داﻣﭙﺰﺷﻜﻲ داﻧﺸﮕﺎه ﻓﺮدوﺳﻲ ﻣﺸﻬﺪ؛ ﻣﺸﻬﺪ ،اﻳﺮان
 3داﻣﭙﺰﺷﻚ ﺑﺨﺶ ﺧﺼﻮﺻﻲ؛ ﻣﺸﻬﺪ ،اﻳﺮان
درﻳﺎﻓﺖ ﻣﻘﺎﻟﻪ88/6/16 :

ﭘﺬﻳﺮش ﻧﻬﺎﻳﻲ89/3/9 :

ﭼﻜﻴﺪه
در اردﻳﺒﻬﺸﺖ ﻣﺎه  ،1387ﻳﻚ راس ﻧﺮﻳﺎن ،ﻛﻪ ﻗﺒﻼً ﺑﺎ ﭼﻨﺪ راس اﻻغ در ﻳﻚ ﺟﺎﻳﮕﺎه ﻗﺮار داﺷﺖ ،ﺑﺎ ﻋﻼﺋﻢ ﺳـﺮﻓﻪ ﻫـﺎي ﺧﻮدﺑـﻪ ﺧـﻮدي و
ﻣﺘﻨﺎوب در ﺑﺎغ وﺣﺶ ﻣﺸﻬﺪ ﻣﻌﺎﻳﻨﻪ ﺷﺪ .ﺑﺮاي آزﻣﺎﻳﺶ ﻫﺎي ﺧﻮن ﺷﻨﺎﺧﺘﻲ و اﻧﮕـﻞ ﺷـﻨﺎﺧﺘﻲ ﻧﻤﻮﻧـﻪ ﻫـﺎي ﺧـﻮن و ﻣـﺪﻓﻮع ﺗﻬﻴـﻪ ﺷـﺪ .ﻧﺘـﺎﻳﺞ
آزﻣﺎﻳﺸﮕﺎﻫﻲ ﻟﻜﻮﺳﻴﺘﻮز ،ﻧﻮﺗﺮوﻓﻴﻠﻲ ﻫﻤﺮاه ﺑﺎ اﻧﺤﺮاف ﺑﻪ ﭼﭗ ﺟﺒﺮاﻧﻲ ،و ﻫﻤﭽﻨـﻴﻦ ﻻرو ﻣﺮﺣﻠـﻪ ي اول دﻳﻜﺘﻴﻮﻛﻮﻟـﻮس آرﻧﻔﻴﻠـﺪي در ﻣـﺪﻓﻮع را
ﻧﺸﺎن داد .ﺗﺎﻛﻨﻮن آﻟﻮدﮔﻲ ﺑﻪ اﻳﻦ اﻧﮕﻞ در اﻳﺮان ﮔﺰارش ﻧﺸﺪه اﺳﺖ.
واژﮔﺎن ﻛﻠﻴﺪي :دﻳﻜﺘﻴﻮﻛﻮﻟﻮس آرﻧﻔﻴﻠﺪي ،ﭘﻨﻮﻣﻮﻧﻲ ،اﺳﺐ
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