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Abstract: The present study was undertaken to investigate the prevalence of
Cryptosporidium infection in horses used for recreational riding as well as in humans. A
total of 106 faecal specimens from horses raised in 4 localities of western Poland and 6
stool samples from 3 persons who had constant or sporadic contact with horses were
screened microscopically for oocysts using modified Ziehl-Neelsen staining. Enzyme
immunoassay (EIA) was additionally used for the detection of coproantigen in human
stool samples as well as in 43 randomly selected horse faecal samples. The overall
infection rate of horses determined by microscopic examination was 9.4%. To our
knowledge, this is the first report of cryptosporidial infection in horses in Poland. The
infection was identified only in adult horses raised on 2 of 4 examined farms. The
intensity of equine cryptosporidial infection was light, as a rule. None of the infected
horses appeared clinically ill. The real overall infection rate in horses could be higher.
Among 43 faecal specimens additionally processed by EIA, 5 samples were positive
both for oocysts and coproantigen, whereas in 7 faecal samples only the parasite
coproantigen was detected. The morphometric analysis of oocysts indicated that the
horses were most probably infected with C. parvum. Of 3 examined persons,
cryptosporidial infection was identified in a rider who had sporadic contact with horses.
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INTRODUCTION
For over 20 years coccidia belonging to the
Cryptosporidium genus have been subjects of investigation
of an ever-increasing number of research groups in many
countries. These protozoan parasites are able to infect the
digestive or respiratory tracts of many vertebrate species.
Of the 8 valid species [10], C. parvum has the broadest
host range and this species is infectious for more than 80
species of mammals including humans [16, 19].
Cryptosporidiosis is an important and widely distributed
infection of livestock and humans. Cryptosporidium
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causes acute or asymptomatic self-limiting infection in
adult animals and immunocompetent humans, but in
young livestock, particularly ruminants, as well as in
immunocompromised humans, the infection may often be
fatal. In comparison to epidemiological data for bovine
and human cryptosporidial infection there is scant
information concerning equine Cryptosporidium infection
[7, 10]. Though equine cryptosporidiosis has been
reported in various regions of the world and has been
connected with diarrhoea and morbidity in foals, there are
contradictory data on this subject and some aspects of the
infection remain unclear [3, 9, 11, 15, 18, 20, 24, 27].
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Also, the role of Cryptosporidium infected horses as a
source of zoonotic transmission of the infection to
humans should be elucidated.
The present study was undertaken to investigate the
prevalence of Cryptosporidium infection in horses raised
in 4 localities of western Poland. Additionally, we
examined human faecal specimens taken from persons
who had constant or sporadic direct contact with horses.
In the study, microscopy and enzyme immunoassay were
applied to detect the cryptosporidial infection.
MATERIALS AND METHODS
Faecal specimens obtained from horses and humans.
Freshly excreted faeces or rectal samples were collected
from animals on the 4 farms. A total of 106 faecal
specimens were taken from horses (103 animals of
Wielkopolska race, 2 animals of MaáRSROVND UDFH 
pony). Eighty-eight samples were obtained from animals
raised in 3 localities in Wielkopolska region, while 18
faecal specimens were sampled from horses bred on a
IDUPLQ:URFáDZGLVWULFW'HWDLOVRIDQLPDOQXPEHUVDJH
and sex are shown in Table 1.
The horses at 4 localities were kept in stables and were
separated in boxes. They received municipal water. Most
of the animals were used for recreational riding. Only
some horses bred in a Horse Riding Centre had participated
in various competitions, e.g. Fencing jumping.
Six faecal specimens were obtained from 3 persons
who had contact with horses. Two stool specimens were
sampled from 2 owners of Riding Club 2, on the same
day when faecal specimens from the horses were taken.
Then, 4 stool specimens were collected from a rider who
has had sporadic contacts with horses bred in Riding Club
3. The samples were taken on separate days within 10
days and were collected 3 months before the horse
sampling.
Microscopic examination. To demonstrate Cryptosporidium oocysts, thin smears of emulsified faecal
specimens were dried and stained by modified ZiehlNeelsen technique [2]. The whole smears (size 5.0 × 2.4
cm) were examined under oil immersion (100 × objective
for a total magnification of × 1000). In each positive
slide, the sizes of 11 cryptosporidian oocysts were
measured by micrometric eyepiece. The mean values and
standard deviations of oocysts length and width, as well
as the shape index were calculated.
To identify other intestinal protozoan species in the
human stool specimens, 3 routine microscopic methods
(direct saline and iodine mounts as well as iron
hematoxylin staining method) were applied. Two direct
smears were prepared by mixing a small amount of stool
with a drop of 0.6% NaCl solution or a drop of iodine
solution (Lugol’s iodine). The entire coverslip area was
examined under high power (total magnification of
× 600). In addition, stool smears fixed in Schaudinn’s

fixative were stained by iron hematoxylin technique. For
the detection and identification of protozoan species,
stained smears of stool specimens were examined with the
oil immersion lens (total magnification of × 1000).
Enzyme immunoassay. A commercially available kit
based on enzyme-linked assay (ProSpecT® Cryptosporidium
Microplate Assay, Alexon Inc.) was used for qualitative
detection of Cryptosporidium Specific Antigen (CSA) in
aqueous extracts of human stool samples, as well as of 43
randomly selected horse faecal samples. Stool specimens
were processed according to the manufacturer's instruction.
RESULTS
Results of the microscopic examination for Cryptosporidium prevalence are shown in Table 1. The overall
infection rate of horses was 9.4%. Some differences in the
infection rates of animals bred on the 4 farms were found.
The infection rate of horses raised in the Horse Riding
Center was 15.5% while it was 5.6% in Riding Club 3.
1RQH RI WKH DQLPDOV EUHG LQ  5LGLQJ &OXEV LQ 3R]QD
district (Wielkopolska Region) were infected with
Cryptosporidium.
Cryptosporidium oocysts were detected in 9 of 58
faecal specimens of horses kept in the Horse Riding
Center (Tab. 1). The infection rates based on the oocysts
detection in faecal samples from mares, stallions and

Table 1. Prevalence of Cryptosporidium infection of horses in 4
localities, determined by the microscopic examination of faecal samples
with use of Ziehl-Neelsen staining method.
Farm, locality

Horse

No. sampled

No. positive for
Cryptosporidium
oocysts

Horse Riding
Centre,
Wielkopolska
Region

mares
stallions
geldings
total

13
10
35
58

3
4
2
9

Riding Club 1,
Wielkopolska
Region

mares
stallions
geldings
foals
pony - mare
total

4
1
7
4
1
17

0
0
0
0
0
0

Riding Club 2,
Wielkopolska
Region

mares
stallion
geldings
foals
total

8
1
2
2
13

0
0
0
0
0

Riding Club 3,
:URFáDZ'LVWULFW

mares
stallions
geldings
total

3
2
13
18

0
1
0
1

106

10

Total

163

Equine cryptosporidiosis
Table 2. Detection of cryptosporidial oocysts and/or coproantigen
(CSA) in 43 randomly selected horse faecal specimens, by ZiehlNeelsen staining and enzyme immunoassay.
Farm, locality

Horse

No.
sampled

No. of faecal samples
with
oocysts and
CSA

CSA only

Horse Riding Center,
Wielkopolska Region

mares
stallions
geldings

8
6
16

3
0
2

3
1
3

Riding Club 2,
Wielkopolska Region

mares
stallions
geldings
foals

8
1
2
2

0
0
0
0

0
0
0
0

43

5

7

Total

geldings were 23%, 40%, and 5.7% respectively. Of 18
horses raised in Riding Club 3, only 1 stallion was
infected with Cryptosporidium (Tab. 1). The intensity of
equine cryptosporidial infection was light as a rule. In all
Cryptosporidium-positive faecal smears from mares, as
well as from 3 stallions, few oocysts were detected,
whereas in the faeces of the remaining stallions numerous
oocysts were found. None of the infected horses appeared
clinically ill.
The real overall infection rate in horses could be
higher. Forty-three randomly selected faecal specimens
were processed additionally by EIA. Among these faecal
specimens, 5 samples were positive both for oocysts and
coproantigen, whereas in 7 faecal samples only the
parasite coproantigen was detected (Tab. 2). Thus, the
infection rate increased from 11.6% to 27.9%.
The measurement of the oocyst sizes in each positive
faecal smear revealed that all horses were most probably
infected with C. parvum. The mean size of the oocysts
(n=110) was 4.4 × 4.0 µm (SD ± 0.5 × 0.4 µm) and the
shape index was 1.1.
The examination of the 2 persons who had regular
contact with horses revealed that they were not infected
with Cryptosporidium or with any other intestinal
protozoan parasites. On the other hand, the examination
of the first stool sample of a rider who had sporadic
contact with horses showed the presence of
Cryptosporidium oocysts and coproantigen. The mean
size of the oocysts found in this sample was 4.4 × 4.2 µm
(SD ± 0.5 × 0.4 µm) and the shape index was 1.0. In the
succeeding examination performed 3 days later, only
Cryptosporidium coproantigen was demonstrated in the
stool sample. In 2 subsequent stool specimens neither
Cryptosporidium oocysts nor coproantigen were
identified. The rider used to complain of gastrointestinal
disorders about 2 weeks after his visit in the Riding Centre.

DISCUSSION
To our knowledge, this is the first report of
cryptosporidial infection in horses in Poland. The
infection was identified in animals raised on 2 of 4
examined farms. It indicates that equine cryptosporidiosis
is associated with particular farms. Absence of equine
cryptosporidiosis was previously reported in other parts of
the world and was associated neither with the age of the
horses nor the mode of life, i.e. whether they are feral or
domestic [1, 6, 14, 22].
In our study, the overall cryptosporidial infection rate
in the horses was higher compared to that reported by
authors from Germany and some regions of the U.S.A.
(Texas and Colorado) which ranged from 0.33–3% [3, 8,
12], but lower compared to that reported by authors from
Canada and other localities of the U.S.A. (Louisiana,
Colorado and Texas) which ranged from 17–100% [9, 20,
24, 27]. We recognised Cryptosporidium infection only in
adult horses, whereas none of the examined foals was
infected with Cryptosporidium. This is in contrast to some
other studies. Even in the studies involving adult horses
(which are relatively rare) the results indicated that only
foals were infected with Cryptosporidium [3, 8, 27]. On
the other hand, only 2 of the 4 horse herds examined in
our investigation included foals, and all the animals of
these herds were uninfected with Cryptosporidium.
In our study, 40% of horse faecal specimens and all
human stool samples were examined by using microscopic
and immunoenzyme techniques. The comparison of the
diagnostic value of the 2 methods showed that the later
technique was more sensitive for the detection of
Cryptosporidium infection. Such result may be due to the
intermittent nature or low numbers of Cryptosporidium
oocysts excretion. It is well known that the detection of
the oocysts in faecal samples by acid-fast stains requires
the presence of large numbers of oocysts since the
detection limit of microscopy ranges from 50-500
thousand oocysts per gram of faeces [26]. However, the
sensitivity for the detection of cryptosporidial infection by
microscopy increases when concentration technique is
used before staining [23], but such a procedure is more
time-consuming. Though ProSpecT kit has some
advantage, e.g. it does not require trained laboratory staff
and is less time-consuming, particularly when many
samples are examined, it should be remembered that
immunoenzyme technique cannot substitute microscopy.
Besides, it should also be emphasised that different
immunoenzyme kits have various sensitivities [13].
In most studies concerning cryptosporidiosis in
equines, the species of Cryptosporidium were not named.
Only a few reports described C. parvum as an aetiological
agent of cryptosporidial infection in horses [3, 4, 8]. In
the present study, the oocyst sizes found in horse faecal
specimens were within the measurement range of C.
parvum oocyst size [19]. Thus, the morphometric analysis
indicated that the infected horses were most probably
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infected with C. parvum. However, morphologic
characteristics may be deceptive. Molecular typing of
Cryptosporidium spp. is of value more for the precise
classification of Cryptosporidium species, and therefore
for better understanding of epidemiology and control of
the parasite. Nevertheless, studies using molecular
characterization of Cryptosporidium from various host
species did not include horse isolates [5, 17, 25].
The association of cryptosporidial human infections
with exposure to infected farm animals, particularly
cattle, as well as with contaminated water, has been well
documented. Though the role of infected horses in
zoonotic transmission is unknown, an outbreak of
cryptosporidiosis that recently occurred in a veterinary
hospital indicated that multiple host species, including a
pony and a group of veterinary students involved in
treating this animal, were affected [15]. Thus, horses
infected with Cryptosporidium may be a significant
source of the parasite both for other animals, including
humans, and for the environment. In addition, horsedroppings used for soil fertilisation also enhanced the
likelihood of contamination of food and watersheds.
In this study, we identified cryptosporidial infection in
a rider who had sporadic contact with horses raised in
Riding Club 3. In the horse herd, one stallion was also
infected with Cryptosporidium. Unfortunately, the
examination of the rider and horse faecal specimens were
not carried out simultaneously. The horse faecal
specimens were collected 3 months after identification of
cryptosporidial infection in the rider. Thus, there is no
direct association between the prevalence of human and
equine cryptosporidiosis. Nevertheless, the medical
history of the rider clearly showed that his gastrointestinal
disorders occurred always 1–2 weeks after recreational
horse riding. Moreover, previously performed laboratory
investigations showed the absence of other enteropathogens
in stool samples derived from the rider.
Also, the results of our investigation carried out in the
Horse Riding Centre indicate a connection between
gastrointestinal disorders in humans and their contact with
horses. Some of the stablemen employed in the Horse
Riding Centre reported bouts of gastrointestinal disease
though none of the infected horses appeared clinically ill.
However, because we did not examine the stool samples
of the stablemen for Cryptosporidium, we cannot prove
that their disorders resulted from cryptosporidiosis. The
stablemen were informed that some horses in the Centre
were infected with Cryptosporidium and that their
complaints might be associated with the cryptosporidial
infection, but during the entire study none of them
provided stool samples for examination.
Next, the examination of the 2 persons who had stable
contact with horses revealed neither Cryptosporidium nor
other intestinal protozoan infections. On one hand, the
horses raised in this Riding Club were also uninfected on
the other, constant exposure of humans to Cryptosporidium
infection from animals probably leads to high levels of

immunity. Therefore, the persons at an increased risk of
zoonotic exposure to Cryptosporidium may be either
resistant to the infection, or the infection may be shorttermed and asymptomatic or with mild symptoms [21].
Although we cannot show any direct association
between human and equine cryptosporidiosis, the results
of this study suggest that such a connection most probably
occurs. Due to the common use of horses for recreational
riding, and even more for hippotherapy, further studies
are necessary to elucidate the role of Cryptosporidium
infected horses in zoonotic transmission to humans.
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