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PREVALENCE

OF CRYPTOSPORIDIUM INFECTION IN GOATS
MAINTAINED UNDER SEMI-EXTENSIVE FEEDING CONDITIONS
IN THE SOUTHEAST OF SPAIN
SANZ CEBALLOS L.*, ILLESCAS GÓMEZ P.**, SANZ SAMPELAYO M.R.*, GIL EXTREMERA F.*
& RODRÍGUEZ OSORIO M.*

Summary :
The aim of the present study was to estimate the prevalence of
Cryptosporidium parvum infection in goats maintained under semiextensive feeding conditions in the southeast of Spain. Four farms
took part in the study. Samples were obtained during the autumn
and spring kidding seasons. The goats were divided into three
groups: group I (0-15 days), group II (> 15 days-2 months) and
group III (> 2 months-9 years). Faecal specimens were
concentrated and smears of the sediment (25 µl) were stained by
the modified Ziehl-Neelsen acid fast technique. Parasite oocysts
were identified in all the farms; of the 582 goats, 111 were
found to have the parasite in their faeces, i.e. the prevalence was
19.1 %. The frequency distributions of the Cryptosporidium oocyst
counts according to the age categories were 10.4 %, 13.4 %
and 25.2 % for groups I, II and III respectively. With respect to
the kidding season, no differences were found. The present study
revealed the high prevalence of Cryptosporidium infection in goats
in the studied zone.

Résumé : PRÉVALENCE DE LA CRYPTOSPORIDIOSE CAPRINE CHEZ LES
ANIMAUX ÉLEVÉS EN SEMI-EXTENSIF DANS LE SUD-EST DE L’ESPAGNE
Cette étude avait pour objectif de déterminer la prévalence de la
cryptosporidiose caprine chez les animaux élevés en semi-liberté
dans le sud-est de l’Espagne. Elle a porté sur quatre exploitations.
Des échantillons ont été obtenus pendant les chevrotages
d’automne et de printemps. Les chèvres ont été réparties en trois
groupes d’âge : groupe I (0-15 jours), groupe II (> 15 jours2 mois) et groupe III (> 2 mois-9 ans). Ces échantillons fécaux ont
été concentrés et les frottis (25 µl) ont été colorés par la technique
de Ziehl-Neelsen modifiée. Le parasite a été détecté dans toutes
les exploitations; les fèces de 111 chèvres sur 582 contenaient le
parasite, soit une prévalence de 19,1 %. La distribution de la
fréquence du taux d’oocystes de Cryptosporidium en fonction des
catégories d’âge était de 10,4 %, 13,4 % et 25,2 % pour les
groupes I, II et III respectivement. Concernant la période du
chevrotage, aucune différence n’a été trouvée. Cette recherche a
révélé la prévalence élevée de cryptosporidiose caprine dans la
région étudiée.
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F

or arid and semi-arid regions of the Mediterranean zone, livestock farming based on extensive or semi-extensive feeding conditions is proposed as the option offering greatest productive
possibilities. In this context, the goat is a species of
choice because of its ability to adapt to these climatic
conditions and thanks to the high value of caprine
products, milk and meat (Boza, 2005). However,
goats are among the farm animals that are most
affected by cryptosporidiosis, and farmers suffer considerable financial losses on this account. Cryptosporidium infection may have an important economic
impact on farmers because of high morbidity and
sometimes high mortality rates among farm animals
(Casemore et al., 1997). This mortality increases when
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the disease in associated with concurrent infections
or deficiencies in nutrition or husbandry (de Graaf
et al., 1999). Moreover, Cryptosporidium oocysts
excreted with the faeces of infected farm animals can
be a source of human infection, and there is a high
incidence of the disease in AIDS patients, against
which there is no consistently effective treatment
(Tzipori, 1998). In goats, infection was first described
in Australia in a 2-week-old kid with diarrhoea
(Mason et al., 1981). Since then, the infection has
been diagnosed in outbreaks of diarrhoea and prevalence in goat kids has been reported in several
European countries (Majewska et al., 2000).
In Spain Cryptosporidium infection in small ruminants
was first diagnosed in 1985 (Rojo Vázquez et al.,
1985); subsequently, cryptosporidiosis was reported
from different geographical areas (Rojo Vázquez et
al., 1987; Matos-Fernández et al., 1993; Castro-Hermida et al., 2007). Taking into account this background and its relevance, the aim of the present
study was to estimate the prevalence in relation to
age and kidding season of Cryptosporidium infection
in goats at randomly selected farms in the southeast
of Spain.
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MATERIALS AND METHODS
STUDY

AREA

T

he study was carried out at four commercial goat
farms in the province of Almería (southeast of
Spain). Farms1 and 2 are located in Níjar and
Tabernas, respectively, an area with mild temperatures
where the average annual rainfall does not exceed
200 mm. Farms 3 and 4 are in the area known as
Los Velez, a colder, slightly less dry area with an average annual rainfall of 350 mm. Within each one of
the above area, one farm was selected based on its
deficiencies in nutrition and husbandry, the other presenting excellent practices in this respect.

ANIMALS,

EXPERIMENTAL DESIGN AND PROCEDURE

The animals were of the Murciano-Granadina and
Malagueña breeds. The total number of animals per
farm and the corresponding population densities were
as follows: 400 and 0.27 animals/m2 for farm 1, 250 and
0.48 animals/m2 for farm 2, 350 and 0.47 animals/m2
for farm 3 and, 300 and 0.55 animals/m2 for farm 4.
To obtain samples, every farm was visited twice during
the study period (September 2004-April 2005). A total
of 582 faecal samples were examined using a morphologic technique. The samples were obtained during
2004 and 2005, during the periods corresponding to
the spring (March-April) and autumn (SeptemberOctober) kidding seasons at each farm. Within each
farm, the goats were divided into three groups according
to their age: group I (0-15 days), group II (> 15 days2 months) and group III (> 2 months-9 years). On average, 20 % of these animals were of the first age, and
60 %, of the third. When the samples were taken, the
second age was less commonly represented on the four
farms, due to the fact that these animals are sold at
this age (especially the males) for slaughter. In order
to achieve one representative sample of the total population and thus deduce statistically valid results, in each
group, more than 10 % of the animals were sampled.
The samples were collected from randomly selected
animals, and directly from the rectum, using sterile
plastic gloves (second and third age) or sterile rectal
swabs (first age). For each animal, the sampling date,
origin, age and identification number were recorded.
The samples were transported to the laboratory in a
cool box and then stored for a maximum of 24 h
before analysis. Faecal specimens, 1 g or 0.3 g in the
case of those obtained using rectal swabs, were emulsified (10 % neutral buffered formalin), filtered through
a set of two sieves (mesh size, 150 µm and 45 µm),
shaken vigorously with diethyl ether (1/1, vol/vol)
and centrifuged at 1,000 g for 5 min. The resulting top
three layers were discarded. Smears of the sediment
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(25 µl) were stained on glass slides using the modified Ziehl-Neelsen acid fast technique (Henriksen &
Pohlenz, 1981). The entire surface of the smears (size
5.0 cm × 2.4 cm) was observed under an oil immersion lens (1,000 ×). Infection intensity was semi-quantitatively evaluated: negative (absence of oocysts), few
(one-two oocysts per field), many (over two oocysts
per field) (Causapé et al., 2002).

STATISTICAL

ANALYSIS

In order to identify the most interesting differences, a
comparison was made, for the same farm and kidding
season, of the values corresponding to the different
ages. In the same way, we compared, for a given age
and kidding season, the farm-related values. Finally, we
compared, for a given farm and age, the values per
kidding season. In addition, a global analysis was
made of the values corresponding to each farm, age
and kidding season. This analysis was performed using
the equal percentages test developed by Sokal & Rohlf
(1979).

RESULTS

C

ryptosporidium was identified in 111 of the 582
goats, and thus the prevalence was 19.1 %. The
semi-quantitative evaluation showed that most
of the infected animals of the first and second age,
excreted many oocysts, although few oocysts were
detected in the animals of the third age. Table I shows
the results corresponding to each farm, by age and kidding season. At farms 1, 2 and 4, the ages most
affected by parasite infection were the first and/or the
third. Farm 3 presented, anomolously, a very low value
for parasite infection for the first age and for the
spring kidding season. In general, and with the exception of the values for the third age and farm 4, those
detected during the spring kidding season were higher
than those found during the autumn. Analysis of the
results per farm, independently of the age and kidding
season, showed that the values for farms 2 (26.2 %)
and 4 (26.5 %) were higher (p < 0.05) than those for
farm 1 (10.1 %), but not significantly different from
those for farm 3 (15.5 %). With respect to the age of
the animals, and independently of the farm and kidding season, the highest value was for the third age
(25.0 %), which was significantly different (p < 0.05)
from those for the first (10.4 %) and second (14.6 %)
ages; these latter two values did not vary significantly
(p > 0.05). Finally, considering the values corresponding to the two sampling periods (17.8 % spring kidding season versus 20.4 % autumn kidding season),
there was no statistically significant difference between them (p < 0.05).
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CRYPTOSPORIDIUM

Age
Age
Age
Age
Age
Age

1-S
2-S
3-S
1-A
2-A
3-A

Farm 1

Farm 2

20.0 % (2/10)a,A,*
17.6 % (3/17)a,b,A,*
12.5 % (5/40)b,A
0 % (0/24)a,A,*
0 % (0/16)a,A,*
12.2 % (5/41)b,A

16.7 % (3/18)a,A,*
6.3 % (1/16)b,B
19.2 % (5/26)a,A,*
0 % (0/17)a,A,*
10.0 % (1/10)b,A
55.8 % (24/43)c,C,*

INFECTION IN GOATS IN THE SOUTHEAST OF

Farm 3
4.2
20.8
16.7
18.8
9.1
20.0

%
%
%
%
%
%

(1/24)a,B,*
(5/24)b,A,*
(7/42)b,A
(3/16)a,B,*
(2/22)b,A,*
(8/40)a,B

SPAIN

Farm 4
18.8
20.7
31.7
22.2
30.0
29.0

%
%
%
%
%
%

(3/16)a,A
(6/29)a,A,*
(13/41)b,B
(2/9)a,B
(3/10)a,B,*
(9/31)a,B

Age 1, 2 and 3: 0-15 days, 15-60 days and 60 days-9 years.
S: spring kidding season; A: autumn kidding season.
a,b,c Means within the same farm and kidding season affected by different letters differ (p < 0.05).
A,B,C, Means within the same age and kidding season affected by different letters differ (p < 0.05).
Means within the same farm and age with* indicate a difference between the two kidding season (p < 0.05).
Table I. – Prevalence results % (positive samples/examined samples), for Cryptosporidium parvum in naturally infected goats in relation
to farm, age and kidding season.

DISCUSSION

I

n the geographical zone in question, this is the first
study of the prevalence of cryptosporidiosis in
goats. There were found to be Cryptosporidium
oocysts in 111 (19.1 %) of the 582 goats examined. The
parasite was detected in all the farms included in the
study, but especially in the first and third of the ages
considered, a finding which is in line with those
reported by other authors (Matos-Fernández et al.,
1993; Llamas Trujillo et al., 1994; Castro-Hermida et al.,
2007). According to the semi-quantitative analysis carried out, our results showed the infection intensity
decreased with age, being this similar to that found in
goats by Noorden et al. (2000). From an economic
standpoint, although the most striking effect of the
infection is the death of the newborn, it is also necessary to bear in mind the significant weight losses
among affected animals, the expenses of veterinary
assistance and the costs incurred in caring for the animals. All these factors have a negative effect on the livestock farmer’s economy. According to the characteristics of the farms, and in view of the results obtained,
the care of the animals’ health and nutrition, as well
as the hygienic conditions of the farms, are aspects that
may have a significant influence on the prevention and
transmission of the infection, as concluded previously
(Goyena et al., 1997; de Graaf et al., 1999). The highest
proportion of oocysts was found at farm 4, and this
farm was also where hygienic conditions were worst.
With respect to age, the highest proportion of animals
infected by the parasite was found among the animals
aged between 60 days and nine years, these animals
being asymptomatic. Indeed, the elimination of oocysts
by asymptomatic adult carriers is one of the mechanisms that has been suggested to explain the persistence of the infection within the ruminants kept in livestock farms. These oocysts, excreted in small quantities,
are capable of transmitting the infection to newborn,
Parasite, 2009, 16, 315-318

highly vulnerable animals; such oocysts would have a
multiplier effect on environmental contamination, and
thus have repercussions on the epidemiology of the
disease (Noordeen et al., 2001). The high prevalence
found among animals of the first age is in agreement
with the findings of other researchers for kid goats of
different breeds, although in the latter cases no difference was established by kidding season (Delafosse et
al., 2006; Geurden et al., 2008).
Independently of the age and farm, we found no
significant difference in prevalence with respect to
kidding season, this result being in agreement with that
reported by Noordeen et al. (2001). However, the
values for the spring kidding season, especially for the
first two ages, were in general higher than those corresponding to the autumn. We believe this difference
might be associated with the environmental conditions
present in each season.
At the production level, the kid goats of the Granadina breed born during the autumn are known to present a higher survival ability than those born during
the spring (García Navarro et al., 2008), which could
be related to the existence of a different degree of
parasite infection depending on the kidding season. In
addition, asymptomatic adult carriers constitute a high
risk factor for humans, especially those with an immunodepressive disorder such as AIDS, due to its potential zoonotic effect (Tzipori, 1998).
In conclusion, the findings of the present study reveal
a high prevalence of Cryptosporidium infection in
goats in the studied zone. This species should be
considered a major animal reservoir for other farm animals and humans.
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