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Abstract

This study was carried out to determine the pattern of shedding of
cryptosporidial oocysts by lambs and their dams kept indoors from
lambing to weaning in Botucatu, Sao Paulo State, Brazil. A group of
20 Ile de France ewes in late pregnancy was housed in a facility with
concrete floor. The concrete floor was cleaned daily and vigorously
washed three times per week. Lambing occurred in August and
September/2001. Fecal samples wete taken from ewes and lambs on
the day of the lambing, 4, 8, 16, 32 and 64 days after lambing, Samples
were processed using a centrifuge-sedimentation technique in ether.
Fecal smears were stained with auramine O and by Ziehl-Neelsen
modified technique. The overall percentages of fecal samples of lambs
and ewes positives for Crypostosporidinm oocysts were 26.7% and
31.9%, respectively (P>0.05). Four of the 20 lambs and two of the
20 ewes did not shed oocysts in any of the faccal samples examined.
The highest percentage of positive samples occurred in 4-day-old
lambs. In ewes a peak in the percentage of positive samples occurred
4 days after lambing. Despite the relative high rate of animal shedding
oocysts in feces, the cryptosporidial infection was asymptomatic in all
ewes and lambs.
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Introduction

Cryptosporidium parvum is the most
commonly enteropathogen found
during the first weeks of the life of calves,
lambs and goat kids'. The role of
Cryptosporidinm as a primary etiological agent
was confirmed in studies on experimental
infections in the absence of other
enteropathogenic agents®. Cryptospotidiosis
is most severe in newborn animals; older
lambs and kids may demonstrate growth
retardation, and adult animals are generally
refractory to infection and disease**".

Unlike a relative coccidia of the genus
Eimeria, which are host specific,
Cryptosporidium parvum has loose host
specificity. Because of the resistance of
cryptosporidial oocysts to many disinfectants
and to other factors, oocysts from a variety
of sources pose a threat to man®. Therefore,
cryptosporidiosis is a zoonotic disease of
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great importance in waterborne-related
human outbreaks of diarrhoea’ and a life-
threatening disease in immunodeficient
people!™'.

Adult sheep can act as asymptomatic
carriers shedding small numbers of oocysts
to the environment, which was shown to
increase in number in the perinatal period
and contribute to maintaining the infection
between lambing periods"'.

This study was carried out to
determine patterns of shedding of
cryptosporidial oocyst in lambs and their
dams from lambing to weaning in a flock
kept indoors in Sdo Paulo State, Brazil, and
also to evaluate the role of C. parvum in cases
of diarrhea in newborn lambs.

Materials and Methods

The study was carried out at the
Universidade Estadual Paulista (UNESP),



Botucatu, Sao Paulo State.

A group of 20 Ile de France ewes in
late pregnancy (August/2001) was housed
in a facility with concrete floor. The concrete
floor was cleaned daily and vigorously
washed three times per week. Lambing
occurred in August and in September/2001.
Animals were supplied twice a day with a
commercial diet (Racao Noel® - Cafenoel)
and had free access to Tifton hay and
potable water.

Fecal samples were taken from ewes
and lambs on the day of the lambing, 4, §,
16, 32 and 64 days after lambing. Fecal
samples were taken from the rectum of each
ewe. In young lambs, a detachable
discardable plastic bag was fitted to the
posterior region to allow collection of
defecated feces.

One gram of feces preserved in 6
ml of 10% formalin was processed using a
centrifuge-sedimentation technique in ether'.
A 10 ul sample of the washed material,
concentrated in 0.5 ml suspension, was
spotted and distributed on a glass slide, dried
at room temperature, and then fixed with
absolute methyl alcohol for 3 minutes and
stained with auramine O 1%'. The entire
surface of the smear was examined for the
presence of C. parvum oocysts at 400x
magnifications using an epifluorescent
microscope. Cryptosporidinm oocysts fluoresce
under ultraviolet light. Positive slides for the
presence of oocysts in this first exam were,
then, stained by Ziehl-Neelsen modified
technique'®, and again examined to confirm
the diagnosis.

Chi-square test was used to compare
infection rates using Minitab Version 11.

Results

Oocysts of Cryptosporidinm were
found in fecal samples of lambs of one day
of age. At this age, 25 % of the lambs shed
oocysts (Figure 1). The highest percentage
of positive samples occurred in 4-days-old
lambs, and then decreased progressively as
the lambs grow older. In ewes a peak in the
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percentage of positive samples occurred 4
days after lambing. In ewes, the percentage
decreased in the eighth day post-lambing, but
increased again in the following weeks to
reach a high of 45%, 64 days after lambing
(Figure 1).

The overall percentages of fecal
samples of lambs and ewes positives to
Crypostosporidium oocysts were 26.7% and
31.9%, respectively. These percentages were
statistically similar (P>0.05). Four of the 20
lambs and two of the 20 ewes did not shed
oocysts in any of the fecal samples
examined.

Despite the relative high rate of animal
shedding oocysts in feces, the cryptosporidial
infection was asymptomatic in all ewes and
lambs.

Discussion

Independently of the age, animals in
this study did not display any clinical sign of
cryptosporidiosis, as diarrhea. They were
simply asymptomatic carriers of the
infection. Olson et al.'® and Majewska et al."”
also found lambs and adult sheep
asymptomatically infected with
Cryptosporidium in Canada and Poland,
respectively. In contrast, symptomatically
infected lambs were described in other
studies. Angus et al.* reported an outbreak
of diarrhea associated with cryptosporidiosis
in naturally reared lambs in Scotland. Causapé
et al." found cryptosporidial infection rates
significantly higher in diarrheic (79.4%) than
in non-diarrheic lambs (22.4%) in Spain. In
that country, 7.8% of ewes shed C. parvum
in the feces'®, but these infections were
asymptomatic, as observed in the present
research.

In lambs, chilling due to adverse
weather conditions in the neonatal period,
intercurrent infections or nutritional or
mineral deficiencies could exacerbate or
increase the likelihood of disease'. In other
hand, colostrum may prevent mortality and
clinical cryptosporidiosis in neonatal lambs™.
In the present experiment, all lambs suckle
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their dams just after birth and were in good
nutritional condition without being exposed
to hazard weather conditions. This might
have conferred resistance to the animals to
support the pathogenic effects of the
infection.

Variability in virulence of C. parvum
may also play a role in the discrepancy
regarding the severity of the infection
observed in different regions of the world.
Recently, Chalmers et al.?' described a novel
isolate of Cryptosporidium in sheep based on
genotype. The sheep in which the novel
isolate was identified were wealthy and
showed no symptoms of cryptosporidiosis.
According to the authors, the novel sheep
isolate could represent a non-pathogenic
strain. Their results suggest that a previously
undetected Cryptosporidium sub-type may exist
in sheep populations, reflecting the
increasingly recognized diversity within the
parasite genus. The Cryptosporidinm detected
in the present study was also apparently non-
pathogenic and could be an isolate similar
to that described by Chalmers et al.?'.
Further genetic and biological studies are
necessary to characterize the isolate of C.
parvum that occur in sheep in Sao Paulo State,
Brazil.

Similar proportions of lambs and
ewes shed oocysts in feces. Olson et al."also
found a similar prevalence of C. parvum in
lambs less than 6-months-old (23%) and in
animals with more than six months of age
(27%). In contrast, Majewska et al.'”
observed that lambs were more often
infected than adult sheep, and the intensity
of infection was higher in lambs than in adult
sheep in Poland.

The percentage of lambs shedding
oocysts peaked at 4 days of age in lambs
(45%) in the present study. Because oocysts
are infective when passed in feces,
transmission between animals can occur
quickly’. Lambs artificially infected with C.
parvum oocysts at 6 days of age showed a
prepatent period of 3 to 4 days, while
oocysts shedding reached a peak on day 6
postinfection and fell below detectable levels
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between days 13 and 18 post infection 17.
Snodgrass, Angus and Gray® also observed
oocysts in feces from the third or fourth day
post infection of gnobiotic lambs.

Ortega-Mora et al.? reported, in dairy
flocks of sheep kept indoors, that 71% of
the lambs acquired infection in the first 2
weeks of life. Causapé et al.' also found a
high percentage of lambs shedding oocysts
in the first week of age (67.4%), nevertheless,
the percentage of infected lambs peaked in
the second week of age (76.2%). A similar
trend of reduction in oocyst shedding
occurred, as the animals grow older in the
present study.

Causapé et al.'” found C. parvam
oocysts in feces of 59% of the lambs with
age range of 1-90 days. A higher percentage
was found in animals of the present study
(80%). It is likely that the close contact
between the animals and the feces had
facilitated the parasite transmission at
suckling,

In the present experiment, oocysts
were found in fecal samples obtained from
lambs with one day of age. Anderson® also
found oocysts in feces of one- and two-
day-old calves. According to the authors, this
may have been due to orally ingested oocysts
passing unchanged through the digestive
tract. However, there are many case reports
describing human  patients with
cryptosporidia in extraintestinal sites as gall
bladder, bile ducts, pancreatic ducts and
respiratory tract®. Extra-intestinal infections
by C. parvum, including the gall bladder,
mesenteric lymph nodes, trachea, lung and
the uterus, have also been detected in sheep
slaughtered in abattoirs®. Despite being able
to colonize extra-intestinal sites, there is no
report of fetal infection in sheep. Although
the transmission of the parasite from dam
to fetus had not been documented, the
finding of several lambs shedding oocysts
in feces in the first day of their lives are
indicative that this form of infection could
occur and should be investigated.

Oocyst shedding was detected in 90%
of the ewes. This result shows that adult



ewes were an important source of infection
for neonates. In agreement with our results,
Ortega-Mora et al.” reported that 13 of 14
ewes excreted C. parvum oocysts at some time
from the 6™ week before birth until 2 weeks
after birth and that oocysts excretion in the
peripartum period was significantly greater
than in previous weeks. Causapé et al.'®
reported a lower percentage (7.8%) of ewes
shedding oocysts. Xiao, Herd and McClure'?
detected C. parvum only at the start of
parturition in 4 of 32 housed ewes. In this
study, excretion rates and intensities of
oocysts in lambs were also low 2. However,
Xiao, Herd and Rings’, on a sheep farm with
neonatal diarrhea, observed that all newborn
lambs, 78.3% of older lambs and 17.3% of
ewes excrete Cryptosporidinm oocysts.
Animals may serve as a reservoir of
Cryptosporidinm, with potential for the

207

contamination of immediate household
water sources. In an urban slum in Brazil,
Newman et al.”® reported several cases of
human criptosporidiosis associated with the
presence of domestic animals shedding
oocysts in feces. In Campo Grande - MS,
of the 12 children with cryptosporidiosis,
10 had contact with dogs and or cats™.
Molecular epidemiological studies show that
the human genotype of C. parvum has so far
been found only in humans, while the cattle
genotype has been found in humans, as well
as in domestic livestock such as cattle, sheep
and goats”. In this context, sheep in Brazil
can potentially play a role as reservoirs of
infection for humans. However, further
molecular epidemiological studies will be
necessary to clarify the role of the livestock
in human cryptosporidiosis in Brazil.
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Figure 1 - Percentage of ewes and lambs shedding oocyst of C. parvum from lambing to weaning

Eliminacéo de oocistos de Cryptosporidium parvum por ovelhas e cordei-

ros confinados

Resumo

Hste experimento foi realizado com o objetivo de determinar a vatiacio
na eliminacdo de oocistos de Cryptosporidiun: parvum nas fezes de

Palavras-chave:
Cryptosporidium.
Ovinos.
Cordeiros.
Transmissao.

cordeiros e ovelhas, mantidos confinados do nascimento a desmama,
em uma cria¢do localizada em Botucatu -SP. Um grupo de 20 ovelhas
da raga Ile de France em final de gestagao foi confinado em instalagoes
com piso de concreto. O piso era lavado trés vezes por semana e as
fezes eram removidas diatiamente. O nascimento dos cordeiros ocorreu
em Agosto e Setembro/2001. Amostras de fezes foram colhidas das
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ovelhas e dos cordeiros no dia do nascimento, 4, 8, 16, 32 e 64 dias
pos-parto. As amostras foram processadas pela técnica de centrifugo-
sedimentag¢ao em éter. Esfregacos foram confeccionados e corados
com auramina O e pela técnica de Ziehl-Neelsen modificada. Do total
de amostras de cordeiros e ovelhas, 26,7% e 31,9%, respectivamente
(P>0,05) apresentaram oocistos de Crypostosporidium. Quatro dos
20 cordeiros e duas das 20 ovelhas nio apresentaram oocistos em
nenhuma das amostras examinadas. O percentual mais alto de
amostras positivas ocorreu nas amostras dos cordeiros com quatro
dias de vida. Nas ovelhas o maior percentual de amostras positivas
foi registrado quatro dias ap6s o parto. Apesar da taxa relativamente
elevada de animais que eliminaram oocistos nas fezes, a infec¢io por

C. parvum foi subclinica nas ovelhas e nos cordeiros.
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