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Cryptosporidium species are apicomplexan intracellular,
extra-cytoplasmic protozoan parasites that infect the
microvillus epithelium of the gastrointestinal tract causing
cryptosporidiosis disease condition in wide range of
vertebrate hosts including human beings (Xiao et al.,, 2004).
Cryptosporidiosis causes huge economic losses primarily due
to morbidity with severe diarrhoea, dehydration and retarded
growth, and limited extend to the mortality (O'Donoghue
1995). The pathogenic effect of bovine cryptosporidiosis
caused by Cryptosporidium parvum is higher in young
unweaned calves with an immature immune system,
resulting in severe diarrhoea, dehydration and even death
(Moore et al., 2003; Trotz et al., 2007); however, weaned and
adult animals can also get infection with this species. Several
reports of prevalence of Cryptosporidium spp. are available
in neonatal and young bovine calves across the world,
including India, leading to high morbidity and mortality
along with their capacity to infect human being through the
faeco-oral route of transmission (Fayer and Xiao, 2008; Venu
etal.,, 2012; Maurya et al. 2013a). In bovine cryptosporidiosis,
the clinical form of the disease (Maurya et al., 2016) and
the oocyst shedding pattern in the faeces are restricted to
calves of few months age only (Bhat et al., 2012), but there are
some reports of sub-clinical oocyst shedding in adults and
immunocompromised animals (Lorenzo et al., 1993).

Cryptosopridium species became a known and major
public issue after a massive waterborne outbreak in
Milwaukee, USA in 1993 (MacKenzie et al., 1994). Now a
days Cryptosporidium spp. has been recognized beyond
the livestock/veterinary problem; it is considered as a vital
zoonotic waterborne parasite transmitted from cattle to
immunocompromised humans (Fayer et al,, 2000; Slifko et
al., 2000). Cryptosporidiosis in animals poses a significant
threat to public health, as the massive shedding of resistant
oocysts can easily contaminate the water sources (Maurya
et al., 2013a). Furthermore, the clinical disease adversely
impacts the animal productivity and often causing high
morbidity and mortality in calves (Singh et al., 2006; Maurya
etal, 2016).In the present document we report the diagnosis
and therapeutic management of cryptosporidiosis in young
diarrhoeic calf.
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Case HisTorRY AND OBSERVATIONS

A 20-day-old cattle calf was presented to the Veterinary
Hospital, Chilh, Mirzapur (U.P, India) with the history of severe
watery diarrhoea with mucous and blood tinge for last 4-5
days. On physio-clinical examination, the calf was found
severely dehydrated, dull, weak, emaciated and showing
the symptoms of straining and diarrhoea with normal body
temperature and respiration rate. The physical appearance
of diarrhoeic faeces was slightly yellow to pale in colour and
mixed with blood tinged mucous and having foul smell.
Faecal sample was collected directly from rectum in a sterile
sample collection vial and was brought to the Department
of Veterinary Parasitology, Faculty of Veterinary and
Animal Sciences, RGSC-BHU, Barkachha for parasitological
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examination to check the presence of parasitic stages (eggs,
cysts or oocysts).

The faecal smears were prepared on clean grease free
microscopic glass slides for direct wet smear examination and
for modified Ziehl-Neelsen (mZN) staining for confirmation of
Cryptosporidium spp. oocysts (Henriksen and Pohlenz, 1981).
The parasitological examination of direct wet smear revealed
the presence of ciliates cysts and oocysts of cryptosporidium
spp. which were rounded, approx. a size of erythrocytes (4-7
mm) with sporozoites, giving the appearance of brightening
spots upon the focusing and out of focusing (Fig. 1). The
presence of Cryptosporidium spp. oocysts was further
confirmed by the staining of faecal smears by mZN staining
technique, which revealed the presence of bright pinkish
red coloured Cryptosporidium spp. oocysts with a hollow,
light passing area at centre (Fig. 2). Based on the findings the
presented calf was confirmed positive for Cryptosporidium
oocysts and ciliates cysts.

Fig 1: Direct faecal examination shows (A) unstained Cryptosporidium
spp. oocysts (arrows) and (B) Cysts of ciliates (arrow head) at x 40
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Fig 2: Bright pinkish red coloured Cryptosporidium spp. oocysts (arrows)
seen in modified Ziehl-Neelsen (mZN) stained faceal smear examination
at high magnification (x 100)

TREATMENT AND Discussion

The affected calf was treated with combination of
metronidazole (1000 mg/calf/day) and azithromycin
(1500 mg/calf/day) orally for 5 days along with supportive
oral ORS supplement therapy for quick recovery. The
calf responded well to the administered therapy. The
diarrhoeal symptoms subsided from 3 days of treatment
and the calf showed the marked clinical improvement
and became normal healthy in condition by 7t" day
post-treatment. Furthermore, after 7th day of treatment,
the faecal examination test for presence of cysts and
Cryptosporidium oocysts was negative, indicating the
therapy worked effectively.

The causative agent for bovine neonatal diarrhoea
includes variety of pathogens such as rota virus or corona
virus or Salmonella or E. coli or Cryptosporidium or ciliates but
various studies shows that the Cryptosporidium spp. act as
primary pathogen for neonatal diarrhoea (Izzo et al., 2011; Cho
and Yoon, 2014; Conrady et al,, 2021). Crypatosporidium species
is very common in livestock and act as a zoonoticimportance
pathogen in humans, particularly in young children and
immunocompromised adults; causing significant morbidity
and mortality (Maurya et al., 2013b; Conrady et al., 2021). The
disease condition is characterized by acute gastrointestinal
disturbances, mucoid to haemorrhagic diarrhoea, fever,
anorexia, lethargy and loss of condition, leading to significant
economic losses in livestock and human beings (Xiao et
al., 1999). There are various reports of cryptosporidiosis in
the young calves with diarrhoeic symptoms; significantly
higher in young calves below 1 months of age (Bhat et
al., 2012; Randhawa et al., 2012; Maurya et al., 2013a).
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In present study, we reported the successful management
of diarrhoea in young calves with mixed infection of ciliates
and Cryptosporidium spp., by using the combination therapy
of metronidazole and azithromycin orally for 5 days along
with oral supportive therapy for quick recovery. The findings
of present study were in accordance with various previous
reposts (Elitok et al. 2005; Randhawa et al. 2012; Nasir et al.,
2013; Maurya et al., 2016; Ganai et al., 2017).

In summary, since the clinical signs of neonatal
diarrhoea are often nonspecific and do not allow us to
differentiate among the various causative agents, prompt
specific laboratory diagnosis is essential for accurate
diagnosis of pathogens and the implementation of
appropriate specific treatment therapy. Therefore, it is
inferred that the modified ZN staining of faecal smear is
confirmatory diagnosis for cryptosporidium oocyst and
the combination of metronidazole and azithromycin for
5 days along with supportive therapy is very effective for
control of diarrhoea in young calf positive for ciliates and
cryptosporidium infections.
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