OPENBACCESS Journal of Animal Health and Production

Research Article

Factors Influencing the Prevalence of Cryptosporidium spp. in Cattle
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Abstract | A study was conducted to identify the prevalence of Cryptosporidium spp. as well as to investigate the effect
of the region, age and sex on the infection rate in cattle and their breeders. A total of 288 samples (200 samples for
cattle and 88 samples for their breeders) were collected during November 2014 to May 2015. Results showed a sig-
nificant difference in the prevalence of Cryptosporidium spp. in cattle (57%) and their breeders (32.95%). The effect of
age on infection rate in cattle was significant (P<0.01). The highest infection rate (75.68%) was shown in the early age
category (less than 1 year), while the lowest (43.47%) was found in age 26 years. In general, the infection rate dropped
gradually with advanced age until reached the lowest estimation in the older age (26 years). On the other hand, the

effects of region and sex were not significant. Concerning the cattle breeders all studied effects were not significant.
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INTRODUCTION

Much attention has been paid to parasite as they
caused diseases in human and animals. Although,
most of parasitic infections recorded in developing coun-
tries, their effect extended to include developed countries
(Ortega et al., 2008). World Health Organization (WHO,
2011) reported that diarrheal disease has the greatest effect
on the individuals as compared to any other disease not
only in developing countries but also even in high income
countries. Many species of enteric protozoa that associate
with diarrheal illnesses in humans and animals are well
documented (Stark et al., 2009; Sokolova, 2011; Stensvold
et al.,2011).

In many developed countries, only a few or no parasit-
ic protozoa are included in operational surveillance sys-
tems, as the major focus is on bacterial and viral infections
(Craun, 2010; Waldron, 2011) However, evidence suggests
that while some enteric protozoa, such as Cryptosporidium
is isolated frequently from diarrheal humans and animals
in developing regions such as Asia and sub-Saharan Af-
rica (Nair, 2010; Fletcher et al., 2011). One major species

of Cryptosporidium spp. is C. Parvum, which infects both
farm animals and humans (Sahinduran, 2012). Although,
animals of all ages can be infected, but only young animals

show diarrhea (Gunn et al., 2009).

Different estimations of prevalence of Cryptosporidium
spp. were reported in cattle ranged from 10.24% to 37.50%
(Enemark et al., 2002; Goz et al., 2006; Zhang et al., 2013;
Byomi et al., 2010; Akinkuotu et al., 2014) in different
countries. The prevalence in Iraq was ranged between
33.37%-76.25% (Al-Zubaidi, 1994; Ali, 1998; AL-Gela-
ny, 2003; Khalil et al., 2011). In regards with the prevalence
of Cryptosporidium spp. in breeders of cattle the estimation
ranged between 8.5% - 37.50% (Byomi et al., 2010; Nagu-
ib et al., 2013; Wegayehu et al., 2013). The objective of this
study was to identify the relation between the prevalence
of Cryptosporidium spp. in cattle and their breeders as well
as to investigate the effect of the region, age and sex on the
infection rate of cattle and their breeders.

MATERIALS AND METHODS

Fecal samples (5-10 grams) were collected from different
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ages, sexes and six regions (Hor-rageb, Abu Ghraib, AL-Ja-
deriya, AL-Makaseb, AL-Dowanem and AL-Hamdaniaa)
in the province of Baghdad/Iraq. A total of 288 samples
(200 samples for cattle and 88 samples for their breeders)
were collected during November/ 2014 to May/2015. Be-
cause of some difficulties in the collection of breeders sam-
ples, only three regions (AL-Makaseb, AL-Dowanem and
AL-Hamdaniaa) of breeders were included in the study.
'The fecal samples were collected in a clean plastic contain-
ers (100ml size) and were tightly closed and given sequen-
tial numbers. All information for the animals and their
breeders included age, sex and the name of region were re-
corded on a special form bearing the number of the sample,
then the samples were transported in refrigerated bag to
the zoonotic unite at the College of Veterinary Medicine
in Baghdad University. Diagnosis was established micro-
scopically, with the acid-fast Ziehl-Neelsen stain to iden-
tify the infected cases.

STATISTICAL ANALYSIS

Data were subjected to statistical analysis using SAS pro-
gram. Chi-square test was used to assess the significant
differences among infection rates.

RESULT'S AND DISCUSSION

Table 1 show that the prevalence of Cryptosporidium spp.
in the present study (57%) was close to 52.2% reported by
Hasan et al. (2010) in Iraq and to others reported by many
researchers in different countries: 59% in USA (Okhuysen,
et al., 1999), 55% in Czech Republic (Kvac and Vitovec,
2003), 54.5% in Tanzania (Swai and Schoonman, 2010),
and 56% in Myanmar (Bawm et al., 2014).

Table 1: The infection rate of Cryprosporidium spp.,

according to regions in cattle

Regions No. of Cryptosporidium spp.
animals +ve No. %
Hor-Rageb 31 14 45.16
Abu- Ghraib 34 22 64.70
AL-Jaderiya 26 14 53.84
AL-Makaseb 38 20 52.63
AL-Dowanem 37 22 59.45
AL-Hamdaniaa 34 22 64.70
Chi-square value 3.91
P 0.56
Total Prevalence 200 114 57

The high estimation of prevalence of Cryprosporidium spp.
in this study could be attributed to the ability of protozoa
oocysts to survive for a long period in the faeces and en-
vironment, moreover, the low dose of the oocysts needed
to cause infection (Chako et al., 2010). Results revealed

that infection rate across regions ranged from 45.16% to
64.70% with no significant differences (Table 1). This re-
sult is in the line of other results obtained by Ranjbar-Ba-
hadori et al., (2011).

Results showed that there was no significant difference be-
tween infection rate of males (50.76%) and females (60%)
(Table 2). Similar results were obtained by Akinkuotu et
al. (2014). The non-significant difference is anticipated be-
cause both sexes exposed to the same environmental con-
dition.

Table 2: The infection rate of Cryptosporidium spp.,

according to the sex in cattle

Sex No. of animals  Cryptosporidium spp.

+ve No. %
Males 65 33 50.76
Females 135 81 60
Total 200 114 57
Chi sq 50.76
P 60

Table 3: The infection rate of Cryptosporidium spp.

according to age in cattle

Age (years) No.ofani-  Cryptosporidium spp.
mals +ve No. %
<1 58 44 75.68
1-<3 49 28 57.14
3-<6 47 22 46.80
26 46 20 43.47
Chi-square value 13.84
p <0.01

The differences of infection rates among different age
groups were significant (P< 0.01) (Table 3). The highest
infection rate was shown in the early age category (less
than 1 year) while the lowest was found in age 26 years
(43.47%). In general, the infection rate dropped gradually
with advanced age until it reached the lowest estimation
in older age (26 years). These results is consistent with the
results obtained by Bawm et al. (2014) where they found
that calves with age of under 6 months had significantly
higher infection rate than older animals. The high infection
rate in early age could be attributed to poor immunity in
newborn calves and ease of oocyst contamination through
bucket-feeding (Castro-Hermida et al., 2002). Another
explanation was adopted by some researchers (Anderson,
1981; Hein et al., 1984). The high infection rates found in
the cattle could be due to the inclusion of diarrhoeal neo-
natal calves which is more frequent than older cattle in the
estimation of prevalence. In the same context, Akinkuotu
et al. (2014) interpreted the high infection rate in early age
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of animals to the high susceptibility to infection as those
animals did not expose to protozoa previously, whereas,
older animals have acquired immunity as they infected in

early age.

In the present study, the prevalence of Cryptosporidium spp.
(32.95%) in cattle breeders (Table 4) is close to 37.50%
reported by Naguib et al. (2013) in Egypt. However our
estimation is higher than 18.9% reported by Al-Alousi
and Mahmood (2012) in Iraq. These differences in preva-
lence could be belonged to the variation in sample size and
method of diagnosis.

Results showed that there was no significant difference in
infection rate among different regions (Table 4). The in-
fection rate across regions ranged from 21.87% to 40.74%.
'This result agreed with results obtained by Wegayehu et al.
(2013).

Table 4: The infection rate of Cryprosporidium spp

according to the regions in breeders of cattle

Regions No. of Cryptosporidium spp.
breeders +ve No. %

AL-Makaseb 27 11 40.74
AL-Hamdaniaa 32 7 21.87
AL-Dowanem 29 11 37.93
Chi-square value 2.84

P 0.24
Total 88 29 32.95

Table 5: The infection rate of Cryprosporidium spp.

according to sex in breeders of cattle

Sex No. of breeders  Cryprosporidium spp.
+ve No. %

Males 33 8 24.24

Females 55 21 38.18

Chi-square value 1.81

P 0.17

The infection rate of males (24.24%) and females (38.18%)
of Cryptosporidium spp. in cattle breeders were shown in
Table 5. The difference between two infection rates was
no significant. In rural regions, both males and females are
contact with cattle and exposed to same pathogenic agents
that could lead to non-significant difference between them.
Similar results are obtained by AL-Gelany (2003). The re-
sults further demonstrated that the differences among in-
fection rates for age categories were not significant (Table

6).

Although, the younger age group could be at high risk to
get infection of intestinal protozoa as compared with the
older age group, the infection rate was the same for all ages.

Table 6: The infection rate of Cryprosporidium spp.

according to the age in breeders of cattle

Age (years) No. of breeders  Cryptosporidium spp.
+ve No. %

<10 38 12 31.57

10-<30 27 10 37.03

230 23 7 30.43

Chi-square value 0.30

P 0.85

'This could be attributed to environment and socio-behav-
ioral epidemiology, as all the age groups will get the same
infection if they expose to the same contaminated source.
Furthermore, personal hygiene in rural regions for all ages
usually was very poor.

THE RELATIONSHIP OF PREVALENCE BETWEEN
CATTLE AND THEIR BREEDERS

'The hypothesis adopted in the present study is to suppose
that there is no difference in the infection rates between
cattle and their breeders. When the hypothesis is accepted
this will confirm the relationship of the infection rates be-
tween cattle and their breeders. From the view of statistics,
the estimation of correlation coefficient is the better way to
confirm the relation between two traits. To perform such
estimation we must have values of two continuous varia-
bles. As the case in this study was different because we have
only two proportions (infection rate of cattle and infection
rate of breeders), thus, the only way that can confirm the
association between two proportions is to compare the two
proportions by Chi-square test. All we need for the detec-
tion of the relationship between cattle and their breeders
is to get non-significant difference. Although, it is usually
preferred in statistics not to explain the non-significant ef-
fect of any factor, but our results represents an exception
for the statistical base because the non-significant effect is
what we are looking for. According to results shown in Ta-
ble 7, the difference was significant (P< 0.01) between the
prevalence of cattle (58.71%) and their breeders (32.95%)
which mean that there is no relationship between the prev-
alence of cattle and their breeders. In other words, cattle
are at higher risk to infect than breeders.

'The significant difference in prevalence between cattle and
their breeders is not reducing the importance of the cor-
related infection that could be occurred as the prevalence
in breeders is generally high. In this regards, a study con-
ducted by Al-Warid (2010) included 737 human (not con-
tact) fecal samples from North of Baghdad/Iraq showed
the prevalence of Cryptosporidium spp. as 14.78% which is

more lower than our estimation.

Moreover, there are many researches confirmed the
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Table 7: The relationship of the infection rate of Cryprosporidium spp. according to regions in cattle and their breeders

Regions
Cattle
Total + %
Al-Makaseb 38 20 52.63
Al-Hamdaniaa 34 22 64.7
Al-Dowanem 37 22 59.45
Total 109 64 58.71

significant difference in the infection rate between peoples
contact with animals and those who did not (Miron et al.,
1991; Shehata, 1997). In this regards, Byomi et al. (2010)
found a significant (P< 0.01) difference in the infection
rate of Cryptosporidium parvum between two groups of
children (16.67% in children contact and 4.20% in chil-
dren with no contact). Besides, the differences in infection
rate between cattle and cattle breeders were not significant
in two regions (Al-Makaseb and Al-Dowanem) and sig-
nificant (P< 0.01) in only one region (Al-Hamdaniaa).

In conclusion, our results demonstrate the high prevalence
of Cryptosporidium spp. in cattle and cattle breeders. These
results could be an important evidence about the high re-
sistant of the oocysts to environment and that will increase
its opportunity to be widespread and that is what we have
found indeed. Further studies are needed using more accu-
rate methods such as PCR to investigate the real relation
in the infection by Cryptosporidium spp. in cattle and their
breeders.
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