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Abstract

Diannhea in lambs
and gout hids ia
caused by various infectious
agents. It may be occurred
alone or in combination
with each other’s. The more
common viral agents are
including rotavirus,
coronavirus, astrovirus and

card test

Karima Al Salihi

calicivirus that lead to diarrhea in neonate small ruminant. This
study intended to detect the viral agents of lambs and goat kids
diarrhea in Al Muthanna province using rapid diagnostic Card
test. One hundred fifty fecal samples (100 lambs and 50 Kids)
were collected from various areas in Al Muthanna province. One-
step rapid field diagnostic Card test (Combo /Certest) was used
for diagnosis the presence viral agents in fecal samples that
collected from diarrheic animals. The viral agents were identified
in 140 out of 150 at percentage 93.6 % of examined fecal samples,
while 10 out of 150 at percentage of 6.4% revealed negative
results in rapid card test. The percentages of viral infection were
123 (87.857 %), 2 (1.428 %) and 4 (2.857%) respectively for
rotavirus, adenovirus and norovirus respectively. Besides, the
percentages of mixed viral infections with rotavirus & adenovirus
and norovirus, rotavirus & adenovirus, and rotavirus & norovirus
were 6 (4.385 %), 3 (2.142 %), and 2 (1.428 % respectively. In
conclusion, this study approved that one-step rapid diagnostic
Cards test was efficient to diagnosis different viral agents in
diarrheal lambs and goat kids. The author recommends to use this
test to diagnosis viral diarrheal infection in the field to reduce the
long diagnostic procedures that used routinely in order to apply
the rapid preventive program to decrease the economic
implication in the large number herds of sheep and goat.
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Introduction

Newborn farm animals diarrhea under 30 days of age particularly in the first week of
life, is one of the most common disease complexes that the large-animal clinician
encounters in practice. The causes of lambs and kids diarrhea are complex and usually
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involve an interaction between enteropathogenic bacteria, viruses, and protozoa, the
colostral immunity of the animal and the effects of the milieu. Accordingly, the term
acute undifferentiated diarrhea of newborn lambs and kids is used to describe the acute
diarrhea that occurs in newborn small ruminant under 30 days of age, characterized
clinically by acute copious watery diarrhea, progressive dehydration and acidosis and
death in a few days, or earlier after onset if treatment is not provided. According on
the clinical findings alone, it is not usually potential to distinguish between the
common known causes of diarrhea in newborn calves and lambs, which include
enterotoxigenic E. coli (ETEC), verocytotoxic E. coli (VTEC), necrotoxigenic E. coli
(NTEC), rotavirus, coronavirus, bovine torovirus (Breda virus), calicivirus, norovirus
(Norwalk-like virus), Cryptosporidium spp., Giardia spp., and Salmonella spp.
Rotavirus is a genus of double-stranded RNA viruses in the family Reoviridae
(Gunther and Otto, 1987; Prasad and Chiu, 1994; Pesavento et al., 2006; Green, 2007,
Brown et al., 2008). Rotavirus contains structural and non-structural viral proteins.
The presences of rotavirus in fecal specimens was detected in the calves in lIraq
(Hasso, 1982). Besides, the virus was also isolated from the diarrheic calves in Mosul
(Saeed, 1992). The rotavirus has been isolated from the feces of diarrheic lamb under
3 weeks of age. However, the disease occurs sporadically and no actual
epidemiological characteristics have been recorded. Clinical signs of rotavirus were
observed as early as 12-16 h after birth (Thiel et al., 1996) and the morbidity reached
to 100% and mortality 10%. The rotavirus experimental infection in lambs is mild
and characterized by mild diarrhea, abdominal distress and healing in a few days.
However, the mortality in lambs is much higher when both the rotavirus and
enteropathogenic E. coli are used. Noroviruses, previously known as Norwalk like
viruses have been known as the most common pathogens involved in outbreaks of
acute non-bacterial gastroenteritis in humans. The Norovirus genus, is one of four
genera in the Caliciviridae family. Norovirus-specific DNA has been detected in the
fecal samples of diarrheic calves in Michigan and Wisconsin (Wise et al., 2004).
Genetically, norovirus can be classified into 5 genogroups (G) (Zheng et al., 2006).
GlI, Gll and GIV in human, GllI of bovine, Gll in porcine and GV of murine (Greening
and Wolfs, 2010). Bovine GIII contain 2 genotypes (Oliver et al., 2006) and are
represented by Newbury agent. The Jena virus (JV) were isolated from cattle in
Germany (Gunther and Otto, 1987) and was also identified in the fecal specimens of
calves with diarrhea in the United Kingdom (Woode and Bridger, 1978). In Africa and
Central America, there are 10 serotypes of adenovirus. It was approved that this virus
causes disease of the respiratory or gastrointestinal tract in cattle (Benkd et al., 2000).
Moreover, the virus was isolated from healthy cattle that acts as virus shedding for
about (10 days) in the feces or respiratory secretions. Additionally, some cattle may
become persistently infected, resulting in excretion of the virus for much longer. The
younger animals reveal the more clinical signs due to the levels of maternal antibodies,
which begin to diminish at aged 2 weeks. The Clinical signs of gastrointestinal
infection are include abdominal distention, reduced appetite and diarrhea (Benko et
al., 1989). Neonatal cattle have 2 types (3 and 5) of adenovirus. This virus was
appeared to be more pathogenic than others and produced disease of the
gastrointestinal and respiratory tracts (Lehmkuhl et al., 1975). Other previous study
in china, were isolated Adenovirus type 3 in MDBK cells from cattle (Zhu et al.,
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2011). Moreover, Lehmkuhl et al., (1975) approved that (33.33%) of experimentally
infected calves with isolated bovine Adenovirus type 3 were suffered from mild
diarrhea. Adenovirus type 5 were also isolated from calves with clinical sings of weak
calf syndrome in United Status (Coria et al., 1975). Review of literatures revealed
scarce publications regarding the viral causative agents of viral diarrheic lambs and
goat kids in Al Muthanna province. Therefore, this study intends to investigate the
viral causative agents in neonate lambs and goat kids using rapid diagnostic Card test
in Al Muthanna province.

Materials and Methods

One hundred fifty fecal samples were collected from neonatal lambs and goat kids that
suffering from diarrhea in different areas in Al Muthanna province. The lambs and goat
kids were less than 2 weeks old. Each fecal sample were collected and kept in
disposable plastic container. Fecal samples were mixed with buffered and tested by one-
step combo card test (Rota+ Adeno+ Noro) from Certest biotec. It is a colored
chromatographic immunoassay that based on the simultaneous qualitative detection of
Rotavirus, adeno and Norovirus in fecal samples and offers a simple and highly sensitive
screening assay to make a presumptive diagnosis of Rotavirus, adenovirus and
Norovirus infection.

Results and Discussions

The results of this study showed that the viral agents were detected by one-step rapid
card test. The viral agents were identified in 140 out of 150 at percentage 93.6 % of
examined fecal samples, while 10 out of 150 at percentage 6.4% revealed negative
results in rapid card test (Table. 1).

Table. 1: Shows the percentages of positive and negative samples of tested fecal
samples

Total number of samples | No. of Positive | No. of Negative samples/
(Lambs & Kids) samples/ percentages percentages

150 (140) 93.6 % (10) 6.4%

Rotavirus, Adenovirus and Norovirus were reported in 123 (87.857 %), 2 (1.428 %) and
4 (2.857%) respectively. Moreover, 6 (4.385 %), 3 (2.142 %), and 2 (1.428 %) were
revealed mixed infection of Rotavirus+ adenovirus + Norovirus, rotavirus + adenovirus
and rotavirus + norovirus respectively. Nonetheless, the dominated viral infection was
the Rotavirus (Table. 2). The result of this study revealed that 87.857 % percentage of
the examined samples were infected with rotavirus. This percentage appeared as the
highest rate in compare to the percentages of other causative agents. This result is in
agreement with previous studies (Kaminjolo and Adesiyun, 1994, Pisanelli et al., 2005,
Badiei et al., 2010, Duman and Aycan, 2010). Kaminjolo and Adesiyun, (1994)
approved that the prevalence of rotavirus infection were 27.7% (73/264) in calves,
27.8% (45/162) in piglets, 48.6% (18/37) in lambs and 28.6% (2/7) in goat Kids.
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However, rotavirus antigen was not detected in calves and lambs < 1 week old and in

piglets < 2 weeks old.

Table. 2: Shows the causative agents identified with one-step rapid test

Virus Number of Percentage Length Clinical signs
samples (Lambs s (Lambs of
& Kids) & Kids) diarrhea
/ days
Rotavirus 123 87.857 % 3-5 Whitish watery diarrhea
Adenovirus 2 1.428 % 4 Moderate diarrhea and GIT
colic
Norovirus 4 2.857% 3 Watery, greenish grey diarrhea
Rotavirus+ 6 4.385 % 7-10 Yellowish watery diarrhea
adenovirus +
Norovirus
rotavirus 3 2.142 % 6 Death after healing from
+adenovirus diarrhea due to dehydration
rotavirus + 2 1.428 % 6 Watery yellowish diarrhea
norovirus
Total 140 100%

Moreover, this study found that the highest prevalence of rotavirus was found in calves
between the ages 1-6 weeks (72.6%); piglets, 2-8 weeks (91.1%) and in lambs 1-8 weeks
(88.9%). The overall prevalence of infection was 39.9% for diarrheic and 13.4% for non-
diarrheic animals and the difference was statistically significant (P < or = 0.001; X2).
Moreover, the study approved that the differences among husbandry systems in relation
to the prevalence of rotavirus infection were not statistically significant (P > or = 0.05;
X2). The rotavirus infection in the young tested animals revealed relatively high
prevalence coupled with the detected significantly higher infection rates in diarrheic
animals. This results indicated that rotavirus may be important in livestock diarrhea in
Trinidad (Kaminjolo and Adesiyun, 1994).

Moreover, the result of the current study also revealed that adenovirus infection was
reported in 1.428 % of lambs and kids accompanied with diarrhea and gastrointestinal
colic, and this result is compatible with previous study (Woods et al., 2008). The results
of the current study also found that the norovirus occurred in 2.857% of diarrheal
examined animals. These calves were suffered from Watery, greenish grey diarrhea for
3 days. Meanwhile, other study, showed that (100%) of bovine neonate were infected
experimentally with bovine norovirus (Otto and lan et al., 2011).

A mixed infection with rotavirus, adenovirus and Norovirus was detected in 4.385%
percentage of lambs and kids suffering from diarrhea for 7-10 days duration. This result
is compatible with Woode et al., (1984), who detected mixed infection between
Astrovirus and Breda virus infections of dome cell epithelium of bovine ileum. The
results of this study also revealed that rotavirus +adenovirus and rotavirus + norovirus
occurred in 3 (2.142 %) and 2(1.428 %) fecal samples respectively. These animals were

43



Karima, A. Al Salihi, (2018); 7 (1), 40-46
Mirror of Research in Veterinary Sciences and Animals

suffered from diarrhea for 6 days and were died after healing of diarrhea and this result
is compatible with previous studies (Smith, 2008; Anderson and Rings, 2009).

In conclusion, this study revealed that rapid diagnostic Cards test were able to diagnosis
different viral infectious agents in diarrheal lambs and kids. The author recommends to
use this test to diagnosis viral diarrhea in the field in order to reduce the long diagnostic
procedures that used routinely. Therefore, decrease in the economic implication due to
rapid application of preventive program for sheep and goat herds.
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