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Abstract 
The study included detection of rotaviruses in diarrheic and non-diarrheic feces of 

different species of captive animals and human workers in Al-Zawra Zoo by latex 

agglutination test (LAT) and negative staining method of electron microscope (EM). A 

total of 127 fecal samples from different species of captive animals and human workers 

have been collected from November 2012 to March 2013. The results showed that 10 out of 

115 fecal samples from different species of captive animals were positive for rotavirus 

infection (monkeys, cats, and deer) and 3 positive stool samples from 12 samples of human 

workers by latex agglutination test. Throughout the study, it have been noticed that 23 

captive animal were diarrheic, 8 (34.78%) of them were positive for rotavirus, while the 

other 15 (65.21%) animals had diarrhea caused by enteropathogens rather than rotavirus. 

Statistical analysis by using Chi-square test showed that there was significant difference 

(P≤0.05) between, diarrheal cases due to rotavirus and diarrhea by other causes. A total of 6 

selected positive fecal samples in LAT from 13 positive samples of captive animals and 

humans were examined by negative staining method EM, the results showed that 4 

(66.66%) were positive, 2 (33.33%) fecal samples belonged to captive animals (monkey 

and wild cat) and 2 (33.33%) other stool samples were from human workers. All samples 

showed the typical structure of the rotavirus: double-shelled particles, with mostly smooth 

appearance. 

الكشف عن فايروسات الروتا في عينات براز الحيوانات الاسيرة والعاملين في حديقة حيوانات الزوراء 
 إسهالوغير إسهال لحالات 
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 الخلاصة
وغيار  إسااا مان حاا ت  ز حيواناات حديةاة الازوراا واللاام ينفي برا لدراسة الكشف عن فايروسات الروتاتضمنت ا

عيناة  127. جملت يوطريةة الصبغة السالبة بواسطة المجار ا لكترون الحبيبي اللاتكس بواسطة اختبار التلازن إساا 
ة شااار ارار لغاياا 2012ثاااني ماان تشاارين ال  فتاار  الدراسااة  بااراز ماان انااواف مخت اااة ماان الحيوانااات ا سااير  واللااام ين خاالا

 الةارد  والغااز ن  لأنااواف مخت ااة مان الحيواناات عيناات باراز 10بينات نتاا ا الدراساة وجاود فااايروس الروتاا فاي (, و 2013
حالاة  23 وجود خلا  الدراسةلوحظ  عينة. 12براز ل لام ين من مجموف عينات  3و عينة115من مجموف  (والةط البري

 %(65.21عيناااة   15 بينمااا ل روتااا فااايروس موجباااة%( كاناات 34.78نااات  عي 8 مناااا اساااا  فااي الحيوانااات ا ساااير 
 الإسااا في حاا ت  (P≤0.05) وجود فرق ملنوي تبار مربع كاي  ا حصا ي باخالتح ي اظار .أخرىموجبة لمسببات 
عينااة موجبااة  13ن عينااات بااراز انتخباات ماا 6ت الدراسااة فحاا  نكاارلت تضاام .أخاارىبمسااببات  والإساااا بساابا الروتااا 

عيناااات باااراز  4النتاااا ا  الساااالبة ل مجاااار الإلكتروناااي, بيناااتمااان الحيواناااات واللاااام ين بطريةاااة الصااابغة  باختباااار اللاتكاااس
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%( 33.33  2ي( و, الةاااط البااار الةااارد   ا ساااير  الحيواناااات%( فاااي 33.33  2ات الروتاااا, موجباااة لاايروسااا%( 66.66 
ع ا   باحتوا اااالنماورجي لاايروساات الروتاا  كتروني التركياباللام ين. اظارت جميع اللينات التي فحصت بالمجار ا ل

 لاايروسات الروتا. الأم سالمظار طبةة مزدوجة الغلاف و 
Introduction 

Captivity of animals- that live under human care are in captivity. The captivity can be 

used as a generalizing term to describe the keeping of either domesticated animals 

(livestock and pets) or wild animals. wild animals may play an important role in the 

epidemiology of diseases which has considerable public health significance or potential 

impact on livestock population. In recent decades, infectious pathogens that originate in 

wild animals have become important throughout the world due to increasing human contact 

with domestic and wild animals (1, 2). Diarrheal diseases are a major cause of morbidity 

and mortality in humans and animals, including non-human primates (3). One of the major 

causes of diarrheal diseases is rotavirus, which is the prototype of the genus Rotavirus in 

the family Reoviridea causes severe diarrheal disease in neonates and adults throughout the 

world (4, 5). Seven classified rotavirus groups (A-G) are recognized, based on the antigenic 

variability of their inner capsid protein, VP6 (6). Neonatal diarrhea induced by rotavirus 

causes significant economic losses due to high morbidity, mortality, treatment cost and 

reduced growth rate of infected animals. It is estimated that rotaviruses are responsible for 

more than one-half a million deaths annually among children aged <5 years, with the 

majority of these deaths occurring in developing countries (7, 8). Several techniques have 

been developed for rotavirus diagnosis. In the first rotavirus surveys, the viral agent 

detection was performed by electron microscopy (EM); afterwards, other techniques were 

developed, such as polyacrylamide gel electrophoresis (PAGE), immunofluorescence (IF), 

radioimmunoassay (RIA), reverse passive hemagglutination (RPH), immunoenzimatic 

assay (IEA), latex agglutination test (LAT) and more recently, a reverse transcription 

polymerase chain reaction (RT-PCR) and immunochromatography (IMC) (9,10, 11). As 

rotaviruses have a wide host range infecting abroad range of animal species, but little is 

known about rotavirus infection in captive (exotic) animals through the world so we 

conducted our study:    

1. Detection of rotaviruses in feces of diarrheic and non-diarrheic exotic animals of Al-

Zawra Zoo by LAT and EM.  

2. Detection of rotaviruses in feces of human workers in Baghdad Zoo by the former tests.   
 

Materials and Methods 
 Collection of fecal samples: A total 115 fecal samples of diarrheic and non- diarrheic 

exotic animals were randomly collected from Al-Zawra Zoo in Baghdad during the 

period of the study from November 2012- March 2013, in addition to Twelve stool 

specimens were obtained from human workers who were in contact with captive 

animals. Each fecal sample of 20 gms were collected in sterile, screw capped 

containers, stored in a cool box and transported to the laboratory at the same day then 

were stored at -20 C° until tested.  

 LAT examination: Samples prepared were then tested for rotavirus using commercial 

LAT Kits - Rota-virus latex test kit (plasmatec laboratory products- United Kingdom) in 

accordance with the manufacture instructions. 

 EM examination: Some positive specimens by LAT were examined by negative stain method 

EM (C10 Philips) in Al-Nahrain University, College of Medicine, as described by (12). 
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Results and Discussions 
 Rotavirus antigen detection by LAT in captive animals: In the present study, 

investigation of rotavirus in feces of diarrheic and non-diarrheic captive animals by 
LAT. The results revealed that 10 (8.69%) out of 115 fecal samples of different captive 
animals were positive to rotavirus antigen. The reactive animals included deer 1 
(9.09%) positive case out of 11 deer fecal samples; in cats 1 (25%) positive case out of 
4 cat fecal samples, and in monkeys 8 (19.51%) positive cases out of 41 monkey fecal 
samples as shown in table (1) and pictures (1, 2). 
Our result was agreed with the findings of other researchers who detected rotavirus in 

feces of different exotic animals (13, 14,15). It has been found that the percentage of 
positive cases to rotavirus was lower than the results of (15) who detected rotavirus in feces 
of some captive animals in a percentage of 13.07% by using LAT and the reactive animals 
included 1 llama, 2 cats, 3 monkeys, and 4 goats, whereas in other study (14) proved that 
positive cases to rotavirus were in 1 monkey, 1 fox and 1 dog in a percentage of 2.9% by 
using agar gel diffusion test. This variation may be due to many factors including 
management and hygienic situation ranches, nutritional and immunological status of the 
animals, treatments, overcrowding, environmental condition, vaccination programs applied 
in the Zoo and finally the method used in detection of rotavirus may contribute to this 
variation. Throughout the study, it have been noticed that 23 captive animals were 
diarrheic, 8 (34.78%) of them were positive for rotavirus, the other 15 (65.21%) animals 
had diarrhea caused by enteropathogens rather than rotavirus as mentioned in table (2). This 
result was agreed with result of (15) who found that other etiological agents such as 
bacteria, protozoa, parasites and other viruses may cause diarrhea, this finding was 
supported by (3, 16). 
Table (2) Percentage of positive fecal samples to rotavirus in diarrheic captive animals 

by LAT 

Other causes of diarrhea 
(%) 

No. of positive diarrheic fecal 
samples to rotavirus (%) 

Total number of fecal 
samples with diarrhea 

15 (65.21 % ) 8 (34.78 %) 23 

Chi-square= 4.26, Degrees of freedom = 1, Probability= 0.039 
 

Statistical analysis using Chi-square test showed that there was significant difference 
between, diarrheal cases due to rotavirus and diarrhea caused by other agents. 

Table (1) Rotavirus detection in fecal samples of captive animals by LAT 
No. of negative 

cases (%) 
No. of positive 

cases (%) 
Samples tested Scientific names Animal species 

33 
8 

( 19.51) 
41 

Papio hamadryas 
Pan troglodytes 
Macaca mulatta 
Rhesus macaqye 

Monkeys 

9 0 9 Capra hircus Goats 
10 0 10 Canis Lupus Gray wolf 
11 0 11 Panthera leo Lion 
6 0 6 Panthera tigeris Tiger 
7 0 7 Canis familiaris Dog 

3 
1 

( 25) 
4 

Felis  Silvestris 
Panthera onca 

Cat 

10 
1 

( 9.09) 
11 

Gazella leptoceros 
Gazella gazella 

Deer 

6 0 6 Camelus bactrianus Camel 
5 0 5 Lama glama Llama 
3 0 3 Ursus  arctos Brawn bear 
2 0 2 Vulpes  Vulpes Fox 

105 
( 91.30) 

10 
( 8.69) 

115  Total 
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Pic. (1) Positive fecal sample for rotavirus by LAT 

A= Control Negative 

B= Positive sample 

C= Control Positive 

 
Pic. (2) Negative fecal sample for rotavirus by LAT 

A= Control Negative 

B= Negative sample 

C= Control Positive 

 Rotavirus antigen detection by LAT in human workers: Rotavirus was detected in 3 

(25%) out of 12 workers, stool samples by Latex Agglutination Test. All collected stool 

samples were without diarrhea. The finding indicated that a high percent of rotavirus 

was detected in human workers in Baghdad Zoo. As there is little studies concerning the 

prevalence of rotavirus in human workers in Zoos, so the present result was discussed 

with the study of (17) who identified rotavirus in stool samples of two adult patients 

with diarrhea by nucleotide sequences. One of them had a history of contact with cows 

and goats in a petting Zoo in the 5 days prior to onset of illness, as well as contact with 

the family cat and dog. The other patient had reported contact with a dog and parrot. 

This finding adds further support to the natural interspecies transmission among human 

and animal, suggesting a putative anthropozoonotic characteristic of the infection (18). 

In the present study, the detection of rotavirus in 3 stool samples was observed in adult 

asymptomatic human workers, this probably because they have some degree of 

protection from clinical disease owing to previous infection with rotavirus. Many 

reports supported our explanation, that in slightly older children and adults, rotavirus 

infection can be asymptomatic (19, 20).  
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 Rotavirus antigen detection by EM in captive animals and human workers: We 

were unable to test all the specimens by EM in Al-Nahrain University, so only 6 of the 

positive cases to LAT were examined by negative staining method EM. Results showed 

that 4 (66.66%) fecal samples were positive to rotavirus infection, 2 positive fecal 

samples belonged to captive animals, whereas the other 2 positive samples were 

belonged to human workers (Pic. 3, 4, 5). 
 

 
 

Pic. (3). Electron micrograph of a negatively stained rotavirus in non-diarrheic wild 

cat using a Philips C10 EM at magnification of 130.000 
 

 
 

Pic. (4). Electron micrograph of a negatively stained method rotavirus in diarrheic 

monkey using a Philips C10 EM at magnification of 130.000 
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Pic. (5). Electron micrograph of a negatively stained rotavirus in non- diarrheic 

human worker using a Philips C10 EM at magnification of 130.000 
 

As shown in pictures (3, 4) viral particles of similar morphology to rotavirus were 

observed in the feces of cat and monkey, as well as, in human workers (pic. 5) by the 

negative staining of EM. The viruses were spherical with smooth appearance, double- 

shelled layer, and morphologically were identified  as rotaviruses. This result was agreed 

with the results of (13, 21, 22, 23, 24 ), but disagreed with the observation of (3) who 

revealed that by EM, rotavirus in fecal specimens of monkeys with diarrhea appeared as 

empty and severely damaged particles due to unstability and atypically appearance of 

rotaviruses in the stools of monkeys. The 2 negative fecal samples obtained by EM, which 

they were formerly positive to LAT, may be due to low concentration of the virus in feces, 

with variable pH and time used for the staining which were supported by the result of (25). 
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