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ABSTRACT

The present work could represent the first report of parasitic infections with Balantidium Coli in
camel and their breeders in Iraq. Results showed highestimations of prevalence in camels (50%) and
their breeders (40%). The differencesbetween infection rates due to gender was not significant
(P=0.055) in camels whereas, the differences in infection rateswas significant (P=0.04) due to gender .
On the other hand, the differences in the infection rate of were significant due to age (P=0.04) and due
to age (P=0.04) in camels breeders. The difference in the prevalence between camels and males
breeders was not significant (P=0.61) and this could be considered as an evidence of the associated
infection. Hence, it is very imperative to adopt a regular test for camels and their breeders and using
deworming for camels to prevent the risk of its zoonotic potentials on public health particularly in
Najaf province as it consistsof the largest population of camels in Iraq.
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I. Introduction

Camel is an essential source of food and milk in many parts of the world especially in developing
countries (Ouajd and Kamel, 2009). It suffers from various endo and ecto-parasitic diseases which are
major constraints in improvement of camel health. These diseases cause substantial economic losses
in terms of decrease in working capacity, growth and productivity (Parsani et al.,, 2008). Moreover,
Balantidiasis is considered a neglected disease with zoonotic potential and it is associated with pigs as
reservoirs. Although it is considered to be rare, a high prevalence of B. coli persists in tropical and
subtropical areas (Pomajbikova et al., 2013). Thus, animals play an essential role in maintaining
zoonotic infections in nature.A major factor contributing to the appearance of zoonotic pathogens in
human populations is increased contact between humans and animals (Daszak et al., 2001). Several
zoonotic diseases are transmitted to humans directly via contact with an animal or indirectly via
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exposure to the urine or feces of infected animals or the bite of a bloodsucking arthropod (Temmam et
al,, 2014).

Balantidium coli is a parasitic species of ciliate protozoan that causes the disease Balantidiasis. It is the
only member of the ciliate phylum known to be pathogenic to humans (Ambili, 2003). Recently,
balantidiasis has appeared to be aserious problem in immunocompromised persons (Pomajbikova et
al, 2013). Since B. coli infections is most commonly reported worldwide in pigs, it is generally
accepted that pigs are the main natural reservoir hosts of this zoonotic protozoa disease for humans
(Schuster and Ramirez-Avila, 2008). Whoever, several reports confirmed that, B. coli could be emerge
as a significant pathogen that is able to cause disease in horses (Headley et al., 2008), buffaloes
(Tarrar et al., 2008) and cattle (Randhawa et al., 2010).Some reports had been confirmedthe presence
of B. coli in camel fecal samples (Abubakr et al., 2000; Cox, 2005; AL-Tayib, 2014). Moreover, the
results of Tajik et al. (2013) about Balantidiumsupport the proposed role of camels as a reservoir host
of Balantidium in Iran. Zoonoses are of interest because they are often previously unrecognized
diseases or have increased virulence in populations lacking immunity. If a pathogenic is able to adapt
in its new human host, transmissions of human-to-human may occur, possibly resulting in an
epidemic. Thus, predicting emerging zoonotic infections is an important challenge for public health
officials in the coming decades (Temmam et al., 2014).

Balantidium coli is likely to occur in places where humans live closely with pigs and where water
sanitation is poor or non-existent (Slifko et al., 2000).Although, balantidiasis can pose a serious health
problem, a little information is available about the prevalence of Balantidium coli in camels and their
breeders. Hence, this study was aimed to investigate the rate infection ofBalantidium coli in camels
and their breeders along with identifying the association infection between them.This research could
represent a first step for further work on Balantidiasis in camels and their breeders.

II. Materials and Methods

A total of 100 camel fecal samples (5-10 grams) and 25 breeder fecal samples were collected from
different ages and sexes in theNajef province/ South of Baghdad/Iraq. All samples were collected
during the period from November- 2014 to May -2015. The fecal samples were collected directly from
the rectum, in a clean plastic containers (100ml size) and were tightly closed and given sequential
numbers. All information of the animal and breeders included age and sex were recorded 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/ University of Baghdad. After that, a portion of
stool was examined by direct wet mount and Lugol’s iodine staining technique to identify
theBalantidium coli. Data were subjected to analysis using SAS program (Statistical Analysis System)
version 9.1 (2010). Comparisons among proportions were performed using Chi-Square test. P < 0.05
was considered significant.

II1. Results and Discussion

Results showed that the presence of B. coli in 50% of camels and 40% of their breeders. However, our
estimation in camel is higher than 11.9% reported by Tekle and Abebe, (2001) in camels from
Ethiopia and 43.53% reported by Hamza (2007) in camels from Iraq but it is closed to 53% reported
in camels from India (Ghoke et al., 2010). The result of the present study suggests that Balantidium can
occur considerably in camels.It is well known that pigs are generally considered as the most important
reservoir hosts of B. coli for human and other animals (Tajik et al., 2013). In Islamic countries like Iraq,
pigs are not breeding, thus, human and animal infection expects to be nonexistent. The results of the
present study confirmed that our conclusion is not correct. The high estimations of prevalence in the
camels and their breeders could reflect the little attention to Balantidium Coli because it canlive as a
commensal organism in healthy human and animals. However, under certain circumstances, it is
believed that B. colicould be act as an opportunistic pathogen via the invasion of intestinal epithelium
damaged by other infectious agents (Headley et al, 2008) besides infection by B. coli usually
associated with no signs of illness (Esteban et al., 1998).The results of the present study supported by
Solaymani-Mohammadi and Petri (2006) who reported the presence of human balantidiasis in Iran
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which seems quite extraordinary. Cox (2005) considered that camel as a reservoir host for B. coliin
Islamic countries. Moreover,there are several reports about the presence of B. coli in feacal samples of
camels (Vosdingh and Vanniasingham, 1969; Ali and Abdelaziz, 1982; Abubakr et al., 2000; Tekle and
Abebe, 2001; Hamza, 2007; Tajik et al, 2013; AL-Tayib, 2014). Based on the foregoing it is not
surprising to get a high prevalence such as our findings.

Statistical analysis shows that the difference of infection rates in males (36.36%) and females(56.71%)
was not significant (P=0.055) in camels (Table 01). Similar result obtained by Hamza (2007) who
reported that the infection rates in males and females camels were 42.69%, 43.68% respectively.
Concerning the differences in the infection rate of B.Coli according to age, results showed that the
differences were significant (P=0.04). The highest infection rate was found in camels of age group 3-<6
years while the lowest infection rate was recorded for group age =9 years. The trend of infection rate
fluctuated up and down across age categories of camels.The results of the present study confirmed the
previous results obtained by Hamza (2007) who found the lowest infection rate in age less than two
years (26.82%) and the highest in age group =10 years (59.37%). However, the trend of infection was
differed as compared with our study as it increased along with advanced age.

Table 01. Infection rate of B. Coli according to gender in camels

Gender No. +ve No. Percentage %
Male 33 12 36.36
Female 67 38 56.71
Chi-square value 3.66

P 0.055

Total 100 5050

Table 02. Infection rate of B. Coli according to age in camels

Age/year No. +ve No. Percentage %
<3 42 18 42.85
3-<6 24 17 70.83
6-<9 25 13 52.00
29 9 2 22.22
Chi-square value 7.84
P 0.04

The infection rate in male breeders (53.33%) differed significantly (P=0.04) as compared with female
(10%). These differences could be attributed to that males are more dealing and contact with camels
than femalesas the Herding camels and this will increase the opportunity of their infection occurrence.
Moreover, the non-significant (P= 0.61) difference of infection rates between males breeders (57.14%)
and camels (50%) support our conclusion and in the same time give an evidence about the zoonotic
balantidiasis. Results demonstrated that the younger breeders are more at risk to get infection as
compared with the older breeders. This could be attributed to low immunity in younger breeders as
compared with older breeders.

Table 03. Infection rate of B. Coli according to gender in breeders

No. +ve No. Percentage %
Male 14 8 57.14
Female 11 2 18.18
Chi-square value 3.98
P 0.04
Total 25 40 40
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Table 04. Infection rate of B. Coli according to age in breeders

No. +ve No. Percentage %
1-<30 11 6 54.54
30< 14 3 21.42
Chi-square value 4.16
P 0.04

Table 05. Comparison the infection rates between camels and their male breeders

No. +ve No. Percentage %
Camels 100 50 50
Male breeders 14 8 57.14
Chi-square value 0.25
P 0.61

IV. Conclusion

These results demonstrate the high prevalence of B. coli in camels and their breeders.In view of this
study, strategic treatment and control program must be adopted to control B. coli infections in the
camels and their breeders.The application of health education is also required for all people in rural
regions along with applying environmental hygiene that would help to prevent the infection in animals
and humans.

Conflict of Interest

We declare that we have no conflict of interest.

Acknowledgement

The work was financially supported by the Faculty of Veterinary Medicine, University of Baghdad, Iraq.

V. References

[11.

2.
[3].
[4].
[5].

[6].

[7].

[8].

Abubakr, M., Nayel M. N,, Fadlalla, M., Abdelrahman, A. O., Abuobeida, S. & Elgabara, Y. M.
(2000). Prevalence of gastrointestinal parasites in young camels in Bahrain. Rev. Elev. Med. Vet.
Pays. Trop. 53, 267-271. http://dx.doi.org/10.1136/vr.110.21.506

Ali, B. H. (1982). Abdelaziz M. Balantidiasis in a camel. Vet Rec. 110: 506.

AL-Tayib, 0. (2014). Zoonotic balantidiasis in camel from Saudi Arabia. Sch. Acad. J. Biosci. 2(7),
445-447.

Ambili, R. (2003). Introduction. The Parasite: Balantidium Coli The Disease:

Balantidiasis. Parasite Stanford University.

Cox, F. E. (2005). Human balantidiasis in Iran: are camels’ reservoir hosts. Tred Parasitol, 21, p.
553. http://dx.doi.org/10.1016/j.pt.2005.09.002

Daszak, P., Cunningham, A. A., Hyatt & A. D. (2001). Anthropogenic environmental change and
the emergence of infectious diseases in wildlife. Acta tropica, 78 (2), 103-116.
http://dx.doi.org/10.1016/S0001-706X(00)00179-0

Esteban, ]. G., Aguirre C., Angles, R, Lawrence, R. Ash, L. R. & Mas-Coma, S. (1998).
Balantidiasis in Aymara children from Northern Bolivian Altiplano. Am. J. Trop. Med. Hyg.
59(6),922-927.

Ghoke, S. S, Jadhav, K. M,, Parsani, H. R. & Momin, R. R. (2010). Endoparasitic infestation in
camels (Camelus dromedarius) of North Gujarat. Journal of Camel Practice and Research, 17( 1),
41-42.

737

Published with open access at journalbinet.com
EISSN: 2312-7945, © Hussein et al. (2016), Research paper


http://dx.doi.org/10.1136/vr.110.21.506
http://www.stanford.edu/group/parasites/ParaSites2003/Balantidium/Balantidium_coli_ParaSite.htm
http://www.stanford.edu/group/parasites/ParaSites2003/Balantidium/Balantidium_coli_ParaSite.htm
http://dx.doi.org/10.1016/j.pt.2005.09.002
http://dx.doi.org/10.1016/S0001-706X(00)00179-0
http://www.cabdirect.org/search.html?q=au%3A%22Ghoke%2C+S.+S.%22
http://www.cabdirect.org/search.html?q=au%3A%22Jadhav%2C+K.+M.%22
http://www.cabdirect.org/search.html?q=au%3A%22Parsani%2C+H.+R.%22
http://www.cabdirect.org/search.html?q=au%3A%22Momin%2C+R.+R.%22
http://www.cabdirect.org/search.html?q=do%3A%22Journal+of+Camel+Practice+and+Research%22

Hussein et al. (2016) / J. Biosci. Agric. Res. 08(02): 734-738 DOI: 10.18801/jbar.080216.87

[9].

[10].
[11].
[12].

[13].

[14].
[15].
[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

Hamza, M. A. (2007). Study in the Epidemiology of Intestinal Protozoa in the Camels in Al-
Qadysiya Province. A Thesis, Faculty of Veterinary Medicine, University of Baghdad, Iraqg. (In
Arabic).

Headley, S. A, Kummala, E. & Sukura, A. (2008). Balantidium Coli infection in a Finnish horse.
Vet. Parasitol. 158, 129-132. http://dx.doi.org/10.1016/j.vetpar.2008.08.013

Ouajd, S., & Kamel, B. (2009). Physiological Particularities of Dromedary (Camelus
dromedarius) and Experimental Implications. Scand. J. Lab. Anim. Sci. 36, 19-29.

Parsani, H.R,, Singh, V. & Momin, R.R. (2008). Common parasitic diseases of camel. Veterinary
World, 1(10), 317-318.

Pomajbikova, K., Obornik, M., Horak, A., Petrzelkova, K.J., Grim, JN., Levecke, B., Todd, A,
Mulama, M., Kiyang, J. & Modry, D. (2013). PLOS Neglected Tropical Diseases. 7(3), 1-10.
http://dx.doi.org/10.1371/journal.pntd.0002140

Randhawa, S., Singla L. D. & Randhawa, C. (2010). Chronic cattle diarrhea due to Balantidium
Coli infection-a clinical report. J. Vet. Parasitol. 24, 197-198.

SAS (2010). SAS/STAT Users Guide for Personal Computer. Release 9.1. SAS Institute, Inc,
Cary, N. C., USA.

Schuster, F. L. & Ramirez-Avila, L. (2008). Current world status of Balantidium Coli. Clin
Microbiol Rev. 21, 626-638. http://dx.doi.org/10.1128/CMR.00021-08

Slifko, T. R.,, Smithb, H. V. & Rose, J. B. (2000). Emerging parasite zoonoses associated with
water and food. International Journal for Parasitology, 30, 1379-1393.
http://dx.doi.org/10.1016/S0020-7519(00)00128-4

Solaymani-Mohammadi, S. & Petri, W. A. (2006). Zoonotic implications of the swine-
transmitted protozoal infections. Vet Parasitol, 140, 189-203.
http://dx.doi.org/10.1016/j.vetpar.2006.05.012

Tajik, J., Fard, S. R. N. Paidar, A, Anousheh, S. & Dehghani (2013). Balantidiasis in a
dromedarian camel. Asian Pac. J. Trop. Dis. 3(5), 409-412.
http://dx.doi.org/10.1016/52222-1808(13)60093-6

Tarrar, M. A, Khan, M. S,, Pervez, K., Ashraf, K., Khan J. A. & Rehman, Z. U. (2008). Detection
and chemotherapy of Balantidium Coli in buffaloes around Lahoure, Pakistan. Pak. J. Agri. Sci.
45(2), 163-166.

Tekle, T. & Abebe, G. (2001). Trypanosomiasis and helminthosis: major health problems of
rangelands of Borena, Ethiopia. ] Camel Pract Res, 8, 39-42.

Temmam, S., Davoust, B.,, Berenger, ]. M., Raoult, D. & Desnues, C. (2014). Viral Metagenomics
on Animals as a Tool for the Detection of Zoonoses Prior to Human Infection? Int. J. Mol. Sci.
15(6),10377-10397. http://dx.doi.org/10.3390/ijms150610377

Vosdingh, R. A. & Vanniasingham, J. A. (1969). Balantidiasis in a camel (Camelus dromedarius).
J. Am. Vet. Med. Assoc. p. 155.

738

Published with open access at journalbinet.com
EISSN: 2312-7945, © Hussein et al. (2016), Research paper


http://dx.doi.org/10.1016/j.vetpar.2008.08.013
http://dx.doi.org/10.1371/journal.pntd.0002140
http://dx.doi.org/10.1128/CMR.00021-08
http://dx.doi.org/10.1016/S0020-7519(00)00128-4
http://dx.doi.org/10.1016/j.vetpar.2006.05.012
http://dx.doi.org/10.1016/S2222-1808(13)60093-6
http://www.ncbi.nlm.nih.gov/pubmed/?term=Temmam%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Davoust%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berenger%20JM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raoult%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Desnues%20C%5Bauth%5D
http://dx.doi.org/10.3390/ijms150610377

