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Abstract: A cross-sectional study was conducted from November 2016 to April 2017 in Haramaya district,
Hararghe, Eastern Ethiopia to determine the prevalence of cryptosporidiosis and its associated risk factors in
calves. Fecal samples were collected from 309 randomly selected calves (219 extensive and 90 intensive
management systems) and examined by using modified acid-fast staining techniques. The overall prevalence
of cryptosporidiosis observed was 17.5%. The highest prevalence of the disease occurred in calves less than
4 month of age (26.5%) as compared to those calves between 5-8 month of age and 9-12 month of age with
prevalence of 16.5% and 7.5%, respectively with statistically significant variation (p=0.003). The highest
prevalence (33.3%) was observed in diarrheic than non-diarrheic calves (10%) with statistically significant
difference (p=0.000). The prevalence of Cryptosporidiosis in female calves was 22.3% and 10.8% in male with
statistically significant difference (p=0.008). The prevalence in calves under intensive management system was
higher, as compared to that of extensive management system 26.7% and 13.7% respectively and it was
statistically significant (p=0.006). There was a significant difference (P < 0.000) in the prevalence of
cryptosporidiosis between body condition score of calves, 6.8%, 11.8% and 35.5%, in good, medium and poor
body condition score. Based on breeds (exotic breed 26.3% and local breed 15.5%) of calves, with no
statistically significant variation (p=0.052). This study showed that Cryptosporidium infection has high
prevalence in calves in the study area with significance difference in potential risk factors. Thus, further study
should be carried out on identification and molecular characterization of Cryptosporidium species to aid
prevention and control of the disease.
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INTRODUCTION Cryptosporidiosis  is  a  significant  disease  in  many

Ethiopia possesses the largest livestock population livestock  economy  worldwide [3]. Cryptosporidiosis is
in Africa. According to recent estimates, Ethiopia has an emerging protozoan disease, caused by
56.71 million cattle, 29.33 million sheep,  29.11  million Cryptosporidium species that can cause gastrointestinal
goats, 1.16 million camels and 56.87 million poultry infection in a wide variety of mammals including human,
Livestock is a significant contributor to economic and cattle, sheep, goat, pig and horses worldwide [4].
social development in Ethiopia at household and national Currently, 31 Cryptosporidium species have been
level. They directly contributes to the livelihoods of more recognized based on biological and molecular
than 70% of Ethiopians [1]. characteristics, while  many  other  genotypes are still of

Livestock disease is the major constraints of uncertain taxonomic status [5].  Species  commonly
productivity causing economic losses to the peasant occuring   in     cattle    are   C.   bovis,   C.   ryanae  and
farmers and pastoralists in Ethiopia community to C. andersoni[6]. Although calves 1-3 weeks old seem to
hundreds of millions of birr annually [2]. be most susceptible, Cryptosporidium species has also

agro-ecological zones being a serious threat to the
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been found in cattle over two years of age impairing rate Therefore, the objective of the present study isto
of gain in feedlot cattle and milk production in dairy cattle. estimate the prevalence of cryptosporidiosis and its
Calves at one to15 days are at the highest risk [7]. associated risk factors in calves kept in different

The infection was being encountered after ingestion management system in haramaya district, Eastern
of the microscopic infective oocysts. Oocysts are Ethiopia.
discharged in the feces of infected cattle and are of
primary importance for the dispersal and survival of the MATERIALS AND METHODS
parasites. Infection in dairy calves is most often detected
(via fecal oocyst shedding) between 8 and 15 days of age, Descriptions of Study Area: The study was conducted in
whereas infection in beef calves most often occurs Haramaya district, Eastern Hararghe zone of Oromia
between 1 and 2 months of age [8]. Calves are primarily region, Ethiopia, located at 508km East of Addis Ababa.
infected via the fecal-oral route and it takes less than 50 According to Haramaya district agricultural statistics
oocysts to infect a healthy calf. Infection can rapidly information, the district has about 63,723 cattle, 13,612
spread from calf to calf when animals are communally sheep and 20,350 goats, 15,978 donkeys, 530 camels and
housed and overcrowded or from cow to calf via the 42,035 chickens. Geographically, it is located 9°26’N
udders when they are contaminated with infected calf latitude and 42°3’E. Topographically, it is situated at
feces in the lying area of the dams [9]. altitude of 1600-2100m in above sea level with the mean

Different zoonotic importance reports from different annual temperature and relative humidity of 18°C’ and
part of Ethiopia suggest that Cryptosporidiosis is endemic 68% respectively. The Haramaya area  receives an
in humans due to presence of different dairy farm. Few average annual rain fall of approximately 900 mm, with a
researches relating to calf cryptosporidiosis has been bimodal distribution pattern picking in mid-April and mid-
carried out in Ethiopia. Previous study conducted in August [12].
Haramaya University farms does not not include the
surrounding  area  of  Haramaya  district and local breed Study Animal: The study was conducted on calves with
of the area [11]. In light of the veterinary importance, different age, body condition, breed, fecal consistency
causation of production losses and its zoonotic potential, and management system and those calves were randomly
more knowledge about the prevalence of the parasite was selected from peasant association in Haramaya districts
needed on surrounding area of calves with their (extensive management system) and from Haramaya
management system. university  dairy  and  beef   farm   (intensive  management

Fig. 1: Map of the study area
Source: [13].
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system). Only the calves of age group below 12 months intensive management system. Purposive sampling
are considered for this particular research. This is based method was conducted to select area where samples taken
on the previous reports that indicated higher occurrence from calves in peasant association or surrounding
of the disease in these age categories. The study was community and to select Haramaya University dairy and
conducted on both sexes (male and female) and local and beef farm. Fecal samples were collected directly from the
exotic breed’s calves. Body condition scoring was made rectum of the study animals using disposable gloves,
and recorded as poor, medium or good [14]. Due to the placed in universal bottle and transported in ice box to
absence of written records, the age of the animal was Haramaya University Veterinary Laboratory for
estimated based on owners’ response and  also by processing on the same day. Information about the age,
looking to the dentition pattern of the animals following sex, body conditions, fecal consistence, owner name and
[15]. Based on age this study animal grouped in to 3 date of collection were recorded. After the collection the
(those less than 4 months, 5-8 month and 9-12 month sample was diagnosed within 48 hours of collection and
calves.  Accordingly,  calves  from  extensive management the left was preserved by 10% formalin to prevent the
system and intensive management system were recorded. decomposition of oocysts and shrinkage of the oocysts
The fecal consistency (diarrheic and non-diarrheic) was for further processing.
recorded.

Study Design: A cross sectional study design was were diagnosed by acid-fast (Modified Ziehl-Neelson)
undertaken from November 2016 to April 2017 to staining after concentration of oocysts by sedimentation
determine the prevalence of cryptosporidiosis in bovine and making fecal smears from the concentrate.
calves by the examination of fecal samples. Simple random Microscopic investigations were used to check the
sampling was applied to select each calves. Totally presence of oocysts in the samples. Differential staining
samples selected from the peasant association or using a Modified Ziehl-Neelson technique was employed
surrounding community in Haramaya districts and from to differentiate Cryptosporidium oocysts from other cells
Haramaya University dairy and beef farm. and artifacts. The oocysts ware stained by acid-fasts and

Sample Size Determination: The sample size was background. A positive sample for Cryptosporidium was
determined using the formula given by Thrusfieldwith a placed in the microscope as a control. Three grams of
95% confidence level [16]. Expected prevalence taken was feces is weighted and mixed with 10ml of distilled water.
27.8% following[11]. Then it was poured through tea strainer into a beaker and

placed into the centrifuge and then the sediment was used

where; for fixation. The smears were stained with Ziehl-Neelson’s
n = required sample size Carbolfuchsin solution for 2 minutes and then rinsed with
Pexp = expected prevalence tap water. The smear rinsed for a few seconds with acid
d = required precision alcohol (3% hydrochloric acid in 70% ethanol). Again the

Accordingly the total sample size was 309. Therefore, with brilliant Green (0.5%) for 2 minutes and rinsed again
a total of 309 apparently healthy calves were selected, with tap water. The slides were air dried and examined
includes that 179 calves purposively selected from which microscopically at 100x objective using oil immersion
surrounding community area or peasant association area following [17, 18].
for investigating in extensive managed calves and 90
calves from Haramaya University dairy and beef farm for Data Analysis: Data was entered and managed in
investigating in intensive managed calves. Microsoft Excel program and analysis was done by

Sample Collection and Sampling Method: Sampling positive and negative results. Descriptive statics such as
Method: Simple random sampling was carried out to select percentage and frequency distribution were used to
the herds of extensive management system and farms of describe the data. Pearson’s chi-square test using SPSS

Laboratory Examination: Cryptosporidium infections

the stain appear pink to red color oocyst against a blue

then the solution is added into 12ml centrifuge tube and

to thin fecal smears on labeled slides. The smears were
dry by using air dried and passed quickly through a flame

smears rinsed with tap water. The smear counterstained

comparing proportions (prevalence) distribution of



Europ. J. Biol. Sci., 11 (4): 127-133, 2019

130

version 20.0 used to determinesignificance variation The prevalence of Cryptosporidiosis under different
among  each  risk   factors   at   95%   confidence  level. management system of calves was analyzed in current
The    result      were     considered     significance   when study, the calves under intensive management system
p-value <0.05. was higher, as compared to that of extensive management

RESULTS statistically significant (p=0.006 and =7.438) (Table: 1).

Out of 309 fecal samples of calves examined using their body condition was higher in poor body condition
Modified Ziehl- Neelson staining technique, the overall calve than others, which was 6.8%, 11.8% and 35.5% in
prevalence of cryptosporidiosis was 17.5%.The difference good, medium and poor body condition score
in prevalence of Cryptosporidiosis between the categories respectively, with statistically significant variation
of the calf’s age was statistically significant (p=0.003 and (p=0.000) (Table: 1).
=11.32) (Table: 1). calves less than 4 month of age has
higher prevalence 26.5%, as compared to those calves DISCUSSIONS
between 5 to 8 month of age (16.5%) and calves with 9-12
month of age 7.5%. The prevalence of Cryptosporidiosis In the present study,the overall prevalence of
with in sex of calves was 22.3% and 10.8% female and Cryptosporidiosis in calves was found 17.5%. This result
male respectively which has statistically significant was in line with some previous studies, 17.6% in central
difference (Table: 1). The prevalence of cryptosporidiosis Ethiopia [19]. 24.0% in Asella Town [20]. 16% reported
in  diarrheic  and  non-diarrheic  calves  was  also from Nigeria [21]. 19.2% in Zambia [22] and 17.9% in
analyzed, the highest prevalence was observed in France [23]. 
diarrheic 33.3% than non-diarrheic calves 10% with the The lower prevalence of cryptosporidiosis in calve
statistically significant difference. The prevalence of were  previously  reported,  13.6%  in Bishoftuand 11.9%
Cryptosporidiosis in calves based on  breed  was in USA respectively [18, 24]. On other hand higher
relatively higher in exotic than local breed, 26.3% and prevalence of cryptosporidiosis were  previously
15.5% respectively; however the variation was not reported, 27.8 in Haramaya, 35.5% in USA, 33.5% in
statistically significant. Vietnam,  27.9% in  UK  and  47.9%  in  Spain  respectively

system 26.7% and 13.7% respectively and it was

The prevalence of cryptosporidiosis in calves based on

Table 1: The prevalence of cryptosporidiosis with its related risk factors at the study area

Risk factors No. examined No. positive Prevalence (%) x2 P-value

Age
 4 month 102 27 26.5 11.32  0.003

5-8 month 127 21 16.5
9-12 month  80  6  7.5

Sex of calves 
Male 130 14 10.8 6.99 0.008
Female 179 40 22.3

Fecal consistency
Diarrheic 100 33 33.3 24.707 0.000
Non diarrheic 209 21 10.0

Breeds
Exotic 67 15 26.3 3.787 0.052
Local 252 39 15.5

Management system
Intensive 90 24 26.7 7.438 0.006
Extensive 219 30 13.7

Body condition
Good 117 8 6.84 33.179 0.000
Medium 93 11 11.8
Poor 99 35 35.4

Total 309 54 17.5
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[11, 25-28]. These differences in the prevalence among calves less than 4 months of age than the older calves.
countries and within country may be attributed to the Mostly Cryptosporidiosis affects calves having diarrheal
difference in climate, rainfall, temperature, geographical than non-diarrheal and exotic than local breed calves.
topography, management systems and livestock Mostly the disease affects calves having poor and
production system. medium body condition. In other case cryptosporidiosis

The higher prevalence of cryptosporidiosis was prevalence was higher in calves managed intensively than
observed in calves below 4 month of age (26.5%) when extensively managed calves.
compared to ages between 5 to 8 month (16.5%) and 9 to
12 month (7.5%). Similar observations were also observed Based on the result of the present study the
that calves under 3 month were at higher risk of infection following recommendations were forwarded:
as compared to the older ages (< 3month age 35.5%, 3-6 Hygienic measures in intensive farms should be
month age 25.7% and > 6 month age 16.7%) [11]. practiced.

Prevalence based on fecal consistency was higher in The government should work on collaboration with
diarrheic calves than non-diarrheic calves, which was the community and stake holders to control the
33.3% and 10% respectively. This result was in agreement burden of the disease.
with a report in Bishoftu that was 41.8% in diarrheic and Further studies should be carried out on
3.8% in non-diarrheic calves [18]. Similarly in Algeria it identification and molecular characterization of
was reported that 68.08% and 19.08% in diarrheal and Cryptosporidium species  in  calves  and  public
non-diarrheal calves [29]. health awareness as the disease has zoonotic

The observed prevalence within intensive and importance.
extensive management system was 26.7% and 13.7%
respectively. This finding was in agreement with a report Abbreviations:
in Tanzania, 56% in intensive, 28% in extensive and 16% x2 Chi square test
in semi-intensive management system [30]. This higher °C Degree centigrade
prevalence in intensive or overcrowded management Km Kilometer
system, may be due to that animals of all ages are housed ml milliliter
together bringing infected animals together with the mm millimeter
healthy ones including young animals whose immune N North
level is low, hygienic conditions inside and around the CSA Central Statistical Authority
farms, high contact between calves’ and easy of’ oocyst
contamination through bucket feeding and easy for REFERENCES
transmission via direct contact between calves.

The observed prevalence of cryptosporidiosis with 1. CSA, 2015. Agricultural Sample Survey 2014/15.
in poor, medium and good body condition score was Volume II: Report on livestock and livestock
35.5%, 11.8% and 6.8% respectively. This was agreed with characteristics (private peasant holdings), Statistical
previous finding in calves in Asella with poor, medium Bulletin 446, Addis Ababa, Ethiopia.
and good body condition was 30.4%, 20.2% and 8.0% 2. Sintayehu,  Y., B.  Fekadu  and  T.  Azage,  2008.
respectively [20]. Also according to a report in Tanzania, Dairy production,  processing  and  marketing
a poor body condition and diarrhea are the most system of Shashemene-Dilla area, south, Ethiopia.
prominent signs of cryptosporidiosis [30]. This high Improving productivity and market success of
prevalence in poor body condition may be due to less Ethiopian farmer’s project. International Livestock
immunity and some concurrent infection of Research Institute Addis Ababa, Ethiopia.
enteropathogen can cause them immune-compromised 3. Ayinmode, F.B. and B.O. Fagbemi, 2011. Cross-
and increase their susceptibilities to cryptosporidiosis. reactivity of some Cryptosporidium species with

CONCLUSION ELISA kit. Nigerian Veterinary Journal, 32(1): 1-4.

The study revealed high prevalence of calf’s Prevalence of Cryptosporidium parvum infection in
cryptosporidiosis in Haramaya district. This study Lahore (Pakistan) and its association with diarrhea in
showed that higher prevalence of cryptosporidiosis in dairy calves. Int. J. Agric. Biol., 11: 221-224.

Cryptosporidium parvumcoproantigenincommercial

4. Nasir, A., M. Avais, M.S. Khan and N. Ahmad, 2009.



Europ. J. Biol. Sci., 11 (4): 127-133, 2019

132

5. Ryan, U., R. Fayer and L. Xiao, 2014. 15. Johnson, R.F., 1998. The Stockman's Handbook by
Cryptosporidium species in humans and animals: Ensminger, 2: 539.
current understanding and research needs. 16. Thrusfield, M., 2005. Veterinary epidemiology 2nd
Parasitology, 141: 1667-85. edition.UK, Black well science, pp: 182-189.

6. Robertson,   L.J.,     T.    Forberg,    L.   Hermansen, 17. Kaufmann, J., 1996. Parasitic Infections of Domestic
I.S. Hamnes and B. Gjerde, 2007. Giardia duodenalis Animals: A Diagnostic Manual. Basel, Boston,
cysts isolated from wild moose and reindeer in Berlin, Birkhauser, pp: 23-25.
Norway:   genetic   characterization    by   PCR-rflp 18. Dinka, A. and A. Berhanu, 2015. Cryptosporiosis in
and sequence analysis at two genes. J. Wildl  Dis., Calves, Lambs and Goats Kids in Bishoftu, Oromiya
43: 576-585. Regional State, Ethiopia. African J. Basic and appl.

7. El-Khodery, S.A. and S.A. Osman, 2008. Sci., 7(5): 233-239.
Cryptosporidiosis in buffalo calves (Bubalusbubalis): 19. Rahmeto, A., W. Abebe and K. Bersissa, 2008. An
prevalence and potential risk factors. Tropical epidemiological study of Cryptosporidium infection
Animals Health and Production, 40(6): 419-426. in dairy calves on selected dairy farms of central

8. Atwill, E., E. Johnson and D. Klingborg, 1999. Frost, Ethiopia. Revue. Med. Vet., 159(2): 107-111.
Age, geographic and temporal distribution of fecal 20. Fikre,  B.,   L. Diriba,   E.   Eyob,   A.   Birhanu  and
shedding of Cryptosporidium parvumoocysts in A. Ayisha, 2017. Prevalence and Risk Factors of
cow-calf herds, Am. J. Vet. Res., 60: 420-425. Cryptosporidiosis in Dairy Calves in Asella Town,

9. Radostits,  O.M.,  C.C.  Gay,  K.W.  Hinchclif  and South Eastern, Ethiopia,  Acta Parasitologica
P.D. Constable, 2007. Veterinary medicine: a textbook Globalis, 8(1): 50-57.
of the disease of cattle, horse, sheep, pig and goats 21. Meikai, B.V., J.U. Umoh, J.K.P. Kwaga, I.A. Lawal,
10th edition  Spain.  London:  Saunders,  Elsevierp, V.A. Maikai and V. Camae, 2011. Molecular
pp: 1-39. characterization of Cryptosporidium spp. in native

10. Aida, M.I.R., N.G. Josephine and R. Una, 2011. breeds of cattle in Kaduna State, Nigeria. Vet.
Prevalence and management factors contributing to Parasitol., 178: 241-245.
Cryptosporidium species infection in pre-weaned and 22. Geurden, T.,  F.Y.  Goma,  J.  Siwila,  I.G.K.  Phiri,
post-weaned calves in Johor, Malaysia. Experimental A.M.  Mwanza,   S.    Gabriel,    E.    Claerebout   and
Parasitology, 127: 534-538. J.  Vercruysse,  2006.  Prevalence    and  genotyping

11. Alemayehu, R.,   G.   Oda,   A.   Fufa,  A.  Rahmeto, of Cryptosporidium in three cattle husbandry
B.  Desta,  M.  Bekele,  D.  Etana,   A.   Kassahun and systems   in    Zambia.     Veterinary   Parasitology,
S. Eystein, 2013. Cryptosporidium in Calves, Lambs 138: 217-222.
and Kids at Haramaya, eastern Ethiopia. Ethiopia. 23. Lefay, D., M. Naciri, P. Poirier and R. Chermette, 2000.
Vet. J., 17(1): 81-94. Prevalence of Cryptosporidium infection in calves in

12. Shimelis, A., B. Desta and A. Belay, 2014. Prevalence France. Veterinary Parasitology, 89: 1-9.
of abomasal nematodes in sheep and goats 24. Fayer, R., U. Morgan and S.J. Upton, 2000.
slaughtered at Haramaya municipal abattoir, eastern Epidemiology of Cryptosporidium: transmission,
Hararghe, Ethiopia. Journal of Biology, Agriculture detection   and    identification.    Int.   J.   Parasitol.,
and Healthcare, ISSN 2224-3208, Vol. 4: No.26. 30: 1305-1322.

13. Kifle, D., T. Azale, Y.A. Gelaw and Y.A. Melsew, 25. Sant ´n, M., J.M. Trout, L. Xiao, L. Zhou, E. Greiner
2017. Maternal health care service seeking behaviors and R. Fayer, 2004. Prevalence and age-related
and associated factors among women in rural variation of Cryptosporidium species and genotypes
Haramaya District, Eastern Ethiopia: a triangulated in dairy calves. Vet. Parasitol., 122: 103-117.
community-based cross-sectional study. Reprod. 26. Nguyen, S.T., D.T. Nguyen, D. Quyet, Le, L.N. Le
Health 14: 1-11. https://doi.org/10.1186/s12978-016- Hua, T.V. Nguyen, H. Honma and Y. Nakai, 2007.
0270-5 Prevalence and first genetic identification of

14. Morgan,  E.R.,  P.R.  Torgerson,  B.S.  Shaikenov, Cryptosporidium spp. in cattle in central Viet. Nam.
A.E. Usenbayev, G.F. Moore, A.B.M. Medley and Veterinary Parasitology, 150: 357-361.
E.J. Milner-Gulland, 2006. Agricultural restructuring 27. Brook, E., C.A. Hart, R. French and R. Cluistley, 2008.
and gastrointestinal parasitism in domestic ruminants Prevalence and risk factors for Cryptosporidiuin
on the range lands of Kazakhstan. Veterinary species infection in young calves. Veterinary
Parasitology, 139: 180-191. Parasitology, 152: 46-52.



Europ. J. Biol. Sci., 11 (4): 127-133, 2019

133

28. Castro-Hermida,   J.A., Y.A.  González-Losada  and 30. Swai,   E.S.,   N.P.     French,      E.D.   Karimuribo,
E. Ares-Mazás, 2002a. Prevalence and risk factors M.J.  Fitzpatrick,  Bryant,  D.M.   Kambarage   and
involved in the spread of neonatal bovine N.H. Ogden, 2007. Prevalence and determinants of
cryptosporidiosis in Galicia (NW Spain). Veterinary Crvptosporidium Species infection in smallholder
Parasitology, 106: 1-10. dairy cattle in Iringa and Tanga Regions of

29. Ouchene,  N.N.,   A.   Ouchene-Khelifi,   F.  Zeroua, Tanzania.Onderst. J. Veterinary Research, 74: 23-29.
A. Benakla and K. Adjou, 2014. Study of Giardia spp.,
Cryptosporidium spp.AndEimeria spp. infections in
dairy cattle in Algeria. Journal of parasitology and
Vector Biology, 6(4): 61-65.


