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The study was designed to investigate the seroprevalence of
haemoparasites (Babesia, Anaplasma and Theileria) among
ruminants from Kashmir valley for a period of two years. A total of
585 blood samples were collected from selected small holders and
private livestock farms using multistage cluster random sampling
technique. EDTA containing, methanol fixed and Giemsa (1:10)
stained thin peripheral blood smears were microscopically examined.
Microscopic examinations showed the overall 74(29.83%), 9(4.29%)
and 3(2.27%) seroprevalence of haemoparasitic infection in cattle,
sheep and goats respectively. Prevalence of Babesia, Anaplasma and
Theileria in cattle were 33(13.30%), 18(7.25%) and 23(9.27%) and in
sheep 5(2.43%), 1(0.487%) and 3(1.46%) respectively. In goats the
prevalence of Babesia and Theileria was 1(0.75%) and 2(1.51%). Age-
wise epidemiological observations revealed highest prevalence rate
in 1-5 years age group in cattle Overall gender-wise prevalence was
not much prominent but female hosts were found to be more
infected than males. The highest 56.71% prevalence of
haemoparasitic diseases was found in exotic cattle with zero
prevalence in local sheep.
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1. Introduction

Haemoprotozoan diseases are of considerable economic importance to the agro-animal industry of Jammu
and Kashmir (Shaw, 1989). However, it is known that most of blood protozoan parasites cause anaemia by
inducing erythrophagocytosis. Most of the haemoprotozoan parasites are tick borne and is of great economic
importance in Asia and has been always been a formidable barrier to the survival of exotic and cross bred animals
in India. Among the various economically important vector-borne haemoprotozoan infections such as babesiosis,
trypanosomosis and theileriosis are recognized as a cause of severe clinical illness in livestock. Studies on blood
protozoa such as Babesia, Theileria, Trypanosoma and blood rickettsia such as Anaplasma has been studied in
animals of Jammu and Kashmir (Shaw, 1989; Tufani, 2009).

2. Materials and methods

In the present endeavor 585 blood samples (248 of cattle, 205 of sheep and 132 of goats) were collected and
studied for protozoan infections by microscopic examinations. The entire positive and some uninfected blood
samples were subjected to haematological and biochemical examinations. The present study was carried out in all
the districts of Kashmir for a period of 2 years from 2010 to 2012.

The study area has four seasons i.e. autumn, winter, spring and summer. Most of the animals were having
stall feeding system and poor management practices with usage of unhygienic needles for injecting treatment of
generalized diseases. Multistage cluster random sampling technique was employed for blood sample collection.
The data collected was assorted in the categories based on gender (male and female), breed (local, exotic and
cross) and age (<1 year, 1-2 years and >2 years) in case of sheep and goats while as in cattle (< 1 year, 1-5 years
and > 5years) groups were selected

Blood samples (5ml) were aseptically collected in a sterile syringe from the juglar vein and was transferred
into test tubes containing EDTA (Imrovacuter® Improve Laboratory Supply, East-Flanders, Belgium). However, the
blood collected from the ear capillaries were used to make blood smears. Thin blood smears were prepared as
described by Afridi et al. (2005).The smears were fixed with absolute methanol and stained with dilute Giemsa
stain (1:10 ratio) for 25 to 30 min. Twenty microscopic fields were observed in search of blood parasites. The blood
parasites were identified as described by various OIE publications (OIE, 2004, 2008a, b). The present study was
carried out to present the epidemiological aspect of these diseases in the study area. The results were statistically
analyzed by chi square test in MINITAB software. The probability of significance was predetermined at p < 0.05.

3. Results and discussion

A total of 585 blood samples (248 from cattle, 205 from sheep and 132 from goats) were examined for the
presence of haemoparasitic infection. Micorscopic examination showed that 74(29.83%), 9(4.29%) and 3(2.27%)
was the prevalence of haemoparasitic infection in cattle, sheep and goats respectively. In cattle 74(29.83%) were
infected with haematozoa comprising Babesia 33(13.30%), Anaplasma 18(7.25%) and Theileria 23(9.27%).
Prevalence of Babesiosis in sheep was 5(2.43%), while as in goats it was 1(0.75%). The prevalence of Theileriosis in
sheep was 3(1.46%), while in goats it was 2(1.51%). However, Anaplasmosis was found absent in goats 0(0%),
while in sheep it was 1(0.487%). Mixed infection was observed in cattle and sheep only. Comparatively goats
harbored low infection level as compared to cattle and sheep.

According to age-wise prevalence Babesia infection 21(20.38%) was found in the age group 1-5 years in cattle
whereas zero infection were observed in < 1 year age group (Table 1). The Anaplasma infection was highest
14(13.59%) which was found in cattle of age group 1-5 years whereas Anaplasma infection was absent in sheep
and goats. Theileria infection was highest 11(10.67%) in cattle and all together absent in goats in all age groups.

The differences between prevalence rates of heamoparasitic infection were not much prominent but in
female cattle 32.70%, sheep 4.76% and goats 2.38% were found to be more infected than in male cattle 24.71%,
sheep 4.22% and goats 2.22% (Table 2).
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Table 1
Age wise prevalence of Babesia, Anaplasma and Theileria in ruminants.
Host Age Examined Babesia (%) Anaplasma (%) Theileria (%) Overall
Prevalence (%)
<1year 87 0(0) 3(3.44) 4(4.59) 7(8.04)
Cattle 1-5 year 103 21(20.38) 14(13.59) 11(10.67) 46(44.66)
>5years 58 12(20.68) 6(10.34) 3(5.17) 21(36.20)
Total 248 33(13.30) 23(9.27) 18(7.25) 74(29.83)
< 1year 50 1(2) 0(0) 1(2) 2(4)
Sheep 1-2 year 83 3(3.61) 0(0) 1(1.20) 4(4.81)
>2years 27 2(7.40) 0(0) 1(3.70) 3(4.16)
Total 160 6(3.75) 0(0) 3(1.83) 9(5.62)
<1 vyear 38 1(2.63) 0(0) 0(0) 1(2.63)
Goat 1-2 year 51 1(1.96) 0(0) 0(0) 1(1.96)
>2years 43 1(2.08) 0(0) 0(0) 1(2.32)
Total 132 3(2.27) 0(0) 0(0) 3(2.27)
Table 2
Gender wise prevalence of Babesia, Anaplasma and Theileria in ruminants.
Host Gender Examined Babesia Anaplasma Theileria Overall
(%) (%) (%) Prevalence (%)
Male 89 7(7.86) 8(8.98) 7(7.86) 22(24.71)
Cattle Female 159 26(16.35) 10 (6.28) 16(10.02) 52(32.70)
Total 248 33 (13.30) 18 (7.25) 23(9.27) 74(29.83)
Male 142 3(2.11) 1(0.70) 2(1.40) 6(4.22)
Sheep Female 63 2(3.17) 0(0) 1(1.58) 3(4.76)
Total 205 5(2.43) 1(0.48) 3(1.46) 9(5.62)
Male 90 1(1.11) 0(0) 1(1.11) 2(2.22)
Goat Female 42 0(0) 0(0) 1(2.38) 1(2.38)
Total 132 1(0.75) 0(0) 2(1.515) 3(2.27)

Breed-wise observations showed that in all the three (cattle, sheep and goats); exotic breed were more

infected followed by cross breed and local breed ruminants (Table 3). The highest 56.71% prevalence of
haemoparasitic infection was found in exotic cattle. Babesia infection was highest 20.89% in exotic cattle;
however, altogether absent in cross breed and local goats respectively. Anaplasma was highest 14.92% in exotic
cattle were as absent in goats, local and cross breed sheep respectively. Theileria infectivity was highest in cattle
20.89% and absent in goats and local sheep.

The present study of breed-wise prevalence indicated that in all the three cattle, sheep and goats exotic

breed were more infected followed by cross breed and local breed ruminants (Table 4).The highest 56.71%
prevalence of haemoparasitic diseases was found in exotic cattle. Babesia infection was highest 20.89% in exotic
cattle were as altogether absent in cross breed and local goats respectively. Anaplasma was highest 14.92% in
exotic cattle were as absent in goats, local and cross breed sheep respectively. Theileria infectivity was highest in
cattle 20.89% and absent in goats and local sheep.
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Table 3
Breed wise prevalence of Babesia, Anaplasma and Theileria in ruminants.
Host Breed Examined Babesia (%) Anaplasma (%) Theileria (%) Overall
Prevalence (%)
Local 79 7(8.86) 3(3.79) 3(3.79) 13(16.45)
Cattle Exotic 67 14(20.89) 10(14.92) 14(20.89) 38(56.71)
Cross Breed 102 12(11.76) 5(4.90) 6(5.88) 23(22.54)
Total 248 33(13.30) 18(7.25) 23(9.27) 74(29.83)
Local 70 1(1.42) 0(0) 0(0) 1(1.42)
Sheep Exotic 67 3(4.47) 1(1.49) 2(2.98) 6(8.95)
Cross Breed 68 1(1.47) 0(0) 1(1.47) 2(2.94)
Total 205 5(2.43) 1(0.48) 3(1.46) 9(4.39)
Local 39 0(0) 0(0) 0(0) 0(0)
Goat Exotic 48 1(2.08) 0(0) 1(2.08) 2(4.16)
Cross Breed 45 0(0) 0(0) 1(2.22) 1(2.22)
Total 132 1(0.57) 0(0) 2(1.515) 3(2.27)
Table 4
Breed wise prevalence of Babesia, Anaplasma and Theileria in ruminants.
Host Breed Examined Babesia (%) Anaplasma (%) Theileria (%) Overall
Prevalence (%)
Local 79 7(8.86) 3(3.79) 3(3.79) 13(16.45)
Cattle Exotic 67 14(20.89) 10(14.92) 14(20.89) 38(56.71)
Cross Breed 102 12(11.76) 5(4.90) 6(5.88) 23(22.54)
Total 248 33(13.30) 18(7.25) 23(9.27) 74(29.83)
Local 70 1(1.42) 0(0) 0(0) 1(1.42)
Sheep Exotic 67 3(4.47) 1(1.49) 2(2.98) 6(8.95)
Cross Breed 68 1(1.47) 0(0) 1(1.47) 2(2.94)
Total 205 5(2.43) 1(0.48) 3(1.46) 9(4.39)
Local 39 0(0) 0(0) 0(0) 0(0)
Goat Exotic 48 1(2.08) 0(0) 1(2.08) 2(4.16)
Cross Breed 45 0(0) 0(0) 1(2.22) 1(2.22)
Total 132 1(0.57) 0(0) 2(1.515) 3(2.27)

The overall seasonal prevalence of haemoparasitic infections revealed a definite seasonal trend in all the
three species of ruminants, with highest infection in summer and lowest in winter. There was a gradual increase in
the prevalence rate from spring to summer and falls down with onset of autumn and least observed prevalence

during winter season (Fig 1).
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Fig. 1. Seasonal prevalence of Babesia, Anaplasma and Theileria in ruminants.
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It was hard to find any previous reference regarding sero-prevalence of haemoparasitic infection in Kashmir
valley. There were variations in the distribution of haemoparasitic infection in different geographical regions but
seroprevalence was statistically significant among all study areas. Climate condition favours the growth and
multiplication of vector ticks only in summer months. However, lack of quarantine measures, veterinarian
availability and pastural migrations of flocks and herds from other hot, humid areas in the valley resulted in
increase of infectivity of haemoparasites.

Babesiosis in cattle was found 13.30% which is in agreement with the previous work done in the other parts
of the world having similar or close environmental conditions as of the Kashmir valley (Jithendra 1997; Sharma et
al. 2000; Saud et al. 2004; Zahid et al. 2005; Ahmad and Hashmi 2007; Anand et al. 2009 and Singh et al. 2012).
However Shaw (1989) has reported babesiosis (1.8%) in cattle of Kashmir valley. Lower prevalence in Shaw studies
may be due to reason that the samples were collected from the Intensive cattle development centers. Prevalence
of the Anaplasma infection was found (9.27%) in cattle which is in line with the work of (Sing and Gill, 1977; Yadav
et al., 1985; Shaw, 1997; Ogden et al., 2002; Rajput et al., 2005; Ruybal et al., 2009; Haque et al., 2011; Singh et al.,
2012). Theileriosis (7.25%) is the least prevalent among the cattle of Kashmir valley. Shaw (1989) has reported low
prevalence of Theileriosis in cattle of Kashmir valley. The high incidence in the present work may be primarily due
to imported high yielding varieties of cattle from other states of India into the valley, which there might have been
previously infected with Theileriosis (Jithendra, 1997; Sharma et al., 1999; Khan et al., 2004; Afridi et al., 2005;
Zahid et al., 2005). The prevalence Theileria was more in sheep compared with goats (p < 0.05) that might be due
to the nature of the skin and seems to be more resistant for the tick compared to sheep (Rehman et al., 2010;
(Durrani et al., 2012).

Babesia infections in cattle,(<2 year) were found uninfected (0%).Also low prevalence of these parasites in
lambs below six month of age could be attributed to transfer of maternal immunity to lambs. This effect could not
be observed in goats. Although the young calves below two years of age are resistant to Babesia infection but such
animals may act as carriers for considerable periods of time. Above mentioned results are also in argument with
results of (Shaw, 1987; Kocan et al., 2010; Atif et al., 2010; Singh et al., 2012), but contradictory to the findings of
Naz et al. 2012 who observed that there is no effect of age of these diseases in goats.

In the present study female hosts appeared more prone to tick-borne diseases (TBDs) than males. Similar
results were shown on gender-wise prevalence by Atif et al. (2012), although these differences were not
statistically significant. The immunosupression in advanced pregnancy and or lactation in high producing study
animals were the possible reasons for higher prevalence of infection in ruminants (Kocan et al., 2010), these
findings are also in agreement with the results of (Shaw, 1989; Rajput et al., 2005; Durrani, 2008; Rehman et al.,
2010).

The incidence of haemoparasitic diseases were found high in exotic followed crossbred and local study
animals. From the observations of present study and findings of other authors in various parts of the world; it is
implicated that different cattle, sheep and goat breeds (genotypes) show varied susceptibility/resistance to
haemoparasitic infections. Local animals may have the different genetic makeup which makes them resistant to
these parasites and also different climatic conditions of this region also may not favour the disease in local animals.
Crossbred cattle were more susceptible to tick-borne diseases (TBDs) as compared to the indigenous cattle. Similar
findings are observed in the studies of (Yadav et al., 1985; Radostits et al., 2000; Urquhart et al., 2003; Chaudhry et
al., 2010). There have been reports of genetic differences among breeds and within-breed variation in resistance
to infection by haemoparasites.

The high prevalence rate during summer may be due to hot and humid season prevalent during summer
months as the tick infestation is influenced by temperature, rainfall and relative humidity which in turn directly
determine the prevalence (Gosh et al., 2007; Naz et al., 2012). Hot and humid season favors the propagation and
multiplication of ticks (Soulsby, 1982). The prevalence also varies from region to region, host, management and
environmental factors (agro-ecological and geo-climatic conditions) influence the prevalence of ticks and tick-
borne diseases (Kivaria, 2006).

Acknowledgement

Authors are highly thankful to the authorities of Department of Zoology, University of Kashmir for the
facilities, they provide.

126




S.A. Rather et al. / Agricultural Advances (2015) 4(11) 122-128

References

Afridi, Z.K., Ahmad, I., Khattak, G.Z., Habibullah, Q., Jamil, M., 2005. Incidence of anaplasmosis, babesiosis and
theileriosis in dairy cattle in Peshawar. Sarhad J. Agric., 21, 311-316.

Ahmad, N., Hashmi, H.A., 2007. A comparative study on the incidence of ticks and ticks borne diseases on local and
crossbred cattle in Malakand Agency. J. Anim. PI. Sci., 17(3-4), 56-58.

Ananda, K.J., D’Souza, P.E., Puttalakshmamma, G.C., 2009. Prevalence of Haemoprotozoan diseases in crossbred
cattle in Bangalore north. Veterinary World., 2(1), 15-16.

Atif, F.A., Khan, M.S., Igbal, H.J., Arshad, G.M., Ashraf, E., Ullah, S., 2012. Prevalence of Anaplasma marginale,
Babesia bigemina and Theileria annulata infections among cattle in Sargodha District, Pakistan. Afr. J. Agr.
Res., 7(22), 3302-3307.

Chaudhry, Z.I., Suleman, M., Younus, M., Aslim, A., 2010. Molecular detection of Babesia bigemina and Babesia
bovis in crossbred carrier cattle through PCR. Pakistan J. Zool., 42, 201-204.

Durrani, A.Z.,, Ahmad, M., Ashraf, M., Khan, M.S., Khan, J.A.,, Kamal, N., Mumtaz, N., 2008. Prevalence of
Theileriosis in Buffalloes and detection through blood smear examination and polymerase chain reaction test
in District Lahore. J. Anim. PI. Sci., 18(2-3), 59-62.

Durrani, S.Z.K., Khattak, R.M., Andleeb, M., Ali, M., Hameed, H., Taqgddas, A., Faryal, M., Kiran, S., Anwar, H., Riaz,
M., Sajid, M., Sheikh, R.S., Ali, M., Igbal. F., 2012. A comparison of the presence of Theileria ovis by PCR
amplification of their SSU rRNA gene in small ruminants from two provinces of Pakistan. Asian Pac. J. Trop.
Dis., 2, 43-47.

Ghosh, S., Bansal, G.C., Gupta, S.C., Ray, D., Khan, M.Q., Irshad, H., Shahiduzzaman, M., Seitzer, U., Ahmed, J.S.,
2007. Status of tick distribution in Bangladesh, India and Pakistan. Parasitol Res., 101(2), 207-216.

Haque, M., Jyoti, Singh, N.K., Rath, S.S., Ghosh, S., 2011. Epidemiology and seasonal dynamics of ixodid ticks of
dairy animals of Punjab State, India. Indian J. Anim. Sci., 81, 661-664.

Jithendran, K.P., 1997. Blood protista of cattle and buffaloes in Kangra Valley, Himachal Pradesh. Indian. J. Anim.
Sci., 67, 207-208.

Khan, M.Q., Zahoor, A., Jahangir, M., Mirza, M.A., 2004. Prevalence of blood parasites in cattle and buffaloes.
Pakistan Vet. J., 24(4), 193-195.

Kivaria, F.M., 2006. Estimated direct economic costs associated with tick-borne diseases on cattle in Tanzania.
Trop. Anim. Health Prod., 38, 291-299.

Kocan, K.M., de la Fuente, J., Bouin, E.F., Coetzee, J.F., Ewing, S.A., 2010. The natural history of Anaplasma
marginale. Vet. Parasitol., 167, 95-107.

Naz, S., Magbool, A., Ahmed, S., Ashraf, K., Ahmed, N., Saeed, K., Latif, M., Igbal, J., Ali, Z., Shafi, K., Nagra, .A.,
2012. Prevalence of Theileriosis in small ruminants in Lahore-Pakistan. J. Vet. Anim. Sci., 2, 16-20.

Ogden, N.H., Casey, A.N.J., French, N.P., Adams, J.D.W., Woldehiwet, Z., 2002. Field evidence for density-
dependent facilitation amongst Ixodes ricinus ticks feeding on sheep. Parasitology, 124, 117-125.

OIE, 2004. Manual of diagnostic tests and vaccines for terrestrial animals. Bovine anaplasmosis. Paris, France.
Chapter 2.3.7, 494-500.

OIE, 2012. Terrestrial Manual, Bovine anaplasmosis. Paris, France. Chapter 2.4.1. 1-5.

Radostitis, 0.M., Gay, C.C., Blood, D.C., Hinchcliff, 2000. Veterinary medicine, A text of the diseases of cattle,
sheep, pigs, goats and horse. 9th ed. Philadelphia: W.B. Saunders Company. 1289-1296.

Rajput, Z.1., Song-hua, H.U., Arijo, A.G., Habib, M., Khalid, M., 2005. Comparative study of Anaplasma parasites in
tick carrying buffaloes and cattle. J. Zhejiang Univ. Sci. B., 6(11), 1057-1062.

Rehman, Z.U., Khan, M.S., Avais, M., Aleem, M., Shabbir, M.Z., Khan, J.A., 2010. Prevalence of Theileriosis in sheep
in okara district, Pakistan. Pakistan J. Zool., 42, 639-643.

Ruybal, P., Moretta, R., Perez, A., Petrigh, R., Zimmer, P., Alcaraz, E., Echaide, I., de Echaide, T.S., Kocan, K.M., de la
Fuente, J., Farber, M., 2009. Genetic diversity of Anaplasma marginale in Argentina. Vet. Parasitol., 162, 176—
180.

Saud, N., Sheikh, I.U., Pourouchottamane, R., Bhattacharya, M., 2004. Babesiosis in yak-A case report. Indian J. Vet.
Med., 24, 118.

Sharma, A.K., Katoch, R.C., Nagal, K.B., Kishtwaria, R.S., Sharma, S.K., 2000. Bovine babesiosis in Palam Valley of
Himachal Pradesh. Indian Vet. J., 77, 731-732.

127




S.A. Rather et al. / Agricultural Advances (2015) 4(11) 122-128

Sharma, A.K., Mandial, R.K., Gupta, V.K., Varshney, A.C., 1999. Prevalence of bovine theileriosis in Palam valley of
Himachal Pradesh. Indian Vet. J., 76, 267-268.

Shaw, A.A., 1989. Investigation on some infections in the exotic, pure and cross bred cattle of Kashmir valley.
Indian journal of Comparative Microbiology, Immunology and infectious Diseases, 10, 33-38.

Singh, A., Gill, B.S., 1977. A note of the prevalence of subclinical anaplasmosis in three herds of cattle and buffaloes
in Punjab state. Indian J. Anim. Sci., 47, 224-226.

Singh, N.K., Singh, H., Jyoti, Haque, M., Rath, S.S., 2012. Prevalence of parasitic infections in cattle of Ludhiana
district, Punjab. J. Parasit. Dis., 36(2), 256-259.

Soulsby, E.J.L.,, 1982. Helminths, Arthropods and Protozoa of Domesticated Animals.7th Ed, Bailliere Tindall,
London, UK.

Tufani, N.A., Hafiz, A., Malik, H.U., Peer, F.U., Makhdoomi, D.M., 2009. Clinico-therapeutic management of acute
babesiosis in bovine. Intas Polivet., 10(1), 49-50.

Urquhart, G.M., Armour, J., Duncan, J.L., Dunn, A.M., Jennings, F.W., 1996. Veterinary Parasitology, 2nd edition,
The University of Glasgow Scotland Blackwell Science Ltd. 212 -230.

Yadav, C.L., Gupta, R.P., Ruprah, N.S., 1985. Studies on protozoan infections in cattle and buffaloes. Indian Vet.
Med. J., 9, 205-209.

Zahid, I.A., Latif, M., Baloch, K.B., 2005. Incidence and treatment of theileriasis and babesiasis. Pakistan Vet. J.,
25(3), 13 7-139.

How to cite this article: Rather, S.A., Tak, H., Kakru,
D.K., 2015. Seroprevalence of Haemoprotozoan
diseases in ruminants of Kashmir valley. Agricultural
Advances, 4(11), 122-128.

Submit your next manuscript to Sjournals Central
and take full advantage of:

e Convenient online submission

* Thorough peer review

* No space constraints or color figure charges

e Immediate publication on acceptance

e Inclusion in CABI, DOAJ, and Google Scholar

e Research which is freely available for

redistribution

Submit your manuscript at Si surnals
www.sjournals.com Scisntifhc Jourual

128




