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Abstract: A comparative study on the prevalence of Anaplasma parasite was conducted on ticks carrying buffaloes and cattle.
Five hundred blood samples of both animals (250 of each) were collected during February, March and April. Thin blood smears on
glass slides were made, fixed in 100% methyl alcohol and examined. Microscopic examination revealed that 205 (41%) animals
had Anaplasma parasites, out of which 89, 44 and 72 animals had Anaplasma marginale, Anaplasma centrale and mixed infection
respectively. Infected buffaloes and cattle were 75 and 130 respectively. The infection in female was 53 and 92 in buffaloes and
cattle respectively. Twenty-two and 92 blood samples of male were found positive in buffaloes and cattle respectively. Com-
parative study revealed that the cattle were 26.82% more susceptible than buffaloes. The parasite prevailing percentage in female
of both animals was slightly higher than that of the male. This investigation was aimed at studying the comparative prevalence of

Anaplasma parasite in tick carrying buffaloes and cattle.
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INTRODUCTION

The world population of buffaloes (Bubalus
bubalis) has been estimated at over 172 million head,
more than 97% (167.6 million) of which are in Asia
and the Pacific region, mainly in India (97.7 million)
and Pakistan (25.5 million) (FAO, 2004). About 98%
of buffaloes in the region are raised by small farmers
owning less than two hectares of land and less than
five buffaloes (Mudgal, 1992). In general, the water
buffalo is regarded as more productive, healthier and
more useful than the cow, especially for the poorest
“backyard” farmers in Asia (Bhat, 1999). According
to the 1997 FAO report, the buffalo are recognized as
“Black Gold of Asia” (Khushk and Memon, 2004). In
comparison to research on cattle, research on water

Document code: A

CLC number: Q958.9

buffaloes has
2001-2002).
Buffaloes are the principal source of milk and
meat production in Pakistan while cattle comprise a
second source. More than 71% of milk in Pakistan is
obtained from dairy buffaloes availability per capita
being 155.6 L/year (Economic Survey of Pakistan,
2004-2005). Despite good genetic potential most
dairy animals in Pakistan have considerably low
quantity of milk due to lack of disease control. Buf-
faloes are susceptible to most of the diseases and
parasites that afflict cattle, but the effect is often less
serious than on cattle in the same ecosystem. In
Pakistan, parasitic diseases, including tick born dis-
eases, are considered a major obstacle in the health
and product performance of cattle and buffaloes.

been much neglected (Johan,
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Ticks comprise a burning veterinary problem because
they transmit diseases, induce paralysis or toxicosis
and cause physical damage to livestock.

Anaplasma 1is one of the most important para-
sites transmitted by at least 20 ticks species, including
Argas persicus, Ornithodoros lahorensis, Boophilus
annulatus, B. decoloratus, B. microplus, Dermacen-
tor albipictus, D. andersoni, D. occidentalis, D.
variabilis, Hyalomma excavatum, Ixodes ricinus,
Rhipicephalus bursa, R. sanguineus and R. simus
(Marchette and Stiller, 1982) but mostly Boophilus
microplus causing Anaplasmosis (TFRC, 1996).
Various other biting arthropods have been implicated
as mechanical vectors. Experimental transmission has
been demonstrated with a number of species of Ta-
banus (horseflies), and with mosquitoes of the genus
Psorophora (Ristic, 1968). Anaplasma species were
originally regarded as protozoan parasites, but later
research showed they had no significant attributes to
justify this description. Since 1957, they have been
classified in the family Anaplasmataceae of the order
Rickettsiales. Reorganisation of the family, which in
the past has included the genera Anaplasma, Aegyp-
tianella, Haemobartonella and Eperythrozoon (Ristic
and Kreier, 1984), has been proposed based on a
combination of 16S ribosomal RNA, groESL, and
surface protein gene sequence analysis (Walker and
Dumler, 1996; Dumler et al., 2001). In the reorgan-
ized family, Anaplasmataceae would now include all
alpha subdivision Proteobacteria presently in the
genera Ehrlichia, Anaplasma, Cowdria, Wolbachia,
and Neorickettsia, with provisional retention of Ae-
gyptianella.

There are many Anaplasma species parasites but
Anaplasma marginale (A. marginale) and Anaplasma
centrale (A. centrale) are the most important species
(TFRC, 1996). Anaplasma parasite is responsible for
a severe hemolytic disease, anaplasmosis. Bovine
anaplasmosis is usually caused by Anaplasma mar-
ginale (Bram, 1975; Kocan et al., 2000; Dumler et al.,
2001). A4. centrale can induce a moderate degree of
anaemia, with clinical outbreaks in the field being
extremely rare (Kreier and Ristic, 1963). Clinical
disease is most notable in cattle, but other ruminants
including water buffalo, bison, African antelope, and
mule deer can become persistently infected with A.
marginale (Kuttler, 1984) which under microscope
look like black, irregular shape dots (Stewart et al.,
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1981). The only known site of development of A.
marginale is in bovine erythrocytes (Richey, 1981).
After invasion into red blood cells (RBC), they divide
into up to eight initial bodies and enlarge within its
thin outer membrane forming a large dot. When in-
fected red blood cells rupture, the parasite’s mem-
brane also ruptures, releasing the initial bodies into
the blood stream to invade other RBCs. As the infec-
tion progresses, more and more RBCs contain para-
sites and are destroyed (Stewart et al., 1981). The
disease is characterized by fever, severe anemia,
jaundice, brownish urine, loss of appetite, dullness or
depression, rapid deterioration of physical condition,
muscular tremors, constipation, yellowing of mucous
membrane and labored breathing (Bram, 1983).

Different vaccines are available in many coun-
tries for control. No effective vaccine against this
parasite is available in Pakistan. In some countries,
Anaplasma centrale is used in vaccine production.
Theiler (1912) described the use of A. centrale, as a
live vaccine to minimize the severity of A. marginale
infection. He conducted many experiments and con-
cluded that 4. centrale vaccination did not prevent 4.
marginale infection upon challenge but rather re-
sulted in lower levels of A. marginale rickettsemia
and a reduction in severity of clinical signs compared
to unvaccinated controls. Based on these findings, 4.
centrale live vaccines were used to protect cattle
imported from England to South Africa in 1909 and
have since remained in use in tropical and subtropical
regions (Potgeiter, 1979; Losos, 1986; Pipano et al.,
1986; Turton et al., 1998).

In the present investigation, the prevalence of
Anaplasma parasite was studied in buffaloes and
cattle in Hyderabad district of Pakistan. This study
was aimed at investigating and comparing the preva-
lence of Anaplasma parasite in tick carrying buffaloes
and cattle.

MATERIALS AND METHODS

Five hundred tick carrying animals (250 cattle
and 250 buffaloes) of different villages were inves-
tigated during February, March and April. One hun-
dred and seventy-five females and 75 males of each
species of cattle and buffaloes were studied. Blood
samples were collected from the jugular vein of the
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animals. These samples were transported immedi-
ately to the Parasitology Laboratory in test tubes
containing anticoagulant, ethylene diamine tetra-ace-
tic acid (EDTA), with a ratio of 0.5 mg per ml of
blood in icebox as suggested by Veterinary Research
Institute Lahore. In some cases, blood smears were
prepared on the spot.

Thin blood smears were deposited on glass
slides adopting the procedure as suggested in the
manual of Tick Fever Research Center, DPI Queen-
sland, Australia (TFRC, 1996).

The blood samples on the slides were fixed in
100% methyl alcohol for 2 min.

The slides were stained 10% solution of
Giemsa’s stain for five minutes then rinsed with dis-
tilled water.

The slides were examined in the laboratory,
Department of Parasitology, Faculty of Animal
Husbandry and Veterinary Sciences, Sindh Agricul-
ture University Tando Jam at X40 than X100 oil
immersion objectives under binocular electric mi-
croscope. The parasite identification was done with
the help of keys mentioned in the book titled
“Helminths, Arthropods and Protozoa of Domestic
Animals” (Soulsby, 1982).

RESULTS

Microscopic examination revealed that 205
(41%) examined animals had Anaplasma parasites
(Table 1), and that 89 (17.8%), 44 (8.8%) and 72
(14.4%) animals had Anaplasma marginale,
Anaplasma centrale and mixed infection respectively
(Table 2). The numbers of infected buffaloes and
cattle were found to be 75 (30%) and 130 (52%) re-
spectively (Table 2). Infection acquired by males was
found to be 22 (29.33%) and 38 (50.66%) in buffaloes
and cattle respectively (Table 3). Fifty-three (30.28%)
and 92 (52.57%) blood samples of females were
found positive in buffaloes and cattle respectively
(Table 4).

Comparative study revealed that the cattle were
26.82% more susceptible than buffaloes. In total in-
fected animals (205) the prevalence rate in female
(70.73%) of both animals was slightly higher than
that in male (29.26%) (Table 5). The results also
revealed that both sexes of cattle are more susceptible
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than buffaloes.

Anaplasma species-wise comparative study re-
vealed that 34 (13.6%) and 55 (22%) samples of
Anaplasma maginale; 21 (8.4%) and 23 (9.2%) sam-
ples of Anaplasma centrale; 20 (8%) and 52 (20.8%)
samples of mixed species were positive in buffaloes
and cattle respectively (Table 2).

DISCUSSION

Very little work has been done on Anaplasma
parasite in buffalo, the most important animal of Asia,
especially in Pakistan and India. Buffaloes just like
cattle, are susceptible to Anaphema infection, but the
incidence and severity is less. This parasite is trans-
mitted by at least 20 species of ticks (TFRC, 1996).
The present study was conducted during February,
March and April, the favorable period for ticks’ in-
festation. In Pakistan, the native breeds of cattle and
buffaloes are resistant to ticks. So Pakistan villagers
usually do not worry much about ticks’ infestation.
The present findings revealed that tick carrying cattle
had higher percentage (63.41%) of prevalence of the
parasite than buffaloes (36.59%) (Table 1). Because
cattle are the main hosts of Anaplasma parasite (Kut-
tler, 1984) and although buffaloes are susceptible to
most of the diseases and parasites that afflict cattle,
the effect is often less serious than that on cattle in
same ecosystems. Water buffaloes are generally con-
sidered as healthier animal in comparison to cattle
(Johan, 2001-2002). The present finding on the oc-
currence frequency of ticks’ infestation in cattle and
buffaloes is 41% (Table 2) which does not in accord
with the findings of Haider and Bilgees (1988), as
their result was 61% in Karachi and adjoining areas.
This difference may be due to the moderate climate
and high relative humidity in Karachi that favor ticks’
infestation. In the present study, the prevailing per-
centage of parasite in buffaloes was 30% (Fig.1)
which accords with the study of Buriro et al.(1994)
conducted in the same area showing that 30% buffa-
loes had infection. Ocaido et al.(2005) found 11.8%
prevalence of 4. marginale in cattle of Sorti District,
Uganda, while in the present study it was 22% (Fig.1).
This difference may be attributed to the differences in
climatic conditions and intensity of ticks’ infestation
in the area. Sex-wise comparative study of both
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animals revealed that female cattle had higher
(52.57%) prevailing percentage of Anaplasma than
buffaloes (30.28%) but the difference was not
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male (29.33%) (Fig.3).

Table 1 Comparison of positive samples of cattle and buffaloes

Total number of animals Cattle found positive

Buffaloes found positive

significant (Fig.2). The male of cattle also had higher
prevalence (50.66%) of Anaplasma than buffaloes

found positive (4+B=n) Number (4) (Ax100)/n (%) Number (B) (Bx100)/n (%)

205 75 36.59 130 63.41

Table 2 Comparison of Anaplasma parasite prevalence in buffalo and cattle

Number of samples Number of positive samples Total (a+b+c)

Animal

collected A. Marg' (a) A. Cent” (b) Mixed™ (c) No. %
Buffalo 250 34 (13.6%) 21 (8.4%) 20 (8%) 75 30
Cattle 250 55 (22%) 23 (9.2%) 52 (20.8%) 130 52
Total 500 89 (17.8%) 44 (8.8%) 72 (14.4%) 205 41

: Anaplasma marginale; ™": Anaplasma centrale; "™ : Both species

Table 3 Comparison of Anaplasma parasite prevalence in male buffalo and cattle

Number of samples Number of positive samples Total (at+b+c)

Animal collected A Marg (@) A Cent” ()  Mixed " (¢) No. %
Buffalo 75 9 (12%) 7(9.33%) 6 (8%) 2 2933
Cattle 75 14 (18.66%) 9 (12%) 15 (20%) 38 50.66
Total 150 23 (15.33%) 16 (10.66%) 21 (14%) 60 40

: Anaplasma marginale; " Anaplasma centrale; " : Both species

Table 4 Comparison of Anaplasma parasite prevalence in female buffalo and cattle

Number of samples Number of positive samples Total (a+b+c)

A i l * ok EEES
fima collected A Marg (a) A Cent” ()  Mixed  (c) No. %
Buffalo 175 25 (14.28%) 14 (8%) 14 (8%) 53 30.28
Cattle 175 41 (23.43%) 14 (8%) 37 (21.14%) 92 52.57
Total 350 66 (22%) 28 (9.33%) 51 (17%) 145 48.33
: Anaplasma marginale; " Anaplasma centrale; " : Both species
Table 5 Sex wise distribution of infected samples
Total ber of Male Female
ota’ number o Buffaloes Cattle Total (4+B) Buffaloes Cattle Total (4+B)
positive samples
“@ (B) No. % (4) (B) No. %
205 22 38 60 29.26 53 92 145 70.73
140 0 Buffaloes gy Cattle 52% 100 O Buffaloes @ Cattle 52.57%
120 | %0
" L 80 F
Té: 100 Tés 70 F
g g0 L 30% ‘g 60 30.28%
ks 5 50 |
S e L 22% 20.8% o 23.43% 21.14%
£ é 0 1428
13.6% 114.289
z 40 9.2% ERE
8.4% 8% 20 - 8% 8% 8%
fal s
0 0 1 1 1
A. marginale A. centrale  Mixed Total A. marginale A. centrale Mixed Total

Fig.1 Comparison of Anaplasma parasite prevalence

in buffaloes and cattle

Fig.2 Comparison of Anaplasma parasite in female
buffaloes and cattle
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40 O Buffaloes M Cattle 50.66%

251 29.33%

18.66% 20%

12% 12%
10 9.33% 8%
5 -
0 1 1 1

Mixed

Number of animals
'
S

A. marginale A. centrale Total

Fig.3 Comparison of Anaplasma parasite in male
buffaloes and cattle

CONCLUSION

It is concluded that cattle and buffaloes are sus-
ceptible to Anaplasma parasite infestation but that
cattle are more susceptible than buffaloes.

Male and female of cattle are equally more sus-
ceptible than either sex of buffaloes.

References

Bhat, N.P., 1999. Buffaloes. /n: Payne, W.J.A., Wilson, T.R.
(Eds.), An Introduction to Animal Husbandry in the
Tropics. Blackwell Science Oxford (Oxfordshire), UK,
p.815.

Bram, R.A., 1975. Tick-borne livestock diseases and their
vectors. 1. The global problem. World Anim. Rev., 6:1-5.

Bram, R.A., 1983. Tick-borne livestock diseases and their
vectors: the global problem. Ticks and tick-born diseases,
FAO Animal Production and Health Paper. World Anim.
Rev., Rome, 36:7-11.

Buriro, S.N., Phulan, M.S., Arijo, A.G., Memon, A.B., 1994.
Incidence of some Haemo-Protozoans in Bos indicus and
Bubalus bubalis in Hyderabad. Pakistan Veterinary
Journal, 14(1):28-29.

Dumler, J.S., Barbet, A.F., Bekker, C.P.J.,, Dasch, G.A.,
Palmer, G.H., Ray, S.C., Rikihisa, Y., Rurangirwa, F.R.,
2001. Reorganization of the genera in the families
Rickettsiaceae and Anaplasmataceae in the order
Rickettsiales: unification of some species of Ehrlichia
with Anaplasma, Cowdria with Ehrlichia and Ehrlichia
with Neorickettsia, descriptions of six new species com-
binations and designation of Ehrlichia equi and “HGE
agent” as subjective synonyms of Ehrlichia phagocyto-
phila. Int. J. Syst. Evol. Microbiol., 51:2145-2165.

Economic Survey of Pakistan, 2004-2005. http:/www.fi-
nance.gov.pk/survey/chapters/12-Health.pdf.

FAO, 2004. Statistics. http://apps.fao.org/faostat/collections.

Haider, M.J., Bilgees, F.M., 1988. Anaplasmosis in certain
mammals in Karachi and adjoin areas. Proceeding of

1061

Parasitology, 6:85.

Johan, B., 2001-2002. Tropical Ecology and Environmental
Management BI0380, 2001/2002. Project Report: Water
Buffaloes-Ecology and  Usefulness in  Afica.
http://www.evp.slu.se/trop_ecology/JohanB_proj.htm.

Khushk, A.M., Memon, A., 2004. Daily “Dawn” Karachi.
http://www.dawn.com/2004/09/27/ebr16.htm.

Kocan, K.M., Blouin, E.F., Barbet, A.F., 2000. Anaplasmosis
control: past, present and future. Ann. N. Y. Acad. Sci.,
916:501-509.

Kreier, J.P., Ristic, M., 1963. Anaplasmosis. X Morphological
characteristics of the parasites present in the blood of
calves infected with the Oregon strain of Anaplasma
marginale. Am. J. Vet. Res., 24:676-687.

Kuttler, K.L., 1984. Anaplasma infections in wild and domes-
tic ruminants: a review. J. Wildl. Dis., 20:12-20.

Losos, G.J., 1986. Anaplasmosis. In: Losos, G.J. (Ed.), Infec-
tious Tropical Diseases of Domestic Animals. Longman
House, Essex, United Kingdom, p.743-795.

Marchette, N., Stiller, D., 1982. The Anaplasmataceae, Bar-
tonellaceae, and Rochalimaea quintana. In: Marchette,
N.J. (Ed.), Ecological Relationships and Evolution in the
Rickettsiae. CRC Press, Boca Raton, Florida, USA,
p-98-106.

Mudgal, V.D., 1992. Buffalo Meat. In: Encyclopedia of Food
Science Technology and Nutrition. Academic Press,
London, UK, p.521.

Ocaido, M., Otim, C.P., Okuna, N.M., Erume, J., Ssekitto, C.,
Wafula, R.Z.0., Kakaire, D., Walubengo, J., Monrad, J.,
2005. Socio-economic and livestock disease survey of
agro-pastoral communities in Serere County, Soroti Dis-
trict, Uganda. Livestock Research for Rural Development,
17(8). http://www.cipav.org.co/lrrd/lrrd17/8/ocail 7093.
htm.

Pipano, E., Krigel, Y., Frank, M., Marcovics, A., Mayer, E.,
1986. Frozen Anaplasma centrale vaccine against
anaplasmosis in cattle. Br. Vet. J., 142:553-556.

Potgeiter, F.T., 1979. Epizootiology and control of anaplas-
mosis in South Africa. J. South Afr. Vet. Assoc.,
50:367-372.

Richey, E.J., 1981. Bovine Anaplasmosis. /n: Howard, R.S.
(Ed.), Current Veterinary Therapy Food Animal Practice.
W.B. Saunders Co., Philadelphia, p.767-772.

Ristic, M., 1968. Anaplasmosis. /n: Weinman, D., Ristic, M.
(Eds.), Infectious Blood Diseases of Man and Animals,
Vol. 11. Academic Press, New York, USA, p.473-542.

Ristic, M., Kreier, J.P., 1984. Family IIl. Anaplasmataceae
Philip 1957. In: Krieg, N.R., Holt, J.G. (Eds.), Bergey’s
Manual of Systematic Bacteriology, Vol. 1. Williams &
Wilkins, Baltimore, MD, USA, p.719-729.

Soulsby, E.J.L., 1982. Helminths, Arthropods and Protozoa of
Domestic Animals. Protozoa; Genera Anaplasma. 7th Ed.
Lea & Febiger Philadelphia, Great Britain, p.752-753.

Stewart, N.P., Dalgliesh, R.J., Tratt, T., 1981. Life-cycle of
tick and tick fever parasites. Queensland Agriculture
Journal, 107(6):305-308.



1062 Rajput et al. / J Zhejiang Univ SCI 2005 6B(11):1057-1062

TFRC (Tick Fever Research Center), 1996. Tick Fever and Ushewokunze-Obatolu, U., Dalgliesh, R.J., 1998. Ob-
Disease Diagnosis. Department of Primary Industries, servations on the use of Anaplasma centrale for immu-
Queensland, Australia. nization of cattle against anaplasmosis in Zimbabwe.

Theiler, A., 1912. Gallsickness of imported cattle and the Onderstepoort. J. Vet. Res., 65:81-86.
protective inoculation against this disease. Agric. J. Un-  Walker, D.H., Dumler, J.S., 1996. Emergence of the ehrlichi-
ion South Africa, 3:7-46. oses as human health problems. Emerg. Infect. Dis.,

Turton, J.A., Katsande, T.C., Matingo, M.B., Jorgensen, W.K., 2:18-29.

é Editors-in-Chief: Pan Yun-he & Peter H. Byers

(ISSN 1673-1581, Monthly)
Journal of Zhejiang University
SCIENCE B

http://www.zju.edu.cn/jzus

JZUS-B focuses on “Biomedicine, Biochemistry & Biotechnology”

» Welcome Your Contributions to JZUS-B

Journal of Zhejiang University SCIENCE B warmly and sincerely welcome scientists all over the
world to contribute to JZUS-B in the form of Review, Article and Science Letters focused on bio-
medicine, biochemistry and biotechnology areas. Especially, Science Letters (3—4 pages) would be
published as soon as about 30 days (Note: detailed research articles can still be published in the pro-
fessional journals in the future after Science Letters is published by JZUS-B.

» Contributions requests

(1) Electronic manuscript should be sent to jzus@zju.edu.cn only. If you have any question,
please feel free to visit our website: http://www.zju.edu.cn/jzus, and hit “For Authors”.

(2) English abstract should include Objective, Method, Result and Conclusion.

(3) Tables and figures could be used to prove your research result.

(4) Full text of the Science Letters should be in 3—4 pages. The length of articles and reviews are
not limited.

(5) Please visit our website (http://www.zju.edu.cn/jzus/pformat.htm) to see paper format.



