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Abstract
Study was conducted to investigate the consequences of Theileriosis in naturally infected cattle
and buffaloes of urban and peri urban areas of Hyderabad. Chemical analysis of milk of infected
cows and buffaloes revealed that protein, ash and lactose were significantly declined (P<0.05)
whereas, fat and total solids were significantly increased (P<0.05) in Theileria infected cows and
buffaloes, but pH and acidity was unaffected. Financial losses occur in terms of reduced quality
and severely decreased quantity of milk and meat. The total financial loss including the mortality
and decreased quantity of milk and meat was recorded of Rs. 0.17 million / animal in the current
study. Theileriosis is one of the main causes of financial losses for livestock holders.
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1. Introduction
The livestock plays an important role in rural economy which may be apprehended from the
evidence that 35-40 million people are engaged in livestock farming and having 2-3 cows /
buffaloes and 5-6 goat/sheep per home which assist them to earn 30 to 40 percent of income
(Qudus et al., 2013). The net livestock export earnings is about Rs. 53 billion (Minfal, 2005-06
and Qudus et al., 2013) and contribution of Livestock to agriculture value addition stood at 58.55
percent while it contributes 11.8 percent to the GDP of Pakistan during 2015-16 (GOP, 2016).
The population of livestock in Pakistan is about 125 million heads and cattle is the major dairy
animal (39.7 million heads) fallowed by buffaloes (34.6 million heads) in Pakistan (GOP, 2014
and Mahmood et al., 2014)
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Pakistan has variety of climatic conditions which are favorable for the ideal growth of vectors.
Most of the vectors such as ticks and mosquitoes grow in the hot and humid climates and carry
most of the parasitic pathogens in their bodies. The vectors mostly survive on the animal’s body
and hence transfer different blood born parasitic diseases in the animals and cause losses of
billions of rupees due to the decrease in the production of meat, milk, wool, and hide. Hence, the
ultimate control strategies are required by our government to control these vectors but in spite of
advanced technology and the experts’ suggestions no serious pragmatic approach has been
launched by our government. Consequently, our dairy production has been vulnerable due to
management issues and number of diseases including lack of proper tick and tick borne disease
control in Pakistan (Siddiqi et al., 2010). The control measures presently used to shelter animals
from theileriosis are costly and all have barriers in effectiveness and sustainability (Hasanpour et
al., 2008).
Theileriosis is one of the ticks born disease and greatly influence on production of milk in
livestock due to the sickness, decrease in fertility and high fatality rate and restriction on
movement of diseased animals. There are no such published reports for the economic impact of
the disease; however global outbreaks have been reported in different parts of the world such as
in Australia, Victoria and other parts, where a significant loss in milk production to the dairy
industry has been reported because of Theileriosis. Perera et al., (2014) reported that this disease
decrease in milk production and impairs the milk composition such as increases the fat
percentage and total solids in infected animals milk, where as decrease in milk proteins, ash and
no effect on pH levels of infected animals milk. . Pakistan is the 4th major milk producing country
in the world. Milk is produced by buffaloes; cows, goat, sheep and camel. But cows and buffaloes
are considered as major dairy animals.
Cows and buffaloes are producing more than 96% of milk in Pakistan. The rest 4% of milk is
jointly produced by camel, goat and sheep which is mixed with buffalo and cow milk or it may not
be sold. Milk is favorite food for the majority of the people of Pakistan and is consumed as boiled,
fresh, powdered and in processed form as ghee, butter, yogurt, lassi, cheese, sweets and ice cream
and in other confectioneries.
Theileria annulata has devastating impact on small farmers and causing severe economic impact
on milk production.
2. Materials and Methods
Twenty buffalo farms were selected for study of presence of Theileria species from 2014 - 2015
in urban and peri-urban areas of the Hyderabad, Pakistan. The study was designed to determine
the impact of Theileriosis on production and composition of milk in infected cows and buffaloes.
2.1. Sample Collection
Study Zone
Study was conducted in Hyderabad city and its surrounding areas. Hyderabad is a 6th most
popular city in Pakistan and second largest city of Sindh province, which is situated 150 km far
from Karachi on the east bank of River Indus, with an elevation of 13 meters (43 ft). Hyderabad
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is connected with Karachi by largest highways known as Indus highway and also with national
highway from Hyderabad via Thatta. Economic losses due to mortality, forced culling and
reduced milk and meat production were calculated. Direct and Indirect economic losses were
also calculated on basis of data collected during study on the designed proforma.
2.2. Milk Collection and Analysis
Milk samples were collected in sterilized milk bottles from infected and uninfected cattle and
Buffaloes. Strict hygienic measures were followed during milking. Then milk samples were put
in the ice box and brought to the Central Veterinary Diagnostic Laboratory Tandojam for
analyses of Solids (Total), Ash, Protein, Fat, Lactose, PH and Acidity through automatic milk
analyzer.
3. Results
The study was performed in order to determine the milk losses in Theileria infected buffaloes
and cows in urban and peri urban areas of hyderabad, Sindh, Pakistan during the year 2014 –
2015.
3.1. Milk Losses in Theileria Infected Buffaloes and Cows in Urban and Peri Urban
Areas of Hyderabad
Milk yield of healthy buffaloes was 4.732 kg/day in Peri-urban areas and 5.8 kg/day in urban
areas of Hyderabad (Fig-1). Milk yield of healthy cows was 5.53 in peri-urban areas of
Hyderabad and 5.58 kg/day in urban areas of Hyderabad. Overall, milk yield of healthy
buffaloes was 5.5 kg/day, whereas, it was 4.5 kg/day in infected buffaloes (Fig-2 to 3). Milk
yield was significantly reduced (P<0.01) in theileria infected buffaloes as compare to normal
buffaloes of urban and peri urban araes of Hyderabad. Overall, milk yield of healthy cows were
6.91 kg/days, whereas, it was 5.47 kg/day in infected cows ( Fig-4). Further analysis confirmed
that milk yiled per day was significantly reduced (P<0.01) in theileria infected cows as compare
to healthy cows (Fig-4).

Figure 1: Milk yield of buffaloes of Peri-urban and urban areas of Hyderabad.
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Figure 2: Milk yield of cows of Peri-urban and urban areas of Hyderabad.

Figure 3: Milk yield of healthy and infected buffaloes of Hyderabad.

Figure 4: Milk yield of healthy and infected cows of Hyderabad.
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3.2. Effect of Theileriosis on Milk Composition of Buffaloes of Hyderabad
Milk composition such as pH 6.4, Acidity 0.17%, Fat 6.77%, protein 3.89%, lactose 4.24%, Ash
0.18% and solids 15.04% in healthy buffaloes and theleiria infected buffaloes was pH% 6.9,
Acidity 0.17%, Fat 10.66%, Protein 3.75%, lactose 4%, Ash 0.23% and solids 20.64% of urban
and peri urban areas of Hyderabad. Further analysis revealed that protein, ash and lactose were
significantly declined (P<0.05) in theileria infected buffaloes, whereas, fat and solids
significantly increased (P<0.05) in thieleria infected buffaloes. But pH and acidity was
unaffected in theileria infected buffaloes (Fig-5).

Figure 5: Composition of milk of healthy and infected buffaloes of Hyderabad.
3.3. Effect of Theileriosis on Milk Composition of Cows of Hyderabad
Milk composition such as pH 6.69%, Acidity 0.17%, Fat 5.97%, protein 3.58%, lactose 5.2%,
Ash 0.23% and solids 15.42% in healthy cows and milk composition of theleiria infected cows
was pH% 6.69%, Acidity 0.17%, Fat 6.5%, Protein 3.46%, lactose 4.5%, Ash 0.18% and solids
17.6% in urban and peri urban areas of Hyderabad. Further analysis revealed that protein, ash
and lactose were significantly declined (P<0.05) in theileria infected cows and buffaloes,
whereas, fat and total solids were significantly increased (P<0.05) in thieleria infected cows and
buffaloes. But pH and acidity was unaffected in theileria infected cows (Fig- 6).

Figure 6: Composition of milk of healthy and infected cows of Hyderabad.
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4. Discussion
In this study, milk yield and milk composition was significantly affected in theileria infected
buffaloes and cows. Perera et al., (2014) reported significantly less milk production (624 l; P =
0.004), milk protein (26.0 kg; P < 0.001) and milk fat (42.9 kg; P < 0.001) in Theileria infected
cows as compared with normal cows. Production losses due to Theileria in bovines have also
been reported in Kenya by Latif et al.,(1995) and Muraguri et al., (1998) and in Tanzania by
Homewood et al., (2006), Kivaria et al.,(2006) and Kivaria et al.,(2007). In addition, mortality
rates associated with theileriosis caused by T. annulata and production losses have been reported
from Turkey by Inci et al., (2006). In Australia in (1997), ticks and tick-borne diseases caused
economic losses to cost USD 7.8 per head in cattle is significantly higher reported by Brown et
al., (1997). In adding up, the economic losses projected by Kivaria et al., (2007) were computed
by totaling the cost of treatment, costs of milk loss, weight loss and immunization Kivaria et al.,
(2007), but in my study economic losses were calculated by adding cost of loss milk and meat
and death of animal.
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