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ABSTRACT

Coccidiosis is an infectious disease of cattle particularly affecting confined animals.
Intensive animal husbandry practices can increase the spread of coccidiosis. The
efficacy of monensin sodium in controlling coccidiosis infection in beef weaners and
yearlings from different breed of cattle and age groups kept under feedlot system at
Livestock Breeding Centre, Tawau was examined. There were 67 heads (24 heads of
Brahman, 23 heads of Droughtmaster, and 20 heads of Bali cattle) of male beef
weaners and yearlings raised in the feedlot were used. The beef weaners and yearlings
were fed daily with 20 kg of fresh signal or grass and 2 kg/head/day concentrates.
Monensin sodium (Elancoban, Elanco®) was added into the mixture of the concentrates
at the rate of 600 mg/head/day. The experiment with the feeding supplementation
with monensin was started in August 2009 and ended in December 2009. Individual
fecal samples were collected from the beef weaners and yearlings before and after
treatment. The coccidia oocysts counts were determined by McMaster method. The
beef weaners and yearlings were weighed in March, June, August, September and
December. All the samples were tested positive for coccidia oocysts with the infection
rate between one and three oocysts/g. Monensin showed an increase of mean average
daily gain (ADG) of the Bali beef yearlings from 0.19 kg to 0.32 kg and in the 19-26
months age group beef yearlings from 0.25 kg to 0.29 kg. Monensin given in the diet
was effective in controlling bovine coccidiosis infections and increase ADG of the beef
yearlings. Thus, monensin was suitable to be use in the cattle industry especially in
feedlot diets to control coccidiosis infections. Further study need to be done to examine
the relationship between the dosage of the monensin and the average daily gain of

beef weaners and yearlings.
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KEMUJARAHAN MONENSIN SODIUM PADA JANGKITAN KOKSIDIOSIS DI
KALANGAN ANAK SAPIH DAN HAIWAN SETAHUN LEMBU
PEDAGING FIDLOT

ABSTRAK

Koksidiosis ialah sejenis penyakit berjangkit lembu terutamanya mempengaruhi
ternakan kurung. Pengurusan ternakan intensif meningkatkan rebakan penyakit ini.
Kemujaraban monensin dalam mengawal jangkitan koksidiosis di kalangan anak sapih
dan haiwan setahun lembu pedaging fidlot yand berlainan spesies dan umur dikaji di
Stesen Pembiakan Ternakan, Tawau. Terdapat 67 ekor (24 ekor Brahman, 23 ekor
Droughtmaster, dan 20 ekor Bali) anak sapih dan haiwan setahun lembu jantan
pedaging fidlot yang dikaji di kajian ini. Anak sapih dan haiwan setahun lembu tersebut
diberi makan sebanyak 20 kg signal atau rumput segar dan 2 kg/ekor/hari konsentrat.
Monensin sodium (Elancoban, Elanco®) ditambahkan ke dalam konsentrat pada tahap
600 mg/ekor/hari. Esperimen bermula pada Ogos 2009 and berakhir pada Disember
2009 dengan memberikan monensin sebagai tambahan. Sampel tahi individu dikumpul
daripada anak sapih dan haiwan setahun lembu sebelum dan selepas rawatan.
Pengiraan oosit koksidia ditentukan melalui McMaster. Anak sapih dan haiwan setahun
lembu tersebut ditimbang pada bulan Mac, Jun, Ogos, September, dan Disember.
Semua sampel oosit koksidia menunjukkan positif untuk rawatan sebelum dan selepas
denagn kadar jangkitan antara satu dan tiga oosit/g. Monensin menunjukkan purata
tambahan berat badan harian meningkat daripada 0.19 kg kepada 0.32 kg bagi haiwan
setahun Bali dan daripada 0.25 kg kepada 0.29 kg bagi kumpulan umur 19-26 bulan
haiwan setahun lembu pedaging. Monensin yang ditambahkan pada makanan
berkesan untuk mengawal jangkitan koksidiosis dan meningkatkan purata tambahan
berat badan harian anak sapih dan haiwan setahun lembu pedaging. Oleh itu,
monensin sesuai digunakan dalam industri lembu untuk mengawal jangkitan
koksidiosis terutamanya bagi lembu fidlot. Kajian lanjut perlu dilakukan untuk mengkaji
hubungan antara dos monensin dan purata tambahan berat badan harian anak sapih

dan haiwan setahun lembu pedaging.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Gastro-intestinal parasites are widespread and are a serious problem to the livestock in
the tropics. Helminths and coccidian are the most common and significant gastro-
intestinal parasites in ruminants (Kusiluka et a/., 1996). Coccidiosis is considered to be
one of the economically most significant diseases in intensive production of ruminants

in the world.

Coccidiosis particularly affects confined animals, and intensive animal
husbandry practices increase the spread of coccidiosis. All infected animals showed
dullness, anorexia, diarrhea, dehydration, and loss of body weight (Bangoura and
Daugschies, 2007b). More importantly, coccidiosis can have a negative impact on
performance and carcass quality of beef cattle because of reduction in weight gain and
feed efficiency. This may cause economic loss to the farmers practicing feedlot system.

In one study, all calves kept under conventional system were infected by
coccidiosis early in life (Lucas et al, 2007). The clinical disease mostly affects calves
between three weeks and six months, or soon after weaning. The highest prevalence
of oocyst shedding and incidence of clinical disease occurs in calves less than one year
of age (Lucas ef al, 2007). Management practices such as over crowding expose
calves to high number of infective oocyst that result increase in infection and disease

(Gauly et al., 2004).

Humoral (Faber et al, 2002) and cellular immune responses (Ghanem et al,
2008) are produced by the animals infected with Eimeria bovis. Immune responses
help to control coccidiosis infection. Beside immune responses to control coccidiosis

infection, there are several anticoccidial drugs that are ayaile
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prevent and control coccidiosis in beef calves (Mundt et a/, 2005a). One of them is
monensin sodium, also called rumensin. It is used for treatment and control of
coccidiosis caused by Eimeria bovis and Eimeria zuernii species in growing cattle on

pasture or in dry lot. Moreover, monensin sodium also helps in increasing the rate of

weight gain in cattle.

Monensin has wide acceptance by the cattle industry since its use in feedlot
diets. It is routinely added to feedlot diet to improve feed efficiency. Monensin
improves dry matter digestibility by reducing methane (De and Singh, 2003). When fed
in high energy diets, monensin lowers daily feed intake without reducing weight gain.
Monensin also reduces lactic acid production (Goodrich et a/., 1984) and the likelihood
of feedlot bloat, and it may reduce heat production and aid in control of coccidiosis.
Nevertheless, the use of monensin as an anticoccidial in beef cattle weaners and

yearlings has not been investigated in Malaysia.

1.2 Justification

The purpose of feedlot is to produce marketable beef in the shortest possible time. And,
coccidiosis is a common disease in feedlot beef cattle especially young calves, and
causes great economic losses worldwide (Ghanem et al., 2008) which prolonged the
rearing period. Monensin is an anticoccidial agent used to prevent coccidiosis in cattle,
and as a feed additive it improves growth rate and carcass yield of beef cattle

(Goodrich et al,, 1984) and thus help to shorten the rearing period.

1.3 Objective

The objective of this study is to determine the effect of feeding monensin sodium in
controlling coccidiosis infection in beef weaners and yearlings of different breed and
age kept under feedlot situation. In addition, the study will also examine the average
daily gain of the animals. It was hypothesize that the use of monensin will control

coccidiosis infection and in addition, will increase the average daily gain.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Coccidiosis had been given various common names. These included scours, bloody
scours, hemorrhagic enteritis, dysentery, and bloody diarrhea (Ernst and Benz, 1981).
Nevertheless, since all coccidial organisms of cattle belong to the genus Eimeris,
bovine eimeriosis was the most precise name but the common name that investigators

preferred to use for this disease was bovine coccidiosis (Ernst and Benz, 1981).

Bovine coccidiosis affected cattle in most countries from the tropics to
temperate zones. It was an infectious disease of calves all over the world especially in
major cattle-raising countries and caused economic loses (Matjila and Penzhorn, 2002;
Samson-Himmelstjerna et a/, 2006; Bangoura and Daugschies, 2007b) every year
either to the beef or dairy industries (Ghanem et al, 2008). The prevalence of the
disease was significantly higher in weaners than in adults (Matjila and Penzhorn, 2002).
Therefore, more weaners were excreted a high number of oocysts compared to adult

(Fayer et al., 2000).

2.2 Coccidia Species in Cattle

Eimeria species represented important protozoan parasitosis in cattle coccidiosis,
caused high impacted on animal health and profitability (Matjila and Penzhorn, 2002)
of the cattle industry. Eimeria bovis and Eimeria zuernii were the most prevalent
species infected the confined cattle (Matjila and Penzhorn, 2002; Ghanem et a/, 2008),
which were often numerous in bovine fecal samples (Samson-Himmelstiema et al,
2006). In the other words, the two most pathogenic of the protozoa that caused
disease in confined cattle were Eimeria bovis and Eimeria Zuerpii (Radostits and
Stockdale, 1980; Fayer et al, 2000; Matjia and Penzhor, 2002, Bagodr
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Daugschies, 2007b; Lucas et al., 2007; Ghanem et al., 2008). Other species frequently
appeared in confined cattle were Eimeria elljpsoidalis, Eimeria cylindrica, Fimeria
auburnensis, Eimeria alabamensis, Eimeria subspherica, FEimeria pellita, Eimeria
brasiliensis, Eimeria canadensis, Eimeria bukidnonensis, Eimeria illinoisensis, and

Eimeria wyomingensis (Cornelissen et al., 1995).

Eimeria alabamensis was the predominant species in grazing cattle with clinical
coccidiosis (Samson-Himmelstjerna et al, 2006). Eimeria bovis, Eimeria auburnensis,
Eimeria zuernii, Eimeria elljpsoidalis, and Eimeria bukidnonensis were other species
frequently found in grazing cattle (Svensson, 1998). Eimeria elljpsoidalis appeared
early in animals which was found in calves on their third week of life and had a marked
predominance on the oocysts culture until 25 days of age (Sanchez et al, 2008).
Eimeria brasiliensis and Eimeria wyomingensis were the two species occurring rarely in
the cows but were not found in calves (Faber et a/., 2002). A calf shed few oocysts of

Eimeria pellita which was not observed in the cows (Faber et a/., 2002).

2.3 Transmission of Coccidia

Coccidiosis was transmitted by infected host through oral and it was a basic source for
the disease transmission. Different coccidia were specific to their own hosts. Coccidial
infections of bovine origin had not been found in other animals; none of the species of
nonbovine coccidia were demonstrated in cattle (McAllister, 2006). Coccidia may
infected healthy adult animals and produce great number of oocysts. The animals
became carriers of coccidiosis and the source of infection to other animals (McAllister,

2006).

The other source of the transmission that resulted in coccidiosis was the
ingestion of sporulated oocysts. The infection was acquired from feed or water or by
licking contaminated hair coat (Ernst and Benz, 1981). Once ingested, the oocysts
must undergo sporulation to become infective. The oocysts need two to six days to
undergo sporulation and need oxygen and moisture condition. The oocysts sporulated
at 15°C to 30°C (Ernst and Benz, 1981). Temperatures above 30°C were killed the
oocysts quickly while temperatures below freezing killed the oocysts slowly. Cold
temperatures above freezing only avoided sporulation to occur (Ernst and Benz, 1981;

TINIVEDCITIRAAl AVOIA AR ALY
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2.4 Epidemiology of Coccidiosis

Coccidiosis was caused by a parasite that lived inside the cells of the infected cattle’s
intestinal tract. The coccidian mainly infected the large intestine such as cecum and
colon (Bangoura and Daugschies, 2007b). Prepatent periods of Eimeria bovis and
Eimeria zuernif were about 17 days (Mundt et al.,, 2005b; Faber et a/,, 2002; Bangoura
et al, 2007b). There were two asexual stages for both organisms (Radostits and
Stockdale, 1980). For first-generation, Eimeria bovis were found in endothelial cells
lined the lacteals of villi while Eimeria zuernii were found in the lamina propria usually
closed to the muscularis mucosa (Ernst and Benz, 1981). Microscopically, Eimeria bovis
schizonts were often surrounded by a thin multicellular enveloped outside the host cell

and schizonts of Eimeria zuernii were often surrounded by one or more layers of

Imphocytes (Ernst and Benz, 1981).

For second-generation, Eimeria bovis and Eimeria zuernii had little or no
pathologic effect until mature (Ernst and Benz, 1981). Microscopically, the infected
host cell enlarged and the host-cell nucleus broke into irregular shape because the
mass of the schizont. There was little inflammation reaction occurred. However, the
lamina propria had increased numbers of neutrophils, lymphocytes, and macrophages

(Ernst and Benz, 1981).
2.5 Clinical Signs of Coccidiosis

2.5.1 Diarrhea

Bovine coccidiosis infected animals at any age, led to inflamed intestine, slowed weight
gain, and economic lose (Matjila and Penzhorn, 2002; Bangoura and Daugschies, 2007;
Ghanem et al, 2008). The common clinical sign of coccidiosis in calves was diarrhea.
Coccidium was one of the enteropathogen that caused diarrhea in calves. The diarrheic
feces contained mucous and blood (Ernst and Benz, 1981; McAllister, 2006). The

prevalence of coccidiosis and median oocyst per gram of feces in diarrheic animals was
significantly higher than in non-diarrheic animals (Chibunda et a/., 1997). Thus, Eimeria

species may caused diarrhea, which may also caused by other microorganisms

(Chibunda et al,, 1997; McAllister, 2006).
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2.5.2 Mild and Acute Coccidiosis

In mild coccidiosis cases, the animals showed diarrhea, weakness, and lose of appetite
or anorexia as clinical signs (Ernst and Benz, 1981; Ghanem et al, 2008). The feces
may bloody. In acute coccidiosis cases, the animals had signs that included emaciated,
dehydrated, weak, and listless. The feces were very fluid, bloody, and often have an
extremely smelly odor. Besides, they may have rough coats, dropping ear, and sunken
eye (Ernst and Benz, 1981). Clinical bovine coccidiosis was usually deceptive. Signs
were often apparent at three to eight weeks after initial infection (Matjila and Penzhorn,
2002). However, Eimeria bovis and Eimeria zuernii had shown the first clinical signs at
approximately about two to three weeks post-infection (Matjila and Penzhorn, 2002).

2.5.3 Nervous

According to McAllister (2006), the nervous form of coccidiosis was another clinical sign.
Acute dysentery with nervous signs showed muscular tremor, convulsions, and
occasional blindness. The mortality rate was about 50%. Animals with nervous
involvement may die during a convulsion on the first day of illness or may survive for
three to five days then died (Ernst and Benz, 1981). Nevertheless, animals infected by
terminal convulsion may recover within one week (Ernst and Benz, 1981; McAllister,

2006).

2.5.4 Weight Gain

Many cattle were infected subclinically and this resulted in economic lose (Ghanem et
al., 2008), mainly due to lower weight gain. Subclinically infected animals suffered
from decreased feed intake, feed conversion, and growth performance although
appeared normal outwardly (Ernst and Benz, 1981). The animals reduced feed
efficiency, slower weight gain made it susceptible to other diseéses. The severity of the
infection was related to the number of ingested oocysts (Ernst and Benz, 1981;

Cornelissen et al,, 1995; Fayer et al., 2000; McAllister, 2006).
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2.6 Type of Animals Infected by Coccidiosis

2.6.1 Confined Animals

The problem of coccidiosis can occur particularly in confined animals reared under
intensive animal husbandry practiced. Coccidiosis was most frequently found in young
calves, six to nine months of age, and reared in feedlot (Goodrich et a/,, 1984). Eimeria
zuernii was a paramount causal agent of clinical coccidiosis in dry lot calves. The
consequence of the disease was related to massive diarrhea and decreased weight
gain (Mundt et al, 2005b; Bangoura and Daugschies, 2007b). Coccidiosis due to
Eimeria zuernii caused significant pathological changed in the intestine. There was little
inflammation of the small intestine, while lesions in large intestine with lose of
epithelium and presence of fibrin in which cellular debris and bacterial colonies were

incorporated (Mundt et al., 2005b).

2.6.2 Grazing Animals

Certain pasture which recently fertilized with fresh manure or pasture rotation practices
may be the sources of coccidiosis (McAllister, 2006). In grazing animals, diarrhea may
be caused by protozoan pathogens of Eimeria species (Samson-Himmelstjerna et ai,
2006). There were several Eimeria species that were capable of established clinical
disease related to watery to bloody diarrhea, high morbidity and high mortality will be
depended on the dominant species of the Eimeria involved (Waggoner et al, 1994;
Farkas et al, 2007). Polyinfections were commonly found in the field, but
monoinfections were detected in some cases (Samson-Himmelstjerna et a/,, 2006).

Infection of Eimeria alabamensis at turnout was either during the first few days
of grazed or before turnout which led to low oocysts excretion. Eimeria alabamensis
infections had shown the clinical signs of diarrhea within the first week post turnout.
The diarrhea usually started four to six days after turnout. Symptoms of infected calves
were watery diarrhea, poor appetite, depression, abdominal pain, and decreased
growth rate (Samson-Himmelstierna et al, 2006). Eimeria alabamensis-dominated
infections had low morbidity (Samson-Himmelstjerna et al., 2006; Farkas et al,, 2007).
However, it reduced weight gained during the first months of the grazing period.

Affected cattle may lose weight depended on the severity of infection. Within two to
Svensson, 1998).

three weeks of turnout, the calves may lose up 15% of body W@t} ‘
The consequence was fatal if no treatment given. Reduction (i?\welghﬁ gUaM
7 Q /)
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found in natural infections. Mortality of Eimeria alabamensis-infected cattle was very

low as below 1% although infections with more than one species were present

(Samson-Himmelstjerna et al., 2006).

Eimeria alabamensis oocysts can be transmitted by fed contaminated hay even
though it had been stored for eight months (Samson-Himmelstjerna et ai, 2006).
Animals that higher intake of the grass had ingested more oocysts. Other animals
showed only mild signs that included poor appetite and softened feces (Bangoura and
Daugschies, 2007b). The prepatent period of Eimeria alabamensis was between the
ranges of six and ten days (Samson-Himmelstjerna et a/, 2006). It became prevalent
at approximately seven to nine days post turnout of contaminated pasture. It can be
diagnosed on eighth to tenth day of grazed due to the presence of the large numbers

of oocysts (Samson-Himmelstjerna et a/., 2006).

2.7 Causing Factors of Coccidiosis Infection

The development of clinical coccidiosis in cattle was mainly dependant on the Eimeria
species involved (Ernst and Benz, 1981; Sanchez et al., 2008), the age of the infected
animals (Cornelissen et al., 1995; Fayer et al., 2000; Faber et a/,, 2002), the number of
oocycts ingested (Ernst and Benz, 1981; Samson-Himmelstjerna ef al., 2006; Bangoura
and Daugschies, 2007b), the presence of a concurrent microbial infection (Matjila and
Penzhorn, 2002), the production system (Sdnchez et al, 2008) and management
practices used by the farmer (Cornelissen et al.,, 1995; Gauly et a/,, 2004; Lucas et al.,

2007).

2.7.1 Species of Coccidia
Fimeria bovis and Fimeria zuernii were important agents caused coccidiosis in confined
cattle, while Eimeria alabamensis was infected to grazing cattle. Eimeria bovis and

Eimeria zuernii were two pathogenic species caused gross lesions in the large intestine
of cattle, which can result in severe bloody diarrhea and more seriously death (Ernst
and Benz, 1981; Cornelissen et al, 1995). Eimeria alabamensis was less pathogenic

and caused less mortality (Samson-Himmelstjerna et a/., 2006; Farkas et al, 2007).
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2.7.2 Age of Infected Animals

Eimeria infections occurred frequently in all age classes. Nevertheless, coccidiosis was
primarily a disease of young animals, which were one or two months to one year of
age (Fayer et al, 2000). Thus, most of the young cattle were infected by coccidia
during first year of life. Eimeria bovis was infected more in cattle that less than one
year of age than those over a year of age (Ernst and Benz, 1981; Sdnchez et a/, 2008).
Therefore, the prevalence coccidiosis in calves was more than in yearlings. This was
because new-born calves had incomplete specific antibodies and cells (Rauprich et al,

2000; Faber et al., 2002; Sanchez et al., 2008).

The prevalences of coccidiosis were low in the higher age classes. Thus, the
oocysts number in yearlings were semi-quantitative due to coccidiosis was not
commonly infected to yearlings. In other words, yearlings infected by mild coccidiosis
compared to calves which was severe coccidiosis (Cornelissen et al, 1995). Multiple
infections of coccidiosis also occurred. The maximum number of species per sample
ranged from five to seven in calves and yearlings respectively (Cornelissen et al., 1995).

2.7.3 Management of Farms

Management practices were the most significant cause of the development of
coccidiosis infections. In general, calves were individually housed during the first few
weeks and subsequently kept in small group in relative large pens (Cornelissen et al,
1995). This was to provide enough space to animals to avoid overcrowded (Chibunda
et al, 1997). More importantly, general hygienic levels were high and manure was
frequently removed (Ernst and Benz, 1981; Fayer et al., 2000). Feeds should be placed
in elevated feeders to reduce fecal-oral transmission (Ernst and Benz, 1981; McAllister,
2006). All these practices help in decreased the intake of high numbers of infective

oocysts by calves.

Management of farm that exposed high numbers of infective oocysts increased
the infection and caused clinical signs (McAllister, 2006). High stocking densities and
restrictive indoor living environments caused coccidiosis infections and it was rapid
spread once infected (Gauly et al, 2004). After protozoa being passed in feces,

coccidial oocysts typically took two to four days to sporulate and became infectious

(McAllister, 2006). Intensively reared animals were likely to become-infected with large
numbers of ococysts though fecal matter (Sanchez et af, 2008).Th
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extremely resilient and resistance to disinfectants so it is hardly to overcome

environmental contamination due to oocysts (Ernst and Benz, 1981; Ovington et al.,

1995; Gauly et al., 2004; Sanchez, et al,, 2008).

2.7.4 Stress

When non-immune animals exposed to contaminated environments, coccidiosis
infection occurred easily (Ernst and Benz, 1981; Faber et al.,, 2002). This was because
the animals had low immunity and under stress. Stress reduced immune response and
animals were more prone to coccidiosis infections (Sanchez et al, 2008). Animals can
be exposed to stressful conditions such as malnutrition, bad hygiene, parasitism, and
pollution. Moreover, transport, allocation to new group, and other infectious diseases
also imposed stress in calves (Daugschies et al., 2007; Sanchez et al., 2008).

2.8 Effects of Coccidiosis on Animal Productivity

2.8.1 Animal Productivity

Eimeria infections occur frequently in cattle and can be a significant factor limited
animal productivity, especially in calves and yearlings (Ernst and Benz, 1981; Lucas et
al., 2007). The subclinical infections of coccidiosis caused negative influence on animal
productivity, as mild infections with Eimeria bovis resulted in a decreased feed
consumption and lose of body weight (Cornelissen et al, 1995; Matjila and

PenzhoHaern, 2002; Bangoura and Daugschies, 2007b).

2.8.2 Haemoglobin and Leukocytes

Calves infected by coccidiosis had reduced weight gain because lose of fiuid, decreased
food intake, and malabsorption (Bangoura and Daugschies, 2007b). The higher was
the level of infection in calves, the lowest of the weight gained. Although animals
infected were not anorectic, but bad performance was observed. There was decreased
in haemoglobin in Eimeria zuernif infected calves due to loss of blood through intestine
(Bangoura and Daugschies, 2007b). Eimeria zuernii infections also caused lose of
leukocytes due to acute inflammation of intestine and hemorrhagic diarrhea
(Daugschies et al,, 1997; Mundt et al., 2005b; Bangoura and Daugschies, 2007b).
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2.8.3 Cholesterol and Creatine Kinase

There was low cholesterol concentration in coccidiosis infected calves and caused fat
mobilization. This was caused by impaired intestinal absorption of fatty acids which led
to decrease esterification in the liver (Bangoura and Daugschies, 2007a). All this
decreased weight gain in infected calves. Creatine kinase levels were particularly high
in infected animals. This was associated with muscular damaged (Bangoura er al.,
2007) and muscular dystrophy because of increased protein mobilization followed by
malnutrition. Thus, weight loses occurred. Coccidiosis infections caused nitrogen loses
due to intestinal bleeding. The disease also reduced nutrient digestibility and caused

weight lose due to anorexia and lose of organic compounds which induced mucosal

lesions (Daugschies et al,, 1998).

2.8.4 Free Fatty Acid, Total Protein, Albumin, Bilirubin, and Urea

The serum level of coccidiosis infected animals was low than healthy calves. Free fatty
acid concentration increased in the periods of lipolysis because malabsorption through
the lesion in the intestine. Protein concentration was low in the severely infected
animals because of decreased in albumin concentration. The decreased in albumin
decreased the serum antibody levels too (Bangoura et al, 2007). Eimeria alabamensis
infections increased bilirubin levels due to decreased food intake (Bangoura et al,
2007). Urea levels were high in infected calves. Azotaemia appeared during
endogenous protein catabolism because of lesion tissue, intestinal hemorrhage,
dehydration, and electrolytes imbalance (Bangoura and Daugschies, 2007b).

2.8.5 Electrolytes
The importance of imbalance in the metabolism of water and electrolytes in diseases

related to diarrhea had been showed (Daugschies et al, 1997; Bangoura and
Daugschies, 2007a). The pathogenesis of Eimeria bovis which caused mild to
hemorrhagic diarrhea in calves was due to alterations of the water and mineral
balances (Daugschies et al., 1997). Calves that suffered from severe diarrhea which
disturbances of the absorptive capacity of the altered mucosa of the large intestine had
low apparent digestibility and became anorectic (Daugschies et al.,, 1997). The Eimeria
bovis coccidiosis caused lose of fluid through the intestine. This was because low
absorption of water from the infected large intestine and lose pigood into the gut

lumen (Daugschies et al., 1997). '\ l ,M S
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2.8.6 Bicarbonate

When coccidiosis infections occurred, the intestinal lose of buffer ions so excess of
acids emerges. Thus, alterations of acid-base homoeostasis occurred (Daugschies et a/,
1997). Bicarbonate was decline in infected calves (Bangoura and Daugschies, 2007a).
However, the bicarbonate decreased only of moderate extent in mild infected calves.
There was severe diarrhea in infected calves that highly declined in pH. The levels of
carbon dioxide also declined in infected calves (Bangoura and Daugschies, 2007a).

2.9 Coccidiosis Control and Treatment in Cattle

Management practices were important to control coccidiosis in cattle (Fayer et i,
2000; Matjila and Penzhorn, 2002). Crowded (Chibunda et a/, 1997; Gauly et al, 2004)
and commingled in areas where hygiene was deficient can serve to increase both the
level of infection and incidence of clinical disease due to expose calves to high numbers
of infective oocysts (Ernst and Benz, 1981; Chibunda et al.,, 1997; Lucas et al, 2007).
Disinfection of farm should be done to ensure unfavorable conditions for oocysts
survived in the environment (Farkas et al, 2007). Strong solutions such as Iye or
bichloride of mercury were effective for disinfection. The solutions can be applied to
walls and floors by used stiff brush (Ernst and Benz, 1981). Furthermore, manure and
wet should remove daily to ensure hygiene (Fayer et a/., 2000; McAllister, 2006).

Interestingly, outbreaks of coccidiosis for clinical disease increased with the
infection pressure in the environment (Ovington et a/, 1995; Gauly et a/,, 2004) and
may further increased under conditions that imposed stress on the calves. This was
because of transport, allocation to new groups, inadequate feeding, and other
infectious diseases (Sanchez et al., 2008). Age-segregation of calves was a coccidiosis
prevention method. Calves can be placed in separate pens for different age groups
(Ernst and Benz, 1981) such as calves under three weeks old of group, calves three to
six weeks old of group, calves six weeks to three months old of group, and calves over
three months old of group (McAllister, 2006). The two youngest groups need special
take care and attention because they were easy infected by coccidiosis due to low

immunity (Faber et al., 2002; Farkas et al., 2007).

Several anticoccidial drugs were effective in treatment and control of coccidiosis

in beef calves (Mundt et al, 2005b). These drugs were toltrazuzil-{Mundt UTWI S
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