Chapter-1
Introduction

There are approximately 20 billion poultry in the world, with approximately 75 percent of them in
developing countries (Gebremariam et al., 2011). Today, the poultry subsector plays an important
role in Bangladesh's national economic growth and job creation (Hamid et al., 2017). According
to the United States Department of Agriculture (USDA), about 1 million entrepreneurs and 8
million are directly or indirectly involved in this sector. Over the past few decades, the poultry
industry has been Bangladesh's fastest growing livestock subsector with an annual growth rate of
20% (Islam et al., 2014). Poultry farming in Bangladesh began in the 1980s with backyard poultry
farming (Begum, 2005). However, major progress was made in the 1990s, when many private
farms invested in the industry and began producing day-old chicks (DLS, 2016). This sector plays
a major role in Bangladesh's food sector, accounting for 37% of the total meat supply and
reportedly covering 22-27% of the total human protein requirements (Hamid et al., 2017).
According to DLS (2021), of Bangladesh's 365.85 million poultry populations, there are 341.11
million chickens and 61.75 million ducks.

Despite the rapid growth of Bangladesh's poultry industry, several factors have reduced growth
rates and caused chicken mortality (Badruzzaman et al., 2015). Among these factors, poultry
disease is one of the main constraints that impede the productivity and economic improvement of
poultry farmers (Islam et al., 2016). It is noted that around 30% of all chickens in Bangladesh die
from multiple disease outbreaks (Badruzzaman et al., 2015). Poultry diseases spread due to a
variety of factors including climate, geographic location, farm hygiene, biosecurity, immune
status, chick quality, hatcheries, and management practices (Abbas et al., 2015; Badruzzaman et
al., 2015; Chakma, 2015; Hassan et al., 2016). In addition to the type of chicken, type of
production, age and gender play important roles in the spread of the disease (Yunus et al., 2009;
Rashid et al., 2013; Talukder et al., 2017; Rahman et al., 2019).

Coccidiosis is one of the most common and economically important diseases in the poultry
industry around the world. It is caused by an intracellular protozoan parasite of the genus Eimeria,
commonly called coccidia, which has a complex life cycle. Commercial broiler coccidiosis is often
considered ubiquitous (Stayer et al., 1995; McDougald, 2003). Coccidiosis is one of the most
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serious poultry diseases that infect the lining of the intestines. Damaged tissue caused by coccidia
leads to reduced feed intake, impaired normal digestion and nutrition, dehydration and blood loss
(Pangasa et al., 2007). Chickens suffering from coccidiosis quickly become less productive and
perform poorly. Laying hens experience a decrease in egg production (Nematollahi et al., 2009).

Chickens are affected by coccidiosis in both clinical and subclinical forms (Sandhu et al., 2009).
The disease is classified into two types based on how it affects organs: intestinal coccidiosis, which
affects the small intestine, and caecal coccidiosis, which affects the large intestine (Caeca).
Coccidiosis is characterized by dysentery, enteritis, diarrhoea, bloody in certain Eimeria species,
weakness, reduced feed conversion ratio, delayed sexual maturation, drooping of wings, poor
growth, decreased production (Rehman et al., 2010; Awais et al., 2012), associated with increase
mortality and morbidity (Shirzad et al., 2011). Factors contributing to the development of clinical
coccidiosis include more than 30% litter moisture, immunosuppression, suboptimal intake of
anticoccidiosis in the diet, and the environmental and management stress such as inadequate
ventilation, overstocking and inadequate feeding system (Baba et al., 1982; Singla et al., 2007).
Subclinical coccidiosis is characterized primarily by poor weight gain and decreased feed
conversion efficiency, leading to significant economic losses (Razmi and Kalideri, 2000). The loss

of coccidiosis, excluding subclinical coccidiosis, is estimated at US $ 2 billion worldwide.

Coccidiosis only occurs after ingesting sporulated oocysts in a susceptible host. Both clinically
infected and recovered birds excrete oocysts in their feces, which contaminate feed, dust, water,
litter and soil. Oocysts can be transmitted through mechanical means such as equipment, clothing,
insects, farm workers, other animals etc. (Hadipour et al., 2011). A moist litter with a high water
content and a heat of 25-30 °C promotes oocyst sporulation (David, 2000). A sudden onset of
coccidiosis occurred after ingestion of high-doses sporulated oocysts by non-immune young (3-8
week old) birds (Davis, 1981; Unquhart et al., 1996; David, 2000). Birds of all ages are susceptible
to coccidiosis, but most birds become infected in the first few weeks of life (Chookyinox et al.,
2009). Mortality is usually higher in young chicks because most Eimeria species parasitize birds
aged 3-18 weeks (Nematollahi et al., 2009; Dakpogan et al., 2013).

Coccidiosis is common in all parts of the world with poorly managed cage rearing (Donal and
McKenzie, 2007). In Bangladesh, a preliminary report on the occurrence of E. tenella, E. necatrix

and E. maxima was confirmed by the faeces examination of chicks at the poultry farm of the
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Bangladesh Agricultural University (Mondal and Qadir, 1978). In other previous studies, seven
species of Eimeria have been reported in native chickens of Bangladesh (Karim and Begum, 1994,
Siddiki et al., 2014).
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Chapter-11
Materials and Methods

2.1 Case report
The case was handled in Upazila Livestock Office and Veterinary Hospital (ULOVH), Chakaria,

Cox’s Bazar. On 15" February, 2021 two dead and one live 20-day-old broiler chicken from a
flock of 1000 birds reared on deep litter were brought to the Upazila Livestock Office and
Veterinary Hospital, Chakaria, Cox’s Bazar for clinical evaluation. The main complaint was the
sudden onset of high mortality two days before presentation. A total of 40 birds have been lost.
The clinical symptoms observed were disordered feathers, blood stained whitish to brownish
diarrhoea, loss of appetite, and depression. Visits to the farm revealed inadequate hygiene and
ventilation standards. After 3-5 days of dosing Renamox (amoxicillin) and ESB3 (sulfaclozine Na)

in water, the mortality rate ended. After recovery vitamin AD3 was recommended.

2.2 Examination procedure

In ULOVH, Chakaria, Cox’s Bazar there was a designated area where the clinical examination
and post-mortem (PM) examination of sick and dead birds were carried out. The PM examination
was performed based on the standard procedure and protocol described in the Atlas of Avian
Necropsy (Maj6 and Dolz, 2011). During the post-mortem examination personal protection was
ensured to prevent contamination. The birds were systematically examined and gross pathological
lesions were observed and carefully recorded. As the laboratory facilities were not up to the mark,
the final diagnosis of all bacterial, viral, and fungal diseases was made based on clinical history,
clinical symptoms, and post-mortem lesions, as mentioned in the Manual of Poultry Diseases
(Brugere-Picoux et al.,, 2015). After the post-mortem examination, the dead birds were

immediately thrown into the garbage dump.
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2.3 Gross lesions

During the post-mortem examination of the dead birds, the following gross lesions were observed:
distended caecal and intestinal segments with frank blood, mucus and tissue debris. There was
found hemorrhages in the caecal wall and clotted blood in the lumen of caeca. There was sloughing
of the intestinal mucosa and mucosa was lined by a pseudomembrane. There was also found

hemorrhages in the intestine.

Figure 1: Hemorrhage in intestine

Figure 3: Pseudomembrane in intestine Figure 4: Distended caeca with clotted
blood in the lumen of the caecum
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2.4 Microscopic findings
The main features of the members of the Eimeria are: The structure of the sporulated oocyst, which
always contains four sporocysts, each contains two sporozoites. In coproscopy, sporulated oocyst

of Eimeria was found.

Figure 5: Sporulated oocyst of Eimeria Species

2.5 Diagnosis

Based on clinical history, clinical signs, gross lesions and microscopic findings the disease was

diagnosed as coccidiosis (caecal and intestinal) and necrotic enteritis.
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Chapter-1I1

Results and Discussion

Under field situations, a preliminary diagnosis of coccidiosis can be made based on clinical history,
clinical symptoms, post-mortem examination and a minimal parasitological examination (Adene
and Oluleye, 2004). The segmental locations and the type of intestinal lesions strongly indicate the
species involved in the outbreak. For example, E. tenella parasitizes the caecum, while E. necatrix
is responsible for the middle intestinal lesions associated with sloughing of the intestinal mucosa
(Bishu, 1982; David, 2000; Adene and Oluleye, 2004), as observed in this case. Treatment can

therefore be initiated while laboratory testing confirms the diagnosis (Adene and Oluleye, 2004).

The possibility of intercurrent bacterial infections has been reported (Adene and Oluleye, 2004),
as in this case where Clostridium perfringens causes Necrotic Enteritis (NE). The main
pathogenesis behind each Eimeria species is due to rapid proliferation within the mucosal epithelia
of the intestinal lining, causing inflammation, disruption of intestinal integrity, and bleeding that
lead to secondary infections, morbidity, and mortality (Assis et al., 2010). The intestinal damage
caused by coccidia is a major predisposing factor for Necrotic Enteritis leading to C. perfringens
overgrowth and toxin production (Assis et al., 2010). Therefore, treatment for secondary bacterial
infections should often be considered in coccidiosis outbreaks. Here, as a treatment, we have given
amoxicillin and sulfaclozine Na. After recovery vitamin AD3 was recommended for epithelial

regeneration of intestine. Other supportive treatment like immune stimulator can also be provided.

It has been reported that a high stocking density promotes coccidiosis (Trees, 1999; David, 2000;
Etuk et al., 2004). Alternatively, contaminated equipment, food containers, staff, rodents, insects
and wild birds have been blamed for the spread of coccidiosis (Abdu et al., 2008; Chookyinox et
al., 2009). In addition, clinically infected and recovered adult birds have been shown to secrete
oocysts in their feces, thereby contaminating food, dust, water and soil (Trees, 1999; David, 2000;
Etuk et al., 2004). In addition, oocysts have been shown to survive outside the host for up to 2
years and withstand low temperatures, dry conditions and many forms of disinfectant (David,
2000). In this case Clostridium perfringens infection causing NE along with coccidiosis may

strongly indicate poor sanitary and hygienic measures on the farm.
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Chapter-1V

Conclusions and Recommendations

Coccidiosis is a major disease threat to commercial broiler production in Bangladesh. Appropriate
measures must therefore be taken to prevent outbreaks of coccidiosis, otherwise they will continue
to cause significant losses to the poultry industry, especially if conditions conducive to parasite
development are created. Poor management, including wet litter and crowding, along with
environmental and seasonal exposure add to the vulnerability of the vulnerable commercial poultry

population, leading to the development and spread of coccidial infections.

A sanitary condition should be maintained on farms, including frequent removal of litter, clean
feeding and water utensils. Since old chickens can serve as a source of infection (carrier) for young
chickens, a mixed keeping of different age groups of chickens should be avoided. Avoiding
overcrowding and making good use of a prophylactic anti-coccidial shuttle program are essential
for controlling the threat of coccidiosis. Finally, more studies need to be carried out to develop

sustainable and inexpensive prevention and control methods.
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