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ABSTRACT *: The aim of this study was assess the macroscopic and microscopic appearance of the normal and 

the abnormal gut in coccidiosis disease of broiler chickens during post hatching age in souk Ahras area. The 

results showed that the small intestine is the most sensitive organ to avian coccidiosis. The necropsy showed 

that the lesions are expressed according to the species, A strong congestion with hemorrhagic area in cecum 

coccidiosis. Atrophy of the intestinal villous with thickening of the mucosa was observed in the case of intestinal 

Coccidiosis. Microscopic translation revealed hydropic degeneration and necrosis of enterocytes with pycnotic in 

the intestinal mucosa and the presence of strong enteritis. Coccidiosis is one of the most frequent parasitic 

diseases in poultry in Algeria, it takes many forms and occurs all types of poultry farming around the world, this 

illness has serious economic damage, an epidemiological surveillance plan for this disease is necessary in order 

to control its propagation and to reduce its risk. 
 

Keywords: Broiler Chickens, Post Hatching Age, Coccidiosis, Macroscopic and Microscopic Appearance. 
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INTRODUCTION 

 

Avian coccidiosis is a very severe intestinal parasitic disease found in all parts of the world where poultry are 

kept, caused by protozoa of the sporozoa class: coccidia.1 (Henry et al., 1974). The coccidia of farmyard animals are 

mainly of the genus Eimeria (Tenter et al., 2002). Leuwenhoek discovered coccidia in 1674 when he found 

corpuscles in rabbit liver canals that could only be oocysts of Eimeria stiedae (Dobell, 1922).  

Eimeria have a narrow specificity both for the host species and for their location along the digestive tract 

(Horton-Smith and Long, 1965, 1966; Long and Millard, 1976). The presence and multiplication of various coccidia of 

the genus Eimeria lead to the destruction of epithelial cells at the intestinal and/or caecal level during their 

development (Bussieras and Chermeite, 1992a); it manifests itself by an acute and fatal haemorrhagic enteritis, or by 

a subclinical form (Euzeby, 1987). This disease can seriously limit the development of poultry production, both in 

farm and industrial livestock (Yvoré et al., 1982; Sykes, 1994).  

There are no farms without coccidia, but the presence of coccidia does not necessarily mean infestation 

(Crevieu-Gabriel and Naciri, 2001), Contamination by coccidia is an almost inevitable phenomenon in breeding. The 

only source of the parasite in a farm is infected animals that reject oocysts in their faeces. Contaminated by rejected 

oocysts, litter, feed and water also become sources of contamination (Yvoré et al., 1982; Naciri and Yvore, 1982.; 

Holdsworth et al., 2004). Coccidial oocysts are very resistant, especially after sporulation, which explains the 

durability of the infection (Matsui et al., 1989; Gajadhar et al., 2015). In water, oocysts are still infecting after 14 

months (Eimeria necatrix) or even 24 months (Eimeria tenella) (Bussiéras and Chermette, 1992b).  

Infection always occurs the by oral route, following ingestion of sporulated oocysts with food or drinking water. 

The more oocysts are ingested, the more severe the lesions. Massive ingestion at one time is more Pathogenic than 

the same total amount of oocysts ingested over several days. The doses required to cause disturbance vary widely 

between species (Conway and McKenzie, 2007; Williams, 1998). Several factors can favour the appearance or 

severity of coccidiosis in a farm: non-compliance with hygiene rules, overcrowding, the farming method (on slats or 

floors) and the management of the farm as a whole (humidity, temperature, ventilation, etc.). Responsiveness 
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depends on the animal species, breed, lineage, age, immune status of the animals and the existence or absence of 

intercurrent diseases (Bussiéras and Chermette, 1992b). Food (composition and distribution mode) also plays an 

important role in susceptibility to coccidiosis (Crevieu-Gabriel and Naciri, 2001; Yun et al., 2000). The frequency of 

coccidial infections in chickens, even under modern production conditions, reflects both the adaptability of the 

parasite and the way birds are raised (Yvoré et al., 1982; Chapman et al., 2002). Once a building is contaminated, it 

is almost impossible to completely decontaminate the environment (Carbo Baptista et al., 1976). Studies with broilers 

have shown that exposure to sporulated oocysts usually begins shortly after chicks are placed on the litter (Braunius 

and Litjens, 1984.; Sanni, 1989). Contamination by Eimeria oocysts is generally low during the first two to three 

weeks, increases rapidly to a peak between the fourth and sixth weeks, and then decreases around the seventh to 

eighth week (Conway and McKenzie, 2007; Williams, 1998).  

This protozoosis is the first parasitic disease of poultry (Azeroual et al., 2013; Titilincu et al., 2007) and has a 

considerable economic impact on poultry farms, due to losses due to mortality and reduced performance and to the 

cost of medication (Shirley et al., 2007.; Kinung’hi et al., 2004; Williams, 1999; Vermeulen, et al., 2001; Loószová et 

al., 2001). The global economic cost of preventing coccidiosis (chickens and turkeys) is more than $300 million per 

year (Ayad and Driss, 2015; Dalloul and Lillehoj, 2006). In medical terms, coccidiosis results in a mortality rate of up 

to 80-100% of the workforce (Buldgen, 1996; Triki-Yamani et al., 2014). The control of this disease is necessary for a 

real development of poultry farming and the timely use of prophylactic cocido-statics is a way to prevent this disease. 

Also poultry losses can be minimized by rapid chemotherapeutic treatment (Nweze, and Obiwulu, 2009; Hafez, 

2008).  

The determination of the intestinal necropsy consequences of coccidiosis in broilers is still a topic that is not 

studied in the pathological anatomy of poultry. Therefore, the aim of our work is a macroscopic and microscopic study 

of the intestine of broiler chickens in the normal state and during coccidiosis. 

 

MATERIAL AND METHODS  

 

Ethical approval 

The experiment was carried out according to the National Regulations on Animal Welfare and Institutional 

Animal Ethical Committee. 

 

Animals 

The experimental study was conducted on 30 broilers 5-week-old of a single strain (coccidiosis is more 

susceptible in broilers between 3 and 5 weeks old), Ross strain 308 (fast-growing chicken). The animals are raised on 

the floor, on straw bedding in non-air-conditioned greenhouse buildings. Animals receive three types of preventive 

medication: an anti-infective (Vigal 2 X), an anticoccidial (Coccidiopon), and a protective hepatoid (Renyl). During the 

entire breeding period, the animals received only one type of feed whose formulation is shown in Table 1, this feed 

originates from the ONAB (Office National des Aliments du Livestock), the feed and water for drinking have been 

distributed ad libitum. 

 

Table 1 - The composition of the food (ONAB). 

Food Quantities (%) 

Corn 64.8% 

Soja 27% 

C.M.V (mineralo-vitamin supplement) 1% 

Calcareous 1.2% 

Gros son 5% 

Phosphate 1% 
 

Instrumentations 

For the realization of this work the following equipment was used: 

 Auto-clave memmert model 100-800  

 SLEE MAINZ PLC / Type MTP / SN : K12024  

 Paraffin / Nahita dispenser. Model No. 520  

 OPTIKA photonic microscope  

 DM series photographic microscope. OPTICA 

 Microtome SLEE / CUT4062 / SN : A120038  

 Cooling plate / Nahita. Model No. 520/1  

 Dissection Kit  
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Methods 

Macroscopic study of the intestine in the normal state and during coccidiosis disease. Necropsies are 

performed on freshly euthanized chickens to maintain the integrity of the organs and tissues to be examined. The 

animals are sacrificed in the gentlest possible way, quickly dissected, the intestines carefully removed to avoid the 

risk of crushing and then placed in vials filled with fixative (10% formaldehyde). 

Macroscopic study: Observation of the intestine with the naked eye, in both normal and abnormal states (in 

coccidiosis disease) 

 

The microscopic study 

 

Fixation of the organs. There are several fixing agents but formaldehyde remains the best fixative because it 

can fix large parts without dissection and penetrates quickly into the tissues. 

 

Post fixation. Remove the attached intestine and put them under tap water for at least three hours, then cut 

three to six fragments and place them in identified plastic cassettes. According to Luna (1968), we have the following 

successive passages: Ethanol 80% (4 hours), Ethanol 95% (2 hours), 100% ethanol (3 hours), Xylene (2 hour), 

Paraffin (13 hours). The purpose of this passage in the automaton is dehydration (passages in alcohols, of different 

degrees); thinning (xylene) and impregnation (infiltration) in the paraffin. The duration of the passage of the 

fragments through the PLC is 24 hours. 

 

Blocking. The paraffin inclusion is carried out within a device set at 55°; the parts are placed in stainless steel 

moulds then the heated paraffin is poured into the moulds and puts the labels on top of the molds; then the molds 

are detached after a complete cooling. The parts are put in blocks and kept cold indefinitely. 

 

Microtomization and gluing of the cuts on the blade. They make it possible to obtain cuts whose thickness is 

from 5 to 7μ and to put them on a transparent glass support. The procedure described by Darboux (1994) should be 

followed, which includes the following steps: 

 

Rendering by the removal of excess paraffin with a knife. Mounting the block on its support; the block must 

remain parallel to the knife. The microtome roughing eliminates the paraffin in front of the sample to obtain a 

complete cut of the tissue to be stained. The actual cutting is obtained by regularly passing the part to be cut in front 

of the razor or knife of the microtome. The glueing of the cups on a glass slide; on each slide is engraved the 

identification number of the block. The cutting is done on a heated plate and the drop of gelatinous water placed on 

the blade holds the cut on the blade. 

 

Drying of the blades. It is made in an oven at 60°C for 24 hours, the cups are then covered with a thin film of 

paraffin which protects them from the air and keeps them indefinitely. 

 

Staining with Eosin Haematoxylin: 

 Xylene (4 minutes). 

 100% ethanol (2 minute). 

 Ethanol 95% (1 minute). 

 Tap water (10 minutes) 

 Hematoxylin (15 minutes). 

 Tap water (washing). 

 Alcohol Acid: 3 to 5 dips. 

 Tap water briefly. 

 Ammoniacal water (ammonia waters): 3 to 5dips. 

 Tap water (10 to 20 minutes). 

 Eosin (15 seconds to 2 minutes). 

 Ethanol 95% (2 minutes). 

 100% ethanol (4 minutes). 

 Xylene (4 minutes). 

 

Taking pictures. It is done through the use of a camera integrated in the DM series optical photographic 

microscope (OPTIKA); the sensitivity of this camera is adjusted to the sensitivity of the film used (100 ASA). 
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RESULTS 

 

Results of macroscopic and histological study of the intestine in its normal state and during coccidiosis have been 

presented in the following figures (Figures 1-2 for normal state, and Figures 3-6 for during coccidiosis). 

 

   
Figure 1 - (a) Intestine of a broiler chicken; (b) Intestine in a 5-week old broiler chicken (H&Ex40). 

 

 

                  
Figure 2 - (a) Intestine in a 5-week old broiler chicken (H&Ex100) 1: enterocytes. 2: villosity, (b)Intestin in a 5-week old 

broiler chicken (H&Ex100) 1: enterocytes; 2: villosity; 3: mucous membrane; 4: muscular membrane. 

 

 

    
Figure 3 - (a) The presence of severe congestion in the duodenal area during the acute phase of coccidiosis (b) 

Congestion of the jejunal part during the acute phase of coccidiosis. 

a 

a 

a 

b 

b 

b 
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Figure 4 - (a) Congestion of the jejunal part during the acute phase of coccidiosis (b) The presence of congestion 

during caecal Coccidiosis 

 

 

 

    
Figure 5 - (a) Histological aspect of intestinal coccidiosis with a degenerative phase of enterocytes. 1: oocyst. 2: 

degeneration. (b) Enteritis caused by coccidiosis (H&Ex100). 

 

 

 

    
Figure 6 - (a) Intestinal coccidiosis with enterocyte necrosis and pycnosis (H&Ex100); 1: necrosis. 2: pycnosis (b) The 

presence of significant acute intestinal inflammation with hydrophilic degeneration during intestinal coccidiosis; 1: 

degeneration. 2: oocyst. 

a 

a b 

a b 

b 
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DISCUSSION 

 

Coccidiosis in broilers is a well-known and well-described disease that has been present for many years. We 

know both the clinical description (Molla and Ali, 2015; AKAKPO, 1974). The lesional description with the Johnson 

and Reid grid (1970) and the global economic impact (Johnson and Reid, 1970; Williams, 1999). 

The autopsy of birds is performed in a classical way according to the method validated in the pathological 

anatomy laboratory of the Agronomic veterinary Institute. Each of the birds is then observed in the intestine with 

particular attention to coccidial lesions. 

 

Coccidiosis is one of the most common parasitic diseases in poultry. They can take many forms and are found all over 

the world and in all types of poultry farming. Our macroscopic and histological study on the broiler chicken intestine 

during the disease in the Souk Ahras region led to the following result: 

- Coccidiosis reduces zootechnical performance and disrupts digestive function. 

- A strong enteritis, sometimes hemorrhagic, caused by different species of the Emeria genus. 

- Active congestion related to hyperhaemia and passive congestion related to stasis has been demonstrated in 

different parts of the small intestine (duodenum, jejunum and ilium). 

- Histological lesions consist of degeneration and necrosis of enterocytes. 

- -The presence of significant inflammation, hydrophilic degeneration with functional repercussions. 

- Pycnosis in the intestinal mucosa. 

The severe damages for the economic context of this disease, requires the installation of a global 

epidemiological surveillance plan for this pathology is necessary in order to control its propagation and to reduce its 

risk. 
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Analysis of the different species of coccidia shows that the pathology is dominated by E. acervulina, to a lesser 

extent by E. tenella and to a very low level by E. maxima. This is another reassuring fact: E. maxima and E. acervulina 

are classically perceived as the most pathogenic and economically costly coccidia because they affect the main 

absorption areas of the intestine, unlike E. tenella (Molla and Ali, 2015).  

It therefore appears that these are under control on the national territory today thanks to medical and medical-health 

prophylaxis introduced by veterinarians (Baycox and Elancoban). Mostly it is E. acervulina which emerges as the most 

commonly found coccidial species. Analysis of bird ages shows that coccidial lesions are not completed at 26-28 days 

but later at 36 to 40 days, which is consistent with the literature on the establishment of immunity in broilers 

(Chapman, 2014; Chapman et al., 2010).  

These results are in agreement with our results; the necrosis examination reveals sometimes haemorrhagic enteritis 

and the histological lesions consist of degeneration and necrosis of the enterocytes, the presence of significant 

inflammation and hydropical degeneration with functional repercussions. 

It is therefore relevant if we wish to better control this pathology, particularly in the final stages of the chickens' lives, 

to control coccidiosis beyond 26 to 30 days and to continue using coccidiostats (Elancoban) beyond 20 days in order 

to limit the economic impact of the pathology, intestinal lesions, protect animal welfare and limit the resident 

populations of coccidial oocysts in farm buildings, a similar results report by Brugère-Picoux and Silim (1992); Yvoré, 

(1992). 

 

CONCLUSION AND RECOMMENDATIONS 
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RESUME: L’objectif de notre travail est d’étudier l’aspect macroscopique et microscopique de l’intestin à l’état 

normal et lors de la coccidiose chez le poulet de chair pendent la vie postnatale à la région de souk Ahras. Les 

résultats montrent que l’intestin grêle est l’organe le plus sensible à la coccidiose aviaire, l’examen nécropsique 

montre que les lésions sont exprimées selon l’espèce. Une forte congestion avec des zones hémorragiques dans le 

cas de la coccidiose caecale, la traduction macroscopique montre une atrophie des villosités intestinales avec un 

épaississement de la muqueuse dans le cas de la coccidiose intestinale, l’examen histologique révèle une 

dégénérescence parfois hydropique et nécrose des entérocytes avec pycnose au niveau des cellules de l’épithélium 

intestinal et la présence d’une forte entérite. La coccidiose est l'une des maladies parasitaires les plus fréquentes 

chez les volailles en Algérie, elle prend de nombreuses formes et touche tous les types d'aviculture dans le monde, 

cette pathologie a de graves dommages économiques, un plan de surveillance épidémiologique de cette affection 

est nécessaire afin de contrôler sa propagation et de réduire son risque. 

 

Mots clés: Poule De Chair, Intestin, Coccidiose, Aspect Macroscopique Et Microscopique. 
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