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Pathology and molecular detection of coccidiosis 

in experimentally infected domestic pigeon  
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Konch 

 
Abstract 
The present study was undertaken to study the experimental infection in domestic pigeon (Columba livia 

domestica), its pathological interpretation and molecular detection of coccidia due to Eimeria sp. During 

the present investigation, experimentally infected birds showed the symptoms of droopiness, ruffled 

feathers, slight diarrhoea, greenish coloured faeces and blood tinged droppings. During the experimental 

infection, oocyst shedding was observed from 5th day of oral infection of coccidia. At necropsy, different 

developmental stages of coccidia oocysts were seen in the enterocytes with histopathological changes 

like mild congestion in the small and large intestine, diffused areas of haemorrhage in intestinal mucosa. 

PCR employed for amplification of ITS-1 gene of Eimeria genus showed clear band at 510 bp.  
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1. Introduction 
Coccidiosis is a parasitic disease of the intestinal tract of birds caused by various species of 

protozoan parasites within the genus Eimeria [1]. The infective stage of coccidian, oocysts are 

excreted with host dropping and must be transmitted orally with food. Therefore birds foraging 

on the ground are specially exposed to infection [2]. The affected pigeon looks healthy but they 

are less active [3]. Diarrhoea, which may become bloody in severe cases, is the primary 

symptom. In susceptible birds clinical signs of illness appear 4-8 days after infection and 

sporulation takes 48 hours [3]. The symptoms of coccidiosis are not specific but generally 

include hunched posture, ruffled feathers, bloody or mucoid diarrhoea, weight loss and poor 

performance in racing pigeon [4]. Diagnosis of the disease can be done on the basis of clinical 

sign, faecal examination and preparation of smear from the lining of the gut. For prevention of 

coccidiosis simple hygiene practices are mostly effective in pigeons. Cages that prevent access 

to faeces will help to control coccidiosis in large extent. If the facilities are not available to 

separate birds from faeces it is important that non absorbent bedding be used, as moist 

environments support development of the infective stages of coccidian.  

The purpose of the research was conducted to study the details of pathology caused by Eimeria 

sp. in experimentally infected pigeon and its molecular detection. 

 

2. Materials and methods 

2.1 Study area 

The study was carried out in the Department of Parasitology, College of Veterinary Science, 

Assam Agricultural University, Khanapara, Assam, India, in March 2015. 
 

2.2 Experimentation for coccidia infection 

Eight apparently healthy pigeon squabs were bought from markets of Guwahati and brought to 

the Department of Parasitology, College of Veterinary Science, Khanapara, Assam, India. The 

birds were subjected to parasitological examination of blood, throat swab and faeces to 

confirm them infection free. The squabs were housed indoors in well ventilated cages under 

proper hygienic measures and fed rice grains, maize etc. and water adlibitum daily. The squabs 

were divided into two groups, comprising of 4 pigeons each. In Group I, the four squabs were 

used for experimentation by giving oral infection of coccidia and in Group II: the 4 squabs 

were kept as uninfected control. 

For oral infection, the oocysts material of Eimeria sp., (as identified by morphology Soulsby) 

[5] was washed one to several times in tap water either maintained in fresh faeces or 2.5% 
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potassium dichromate. After the final washing by 

centrifugation in a 15 ml centrifuge tube, the tube was half 

filled with distilled water for thorough mixing of the 

suspension by inverting the tube several times.  

After the suspension was mixed, the washed sample was 

pipetted out in drops, taken onto a slide and oocysts were 

counted under low power objective of a microscope. The 

number of oocysts used / bird was 400. The required oocysts 

in distilled water was pipetted out into an eppendorf tube and 

introduced into the crop of the pigeon to be infected by means 

of an eye dropper. This was accomplished by holding the 

pigeon down, prying open the beak with the thumb and index 

finger, and stretching the neck to allow the dropper to slip 

down the oesophagus to the crop. Each bird was observed for 

several minutes after being fed oocysts, as it might regurgitate 

the inoculum. The four infected squabs were observed for 

change in physical appearance, clinical symptoms and their 

faeces were examined daily. The birds were sacrificed on day 

12 for gross pathology, histopathology and molecular study. 

 

2.3 Gross pathological examination 

During post mortem, each carcass was opened and observed 

in-situ. This was followed by detailed examination of all 

organs and gross alterations, if any (necrotic and 

haemorrhagic lesions, thickening of intestine etc) observed 

due to coccidia infection was duly recorded. Intestinal tissues 

collected from carcass showing positive lesion of coccidia 

were collected and preserved in 70% ethanol for molecular 

detection by PCR. 

 

2.4 Histopathological examination 

For histopathological examination, different parts of intestine 

were collected from sacrificed birds. The materials were 

preserved in 10% formalin solution. Representative pieces of 

tissues were cut into 2-3 mm thickness and kept for further 

fixation. Tissues were washed in tap water overnight, 

dehydrated in ascending grades of alcohol and cleared in 

xylene and then embedded in paraffin. The paraffin embedded 

tissues were cut into sections of 4-5 micron (µ) in thickness 

and stained with routine Haematoxylin and Eosin method 

following standard procedure of Luna [6] 

 

2.5 Molecular detection of Eimeria Genus 

2.5.1 Isolation of genomic DNA 

DNA was extracted from the intestinal tissue of sacrificed 

pigeons showing lesion of coccidia. The suspected intestinal 

tissues were cut into small size and preserved in 70% ethanol. 

For removal of ethanol, the tissue was washed 10-15 times 

using distilled water. The tissues were further cut into small 

pieces weighing approximately 25 mg and placed in a 1.5 ml 

micro centrifuge tube. One hundred eighty (180) µl Buffer 

ATL was added along with 20 µl Proteinase K and the tube 

was mixed by vortexing. The tube was incubated overnight at 

56ºC in a shaking incubator until the tissue was completely 

lysed. The genomic DNA was extracted using DNeasy Blood 

and Tissue Kit (Qiagen Germany) from step 2 and stored at -

20º C until further use. PCR was performed for Eimeria genus 

following the method as described by Garg et al. [7] to detect 

ITS-1 of Eimeria spp. The PCR amplification was done in a 

Technee-5000 thermal cycler (Bibby Scientific) using 

oligonucleotide primers (EF1 5′ AAG TTG CGT AAA TAG 

AGC CCTC 3′and ER1 5′ AGA CAT CCA TTG CTG AAAG 

3′) in 25µl reaction mixture containing 2.5 µl 10x PCR buffer, 

0.5 µl dNTP (10 mM), 1.0 µl (20 pmol/µl) of each forward 

and reverse primer, 0.25µl Taq DNA polymerase (5 IU/ µl), 

2.0µl of genomic DNA and nuclease free water up to 25µl. 

PCR amplification was done with initial denaturation at 94 ˚C 

for 3 min followed by 30 cycles each consisting of 

denaturation for 30 sec at 94 ˚C, annealing for 30 sec at 55 ˚C, 

elongation for 90 sec at 72 ˚C and final elongation at 72 ˚C 

for 7 min. A negative control consisting of a reaction mixture 

without the DNA template was also taken. 

 

2.5.2 Electrophoresis 

For visualization of the PCR product, gel electrophoresis of 

amplified DNA was done in 1.5% agarose gel for 1 hour at 5 

Volts per cm using 1 X Tris Acetate EDTA (1X TAE) 

running buffer. Four µl of the PCR product mixed with 3 µl 

of gel loading dye (6X DNA Loading Dye, Fermentas) was 

loaded on to the gel with standard markers (100 bp DNA 

ladder, Fermentas). The gel was then stained with ethidium 

bromide (0.5 µg/ ml) and visualized under gel documentation 

system (DNR Bio-Imaging System, Mini Lumi) for the 

expected product size and images were obtained.  

 

3. Results and Discussion 

3.1 Experimentation for coccidia infection 
Experimental infection was carried out in healthy disease free 

birds for establishment of the infection. Coccidiosis in pigeon 

is probably very common and generally well tolerated by 

them. The change in physical appearance of infected pigeons 

and microscopic detection of oocysts during the course of 

experimental infection of coccidia (Eimeria sp) is presented in 

Table 1. During the experimentation, on “0”day of infection, 

birds were found healthy and no alteration was seen. On 

faecal examination no oocysts were detected. Within 1-4th day 

post infection, birds were found normal and no oocysts were 

detected. Infected pigeon squabs started showing signs of 

illness like slight droopiness with ruffled feathers from 5th day 

post infection (Fig.-1-a-). The faeces were constipated and 

white in colour like lime (Fig.-1-b-). Examination of faecal 

sample by floatation method revealed oocysts of Eimeria sp. 

By 7th day of infection, the consistency of faeces changed to 

foamy (Fig.-1-c-) and watery diarrhoea. Examination of the 

affected birds revealed weakness, reduced appetite and there 

was gradual loss of weight of the squabs. Within another 1-2 

days, the faeces turned greenish in colour (Fig.-1-d-). Highest 

concentration of oocysts (+++) were observed in faeces after 

8 days of oral infection (Fig.-1-f-) during which period the 

birds stopped taking feed but drank only water, showing 

symptoms of droopiness, weakness and emaciation. From 10th 

day post infection there was blood in droppings (Fig.-1-e-). 

During this time, the birds showed disinclination to move 

along with severe emaciation. Since the detection of oocysts 

in faeces of birds from 5th day of infection with moderate 

output, there was continuous discharge of oocysts until day 11 

with variation in the number of oocysts discharged. Similar 

findings were reported by Levi [8] and additionally he had 

recorded paralysis which developed in the bird affected with 

coccidia. Mahdi and Al-Rubaie [9] observed decrease in body 

weight of bird affected with Eimeria sp. 

 

3.2. Pathology of coccidia infection 

The pathological changes observed due to coccidia infection 

in pigeon squabs included gross haemorrhagic and necrotic 

lesions, thickening of intestine and excessive mucus 

production in the lumen of intestine (Fig. – 2 a-d). Similar 

lesions were also observed by Jatau et al. [10] in case of broiler 

chick having infection of Eimeria sp. 
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3.3 Histopathology of coccidia infection 

Histopathological changes of intestine showed mild 

congestion in the small and large intestine, diffused areas of 

haemorrhage in intestinal mucosa and different developmental 

stages of oocysts of coccidia were also seen in the 

enterocytes. Sloughing of intestinal epithelium was also seen. 

Hyperactivity of goblet cells and polymorphonuclear 

infiltration of intestinal mucosae was noticed. Similar 

alterations in intestine were observed by Jatau et al. [10] and 

You [11] while working with poultry coccidia.  

 

3.4 Molecular detection of Eimeria genus 

In our study, genomic DNA of Eimeria was extracted from 

tissue showing lesions of coccidia infection. In contrast, Yang 

et al. [12] extracted DNA from oocysts using lysis buffer. DNA 

could not be extracted from oocysts of Eimeria during our 

present work even after following several standard protocols. 

PCR employed for amplification of ITS-1 gene of Eimeria 

genus showed clear band at 510 bp. Contrary to this, Yang et 

al. [12] performed three nested PCR by amplification of 18S 

rRNA, 28S rRNA and a partial COI gene for characterization 

of an Eimeria isolate (E. labbeana-like) in a domestic pigeon 

in Australia.  

Literature is scarce to compare our present findings with those 

of other workers. 

 
Table 1: Experimental Infection with Coccidia (Eimeria Sp.) 

 

Day of infection Observation 
Microscopic detection of oocyst 

of Eimeria in faeces (gradation) 

0 day Birds healthy and no alteration is seen No oocyst (-) 

1-4 days Birds appeared normal No oocyst (-) 

5th -6th day 
Birds started showing signs of illness: Slight droopiness, ruffled 

feathers, lime colour constipated faeces 
Oocysts present (+) 

7th day 
Affected squabs showed weakness, reduced appetite, gradual loss of 

weight, foamy watery diarrhoea 
Oocysts present (++) 

8th -9th day 
Birds stopped taking feed, drank water, Droopiness, weakness and 

emaciation, Greenish colour faeces 
Oocysts present (+++) 

10th day Disinclination to move, severe emaciation, Blood in droppings Oocysts present (++) 

11th day Severe emaciation Oocysts present (++) 

12th day Affected squabs sacrificed Oocysts present (+) 

 

   
 

a.     b.     c. 

 

   
 

d.     e.     f. 
 

Fig 1: Appearance of bird after infection with coccidia (a) and changes in colour of droppings (b-e) and high concentration of oocyst (f) 
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a.      b. 

 

 
 

c.      d.  
 

Fig 2: Gross pathological lesions seen in pigeons due to coccidia infection ballooning of small intestine (a-b); Haemorrhagic intestine (c-d). 

 

   
 

a.      b.     c. 

Fig 3: Photomicrograph of intestine showing (a-b) diffuse areas of haemorrhages and presence of oocyst of coccidia; (c) sloughing of intestinal 

mucosa, H&E X400 

 

 
 

Fig 4: PCR product at 510 bp of Eimeria (L-Ladder 100 bp, Lane-

2,3,4 & 5 positive sample, 1- Negative control 

4. Conclusion 

Experimental infection in pigeons with coccidia resulted 

development of clinical symptoms, parasitic stages, 

pathological lesions and histopathological alterations in tissue 

sections. Gross pathological changes observed in case of 

coccidia infection were haemorrhagic and necrotic lesion in 

the intestinal mucosa, ballooning and thickening of intestine 

and excess amount of mucus production. Histopathologically, 

the intestinal mucosa showed diffuse areas of haemorrhages, 

oocysts were also detected in the intestinal mucosa. 

Amplification of ITS-1 gene of Eimeria genus by PCR 

revealed clear band at 510 bp. 
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