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do Sul, Av. Bento Gonçalves 9090, Prédio 42505, Porto Alegre, RS 91540-000, Brazil. E-mail: 
paulataunde@gmail.com

Avian colibacillosis is an acute and globally occurring infectious disease of domestic and 
wild birds caused by Escherichia coli, and it is associated with considerable economic losses 
mainly due to the morbidity and mortality associated. The present study aimed to describe 
the pathological, bacteriological and immunohistochemical aspects of avian colibacillosis in 
broiler chickens of Mozambique. Forty-nine broiler chicken presented anorexia, decreased 
weight gain, ataxia, diarrhea, dyspnea, and death in a clinical course of 3-5 days. The birds 
were raised in five farms (small, medium and large farms) with manual and automatic 
breeding system, with flocks ranging from 100 to 20,000 birds. At the necropsy, all birds had 
poor body condition, and the pericardium and the Glisson’s capsule of all avian exhibited 
different degrees of adherence often associated with severe fibrin deposition. The thoracic 
and abdominal air sacs were thickened and adhered to the costal wall. Mild, moderate or 
marked hepatomegaly associated with white pinpoint multifocal areas (100%, 49/49) and 
mild to moderate splenomegaly in 75.5% (37/49) with a mottled surface were observed. The 
lungs and kidney were enlarged and reddish. Histologically, a multiorgan fibrinoheterophilic 
polyserositis was observed in 75.5% of the cases (37/49), which were characterized by 
inflammatory infiltrates composed mainly of degenerative heterophils, macrophages and 
plasma cells, associated with fibrin deposits and intermixed by coccobacillary bacterial 
basophilic aggregates. These affected mainly the pericardium (28.6%, 14/49), the pleura 
(18.4%, 9/49), the Glisson’s capsule (10.2%, 5/49), the ventriculus (10.2, 5/33), and the 
proventriculus (8.2%, 4/49) serosa. Multifocal to coalescing areas of coagulative necrosis 
associated with similar inflammatory cells were observed mainly in the spleen (28.6%, 14/49), 
liver (24.5%, 12/49), and intestines (22.4%, 11/49). A similar infiltrate was also observed 
affecting the the lungs (16.3%, 8/49), the kidney (16.3%, 8/49) and the myocardium (14.3%, 
7/49).  Isolation and identification of E. coli was obtained in 12 cases through bacterial culture. 
Some organs (2 cases of each farms) were selected and submitted to immunohistochemistry 
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RESUMO.- [Caracterização patológica, microbiológica e 
imuno-histoquímica de colibacilose em frangos de corte de 
Moçambique.] A colibacilose aviária é uma doença aguda de 
ocorrência mundial que acomete aves domésticas e silvestres, 
causada por Escherichia coli e resulta em perdas econômicas 
consideráveis devido à elevada morbidade e mortalidade das 
aves. O presente estudo teve o objetivo de descrever os aspectos 
patológicos, bacteriológicos e imuno-histoquímicos de colibacilose 
aviária em frangos de corte de Moçambique. Um total de 49 
frangos de corte apresentaram anorexia, baixo ganho de peso, 
ataxia, diarreia, dispneia e morte em um curso clínico de 3 a 5 
dias. As aves eram provenientes de 5 granjas (pequenas, média 
e grandes), com sistema de criação manual e automático, com 
rebanhos que variavam de 100 a 20.000 aves. À necropsia, todas 
as aves exibiam condição corporal ruim a caquética, além de 
pericárdio e cápsula de Glisson de todas aves (100%; n=49) 
com diferentes graus de aderência e deposição de fibrina de 
forma difusa acentuada. Os sacos aéreos torácicos e abdominais 
estavam espessados e aderidos à parede costal. Foi observado 
ainda hepatomegalia discreta, moderada a severa frequentemente 
associada com áreas multifocais puntiformes brancacentas (100%; 
49/49), e esplenomegalia discreta a moderada, associado a áreas 
multifocais moteadas (75,5%; 37/49). Os pulmões e rins estavam 
aumentados e com coloração avermelhada. Histologicamente, 
observou-se majoritariamente serosite fibrinoheterofílica 
em 75,5% dos casos (37/49), caracterizadas por infiltrado 
inflamatório composto por heterófilos degenerados, macrófagos, 
linfócitos e plasmócitos, com deposição de fibrina entremeada 
por uma miríade de estruturas bacterianas cocobacilares. Esta 
lesão foi observada principalmente em pericárdio (28,6%; 
14/49), pleura (18,4%; 9/49), cápsula de Glisson (10,2%; 5/49), 
ventrículo (10,2; 5/33) e em proventrículo (8,2%; 4/49). Áreas 
multifocais a coalescentes de necrose de coagulação associada 
a infiltrado inflamatório semelhante ao descrito foi observado 
principalmente no baço (28,6%; 14/49), fígado (24.5%; 12/49), 
e intestinos (8,2%; 4/49). Um infiltrado inflamatório semelhante 
também foi visualizado em pulmões (16,3%; 8/49), rins (16,3%; 
8/49) e miocárdio (14,3%; 7/49), Colônias puras de E. coli foram 
identificadas e isoladas em 12 casos. Alguns órgãos (2 de cada 
granja) foram submetidos ao exame imuno-histoquímico anti-E. 
coli e marcação positiva foi visualizada em todos casos testados, 
como em fígado (3/3), coração (4/4), baço (1/1), pulmão (4/4), 
intestinos (4/4), bursa de Fabricius (1/1), rim (1/1), ventrículo 
(1/1) e proventrículo (1/1). Estes resultados demonstram que 
E. coli foi a causa de morte destas aves. Sendo assim, a adoção de 
boas medidas de biosseguridade e de manejo são indispensáveis 
para a prevenção e controle da ocorrência da doença nas granjas 
de frango de corte de Moçambique.

TERMOS DE INDEXAÇÃO: Patologia, microbiologia, imuno-histoquímica, 
colibacilose, frangos de corte, Moçambique, doenças de aves, doenças 
infecciosas, bactérias, Escherichia coli, Maputo.

INTRODUCTION
Colibacillosis is a bacterial infectious disease that affects 
domestic and wild birds causing considerable economic losses 
in industrial and subsistence poultry farms, mainly due to the 
higher morbidity and mortality, as well as due to the higher 
costs with medical treatments (Dziva & Stevens 2008, Solà-
Ginés et al. 2015). The disease is caused by Escherichia coli, 
a gram-negative, non-spore forming, mobile, cocobacillary 
bacteria (Barnes et al. 2008, Markey et al. 2013). Many virulence 
factors have been demonstrated to play a crucial role in the 
pathogenicity of the strain (Nakazato et al. 2009). In addition, 
E. coli is a commensal bacterium of the intestinal mucosa of 
birds (Giovanardi et al. 2005, Srinivasan et al. 2014, Guabiraba 
& Schouler 2015). The presence of some predisposing factors, 
such as stress, poor immune status, coinfections (Dziva & 
Stevens 2008, Oliveira et al. 2019), physiological factors, 
environmental factors, as well as nutritional factors (Barnes 
et al. 2008), are associated with clinical disease.  The disease 
may occur causing a massive mortality of poultry of multiple 
ages (Srinivasan et al. 2014). The condition is worldwide 
distributed and constitutes one of the major challenges in 
industrial and subsistence poultry (Oliveira et al. 2019, Kim et 
al. 2020), mainly due to delayed development of affected birds, 
resulting in uneven batches (Ask et al. 2006), decreased egg 
production and condemnation of carcasses at the slaughter 
(Barnes et al. 2008, Al-Arfaj et al. 2016). Colibacillosis may 
present as a located or systemic condition (Cavero et al. 2009, 
Kabir 2010, Guabiraba & Schouler 2015), with the main 
clinical signs characterized by polyserositis, coligranuloma, 
omphalitis, septicemia, enteritis, and salpingitis (Barnes et 
al. 2008, Kabir 2010). The diagnosis of the condition may be 
obtained by the association of the clinical and pathological 
features in addition to the isolation and identification of the 
etiological agent (Barnes et al. 2008, Abalaka et al. 2017).

Mozambique’s poultry farming is an important economic 
activity that generates income and employment in that country 
(FAO 2013, De Oliveira et al. 2015, MA 2007). Moreover, 
colibacillosis constitutes one of the major challenges for poultry 
productivity, being one of the main conditions diagnosed 
in poultry farming in Mozambique (FAO 2013). Similarly, 
the condition has been previously described in Africa in 
poultry of Nigeria (Anyanwu et al. 2014, Abalaka et al. 2017), 
Zimbabwe (Mbanga & Nyararai 2015), as well as in laying 
hens of Egypt (Wafaa & Median 2011) and Senegal (Vounba 
et al. 2019). Despite the lack of reports of colibacillosis in 
Mozambique, the increased mortality, reduced productivity 
in poultry, as well as decreased egg production in laying hens 
constitute an important barrier for poultry industry of this 
country. Therefore, the aim of this study was to describe the 
pathological, bacteriological, and immunohistochemical (IHC) 
findings of colibacillosis in poultry of Mozambique.

anti-E. coli, and a positive stain was observed in all tested cases in liver (3/3), heart (4/4), 
spleen (1/1), lungs (4/4), intestines (4/4), bursa of Fabricius (1/1), ventriculus (1/1), and 
proventriculus (1/1) tissue sections. These results demonstrate that E. coli was the cause 
of mortality in these birds. Therefore, biosecurity and management measures should be 
employed to prevent and control the disease occurrence in Mozambique’s poultry farming.
INDEX TERMS: Pathology, microbiology, immunohistochemistry, colibacillosis, broiler chickens, 
Mozambique, avian diseases, infectious diseases, bacteria, Escherichia coli, Maputo.
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MATERIALS AND METHODS
Birds that died were submitted to necropsy, and multiple fragments 
of organs were collected, fixed in 10% neutral buffered formalin for 
48 hours, routinely processed for histology, embedded in paraffin, 
cut at 3µm and stained by hematoxylin and eosin (HE). The birds 
that were severely autolyzed were discarded from this study.  During 
the visits to the farms, information regarding the size of the batch, 
age of the birds, adopted handling, poultry bedding condition, 
hygienic conditions, ventilation status, as well as clinical status of 
the birds were obtained.

For isolation and identification of the agent, samples of the 
liver, spleen, heart and lungs from 12 birds from different farms 
were subjected to microbiological analysis. Since the gross pattern 
of lesions was similar between the farms, at least one sample of 
each farm was randomly selected for microbiological analysis. 
Therefore, bacterial culture was performed from samples of three 
birds from Farm A, three from Farm B, one from Farm C, two from 
Farm D and three Farm E. The samples were inoculated onto 5% 
blood agar and MacConkey agar, incubated for 24 hours at 37°C 
and the obtained colonies were identified through the association 
of cultural, morphologic and biochemical characteristics according 
to Markey et al. (2013).

Diagnosis confirmation was obtained through the detection 
of Escherichia coli antigens within multiple organs by the 
immunohistochemical technique (IHC). For this, one case of each farm 
was randomly selected, making a total of 18 tissue fragments: liver, 
heart, intestines and lungs, spleen, bursa of Fabricius, ventriculus 
and proventriculus. Antigenic retrieval was obtained by heating 
the sections with citrate buffer (pH 6.0) for 10 min, and nonspecific 
reactions were blocked with 5% skinny milk for 15 min at room 
temperature. The slides were incubated overnight at room temperature 
with the primary polyclonal antibody anti-E. coli (obtained from 
rabbit, ViroStart, Portland, Maine, USA) at a dilution of 1:200. The 
amplification signal was achieved by the peroxidase-labeled antibody 
method (MACH 4, Universal HRP-Polymer, Biocare Medical, Pacheco, 
California, USA), and the reaction was revealed with the chromogen 
3-amino-9-ethylcarbazole (AEC, Biocare Medical, Pacheco, California, 
USA). The slides were counterstained with Harris hematoxylin. As 
negative control, tissue sections of liver, lungs, heart and intestines 
were incubated with phosphate buffered solution (PBS) instead of 
the primary antibody, and as positive controls, tissue sections of 
intestine, liver, heart and lungs positive for E. coli infection were 
employed (De Lorenzo et al. 2018).

RESULTS
Epidemiological findings and clinical signs

From December 2018 to February 2019, five broiler 
chicken farms located at the Maputo and Matola cities, 
presented increased levels of mortality of the birds with a 
clinical presentation of weight loss. The farms were classified 
as small (C), medium (D and E) and large sizes (A and B), 
and housed, respectively 100-2,000 birds, 2,000 to 20,000 
birds, and above 20,000 birds. All farms had conventional 
buildings, with some particular features among them. Farms 
A and B had a ventilation system with exhauster fans, roofs 
with internal isolation system, automatic feeders and nipple 
drinker’s system. The bedding was composed by wood 
shavings and it was in a good conservation status; however, 
the hygienic status was poor. Farms C, D and E had manual 
creation systems, with manual feeders and drinkers, poor 

natural ventilation system based on handling side-curtains, 
the hygiene was poor with moist bedding in advanced state 
of decay, and sick birds were not segregated. In all farms, 
during the visit (from 9 a.m. to 16 p.m.) it was noted that 
all birds had only access to water, were deprived from food, 
and some of the birds tried to ingest the bedding. In addition, 
the batches were severely uneven, with small, medium and 
large birds. Besides that, some birds mainly in three farms 
presented clinical signs of ataxia, dyspnea, cough, sneezing, 
white to yellowish diarrhea, and cachexia, especially in small 
to medium size farms. 

The chicks were acquired from local incubators and the 
feeding was composed of protein, carbohydrates, minerals 
and vitamins, besides commercially available probiotics. The 
production cycle of the broilers ranged from 28 to 40 days. 
All owners highlighted that appropriate sanitary breaks 
of eight to 15 days were conducted, in addition to routine 
vaccination for Newcastle disease, infectious bronchitis and 
infectious bursitis, following the manufacturer instructions 
and according to the national vaccination program of broiler 
chicken in Mozambique (Do Amaral & Mlay 2012).

The clinical course varied according to the farms. Farm 
A housed 18,000 to 20,000 chicks per lot (one month). The 
birds from this study were 15 to 30 days-old broilers and 
during the cycle it was registered diarrhea, weight loss, and 
mortality since the first week of life. Farm B housed 20,000 
chicks per day, and the main complaint was weight loss, 
anorexia, and mortality affecting all age ranges. The farm had 
its own incubator for the supply of chicks, but it had a poor 
hatching rate. Farm C was the smallest, located less than 5m 
from the owner house, with a dog kennel closely and a capacity 
of 250-300 chicks per cycle. At this location, it was registered 
weight loss, diarrhea, loss of appetite, and mortality along all 
productive cycle. Farm D housed up to 5,000 birds per cycle, 
and presented recurrent cough unresponsive to antibiotic 
treatment, anorexia, dyspnea, diarrhea, weight loss, and 
mortality starting at the first week of life. Additionally, at the 
vicinities of the farm there were areas with cattle, goat and 
sheep production. Farm E housed 2,000 to 4,000 chicks, with 
birds presenting a clinical course of ataxia, cough, dyspnea, 
whitish diarrhea, weight loss, and anorexia. Similarly to Farm 
D, this farm had at the vicinities areas of cattle, goat and laying 
hens production.

In all farms, antibiotic treatment was employed with 
oxytetracycline, streptomycin, erythromycin, and gentamycin, 
but there was no clinical improvement. The owners highlighted 
that antibiograms were not previously conducted.

The morbidity rate was high (not estimated) in all farms, 
while the mortality rate in all productive cycle ranged from 
3.9% to 25.6%. During the analyzed period, 15 to 400 birds 
died per cycle at these farms.

Necropsy findings
At the external exam, birds from Farms A, D and E had a 

poor to cachectic body condition when compared to birds 
from Farms B and C, which had a regular body condition. 
Table 1 presents the number of birds submitted to necropsy 
and its age range according to each farm. Birds from Farm 
D had also ocular seropurulent exudates and torticollis. The 
birds from Farm E had also ataxia, besides ocular discharge 
and were in a poor body condition.
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In a total, 71 birds were analyzed, of which 56 were 
submitted to necropsy and a conclusive diagnosis was obtained 
in 49 cases. The remaining birds were discarded due to severe 
autolysis. At the internal exam, distinct degrees of adherence 
and severe fibrin deposits were observed at the pericardium 
(75.5%, 37/49) (Fig.1), at the Glisson’s capsule (75.5%, 
37/49) (Fig.2), and at the lungs (61.2%, 30/49) affecting 
mainly birds with an age range of 9 to 35 days. A variable 
hepatomegaly (mild, moderate and severe) was observed 
in all birds, frequently occurring in association to multifocal 
pinpoint whitish areas (75.5%, 37/49) occasionally reddish 
(24.5%, 12/49). The liver was yellowish, occasionally orange, 
in 10.2% of the cases (5/49). Mild to moderate splenomegaly, 
frequently with a mottled aspect, was observed in birds from 
all farms, with an exception to Farm D. The thoracic (anterior 
and posterior) and abdominal air sacs were thickened 
and adhered in all adult birds. In Farm D, there was only 
thickening of the thoracic air sacs. Birds from Farms A, B, C, 
and E had dark-reddish kidneys occasionally covered with 
fibrin deposits. Birds with diarrhea had a diffuse reddish 
intestinal mucosa with liquid dark-red to white contents in 
8.2% of the cases (4/49).

Histopathology
Microscopically, distinct degrees of fibrinoheterophilic 

serositis were observed mainly involving the pericardium, 
pleura, air sacs, ventricularand proventricular serosa. The 
lesion was characterized by a diffuse   infiltrate of intact and 
degenerate heterophils, macrophages often in phagocytic 
activity, which were intermixed by marked fibrin deposits 
and a myriad of coccobacilli bacterial structures (Fig.3). A 
mononuclear infiltrate composed of macrophages, lymphocytes, 
and plasma cells was observed frequently at the periportal 
spaces of the liver (Fig.4), at the interstitial space of the kidney 
and the lungs, as well as in air sacs and myocardium. The liver 
also presented multifocal to coalescent coagulative necrosis 
(24.5%, 15/49) and diffuse intracytoplasmic vacuolization of 
hepatocytes (32.7%, 16/49). The spleen had, mostly in adult 
birds, fibrinoid necrosis of follicular germinal centers and 
splenic arterioles (30.6%, 15/49) (Fig.5) and marked white 
pulp hyperplasia 28.6% (14/49) of the cases, respectively. 
A moderate enteritis   with   infiltrate of heterophils, 
lymphocytes, and plasma cells, often intermixed by multiple 
coccobacilli bacterial structures at the apical surface of the 
villi, was observed in 8.2% of the cases (4/49). Circulatory 
changes characterized by fibrinoid necrosis of blood vessels, 
thrombosis, congestion and hemorrhages were noted in 
63.3% of the cases (31/49) and especially in the liver, lungs, 
spleen and kidneys. IHC exam anti-Escherichia coli revealed 

marked multifocal immunolabeling in all fragments analyzed 
for each farm (Fig.6).

Bacteriology
Gram-negative small rods were identified in all 12 samples 

analyzed, which represented all farms of this study. Based 
on the biochemical (IMViC: indole+/MR+/VP-/citrate-) and 
morphological features of the colonies, the isolates were 
classified as E. coli. 

DISCUSSION 
The diagnosis of avian colibacillosis in the present study was 
obtained through the association of the epidemiological, clinical-
pathological, bacteriological, and immunohistochemical findings. 
Colibacillosis manifests mainly as a septicemic disease involving 
multiple organs (Dutta et al. 2013, Abalaka et al. 2017). In the 
present study, the extra-intestinal form was the most frequent 
and observed mainly in all farms (A, B, C and E). The distinct 
clinical picture and severity of lesions observed in these farms 
may be related to the different handlings, vaccination, and 
bird’s nutrition, in addition to some environmental stressful 
factors (Khaton et al. 2008, Kabir 2010) and immune status 
(Kabir 2010, Dziva & Stevens 2008). The association of 
different predisposing factors may result in distinct clinical 
pictures (Barnes et al. 2008, Abalaka et al. 2017), during 
the period in which the birds died (summer), the southern 
region of Mozambique registered high temperatures, varying 
from 36 to 42°C (INAM 2018). Environmental factors, such as 
extreme heat, high humidity and poor ventilation, constitutes 
major challenges in poultry industry world widely, both for 
industrial and subsistence systems, since it increases bird’s 
susceptibility to diseases, especially with an infectious origin, 
such as colibacillosis (Chansiripornchai 2009, Casagrande 
et al. 2017). Escherichia coli is an avian commensal agent of 
the intestinal tract (Barnes et al. 2008, Srinivasan et al. 2014, 
Guabiraba & Schouler 2015), and, despite several predisposing 
factors were identified (high temperatures, prolonged fasting, 
poor ventilation), (Giovanardi et al. 2005, Barnes et al. 2008). 
Since birds were submitted to prolonged fasting, it may have 
favored a pursuit for other alternative sources of food, such as 
bedding. This may have been the infection source, as the agent 
is frequently found and excreted in feces of both infected and 
asymptomatic carrier’s (Chansiripornchai 2009, Guabiraba 
& Schouler 2015). Additionally, it is believed that 10-15% of 
the birds in farms are asymptomatic carriers of pathogenic E. 
coli, and that, in the presence of stressful factors, these birds 
may develop disease and disseminate the agent throughout 
the farms (Anyanwu et al. 2014), these can still cause death 
of these birds and low productivity of the farms as observed 
in the present study.

E. coli infection may be contained by adopting good 
handling practices, appropriate vaccination and biosecurity 
measures (Guabiraba & Schouler 2015). In Mozambique, the 
vaccination against colibacillosis in birds is still not adopted; 
nonetheless, control and prevention for infectious diseases, 
including colibacillosis, is obtained through biosecurity 
measures, which varies according to the farm, but is often poor. 
This contributes to the settlement of infectious diseases as 
colibacillosis, which was reported in this study both in large, 
medium and small farms. Still, colibacillosis outbreaks are also 
detected in countries that employ the vaccination against the 

Table 1. Distribution of necropsied animals and age range 
according to each farm

Farm Birds Age range (days) Necropsied birds Conclusive cases
A 16 15 and 28 10 7
B 19 3, 9 and 12 12 10
C 4 30 2 2
D 7 35 7 7
E 25 19 and 20 25 23

Total 71 56 49
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Fig.1-6. (1) Gross and microscopical findings of natural infection by Escherichia coli in poultry birds of Mozambique. (2) Heart. Areas of 
pericardial adherence characterized by severe fibrin deposits. (3) Liver. Enlarged, with multifocal areas covered by fibrin deposits. (4) 
Heart. Severe thickening of the pericardium with multiple intact and degenerate heterophils, macrophages, lymphocytes, and plasma 
cells intermixed by fibrin. HE, obj.40×. (5) Liver. Moderate infiltrate of macrophages, lymphocytes, and plasma cells predominantly at 
the periportal spaces. HE, obj.40×. (6) Spleen. Fibrinoid necrosis of follicular centers and blood vessels (splenic arteriole). HE, obj.40×. 
(7) Liver. Multifocal immunolabeling for E. coli in a periportal area and in sinusoids. IHC anti-E. coli, obj.40×.
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disease, such as in France, India, and Asiatic countries (Cavero 
et al. 2009, Guabiraba & Schouler 2015, Abalaka et al. 2017). 
This suggests that the disease is an important cause of low 
productivity in poultry industry world widely (Cavero et al 
2009, Dutta et al 2013), as observed in this study.

Colibacillosis affects avian with a wide age range (Kabir 
2010, Srinivasan et al. 2014), and in young animals it usually 
occurs as omphalitis and yolk-sac infection (Abalaka et al. 
2017). However, these lesions were not observed in the 
present study, although three and nine days-old chicks were 
also affected. The occurrence of the disease in young avian 
is related, not only to an elevated susceptibility at this age 
range (Barnes et al. 2008), but also to fecal infection of eggs, 
as in the present cases. Fecal contamination of eggs and 
posterior infection of chicks constitutes the major source of 
infection in these cases, with a challenge in controlling the 
condition (Barnes et al. 2008, Kabir 2010). This may result, in 
addition to embryonic death, in supplying infected chicks and, 
consequently, further spread of the agent, poor development 
and mortality of the birds due to the disease (Kabir 2010).

The presence of coinfections favors disease occurrence 
and determines the severity of the colibacillosis (Hossain 
et al. 2015, Casagrande et al. 2017, Kim et al. 2020). In 
Mozambique, despite vaccination efforts against the main 
viral conditions in poultry reports of Newcastle disease, 
Influenza infection, infectious bronchitis, pasteurellosis 
and salmonellosis outbreaks are frequent (FAO 2013). This 
study has not conducted any search for antibodies for these 
viral agents, yet, we cannot discard a coinfection with these 
agents in the present cases (Khaton et al. 2008, Hossain et al. 
2015). Colibacillosis was the cause of death of all birds in the 
present study with gross and microscopical typical lesions, in 
spite of distinct lesion severity, which corroborates with the 
mortality caused by colibacillosis in broiler chicken (Abalaka 
et al. 2017) and in ranging from zero to six weeks-old (Hossain 
et al. 2015). Septicemic colibacillosis is the most frequent 
condition related to E. coli in birds, wherein clinical signs 
are characterized by depression, fever and high mortality 
(Kabir 2010), with fibrinoheterophilic polyserositis lesions 
similarly to the present study, especially in avian beyond 3 
days of age. This corroborates the findings in broiler chickens 
(Abalaka et al. 2017), laying hens (Kabir 2010, Srinivasan et 
al. 2014), ducks (Barnes et al. 2008) and pigeons (Dutta et 
al. 2013). Additionally, lesions were observed mainly in the 
heart, liver, air sacs, pleura and at the serosa of the stomachs.

The inflammatory, necrotic lesions and the degenerative 
lesions observed in the of the present study, are commonly 
described in naturally occurring (Dutta et al. 2013, Srinivasan 
et al. 2014, Abalaka et al. 2017) and experimental cases of 
colibacillosis (Dwars et al. 2009, Wafaa & Median 2011, Ozaki 
et al. 2018). Its occurrence is related mainly to vascular lesions 
caused by bacterial toxins (Wafaa & Median 2011, Srinivasan 
et al. 2014). The difference at the presentation and severity 
of lesions in this study may be related to some factors such 
as handling, age, and feeding of the birds. In laying hens with 
colibacillosis, intestinal lesions are more prevalent (Khaton 
et al. 2008), but in our study intestinal involvement was less 
common than heart, liver, lungs and kidneys involvement. 
Nonetheless, our findings were similar to those obtained in 
broiler chickens up to two weeks-old (Wafaa & Median 2011).

Pulmonary involvement is relatively common in E. coli 
infections, and it results from inhalation of bacteria disseminated 
through direct contact between sick or asymptomatic 
animals (Horn et al. 2012), as well as through high levels 
of ammonium or through coinfections by Mycoplasma spp., 
infectious bronchitis virus, pneumovirus, and Newcastle 
virus (Barnes et al. 2008, Dwars et al. 2009, Casagrande et 
al. 2017). These agents are related to necrotic lesions of the 
respiratory epithelium and later bacterial colonization, being 
bacterial inhalation one of the main forms of air sacs infection 
in susceptible birds independently of the age (Barnes et al. 
2008). In the present study, the birds were housed in bedding 
in advanced state of decay, which allied to the poor ventilation 
system may have favored the high levels of ammonia with a 
subsequent development of colibacillosis (Barnes et al. 2008, 
Ewers et al. 2004).

The pattern of gross and microscopical lesions of 
colibacillosis varies individually and according to the virulence 
of the agent (Oliveira et al. 2019). Spleen is one the main 
organs affected in septicemic forms of colibacillosis, in which 
it can be grossly enlarged and mottled by pale areas, while 
microscopically it may exhibit necrosis of follicular centers, 
hemosiderosis, lymphoid depletion, besides white pulp 
hyperplasia (Barnes et al. 2008, Chansiripornchai 2009). 
These lesions were observed in 35 birds of the present study, 
and were predominantly characterized by areas with fibrinoid 
necrosis and lymphoid depletion in agreement with previous 
findings in broiler chicken of 15 to 34 days-old (Kabir et al. 
2010, Abalaka et al. 2017).

Enteritis was observed in the present study and constitutes 
an unusual finding of avian colibacillosis, in spite of this lesion 
being commonly described in other mammals affected by E. 
coli, such as humans (Barnes et al. 2008), pigs (De Lorenzo 
et al. 2018), and cattle (Bashahun & Amina 2017). The clinic-
pathological picture presented by the birds in this study is 
similar to that previously described in poultry chicken (Wafaa 
& Median 2011), pigeons (Dutta et al. 2013) and piglets 
(De Lorenzo et al 2018). However, intestinal involvement 
of colibacillosis depends on some factors involved in the 
pathogenesis of the condition and varies according to each 
animal species (Guabiraba & Schouler 2015, Bashahun & 
Amina 2017).

Antibiotic therapy has been considered an important 
determinant for reducing economic losses by colibacillosis 
(Dou et al. 2016, Kim et al. 2020). To mitigate the severity 
of the clinical picture in these birds, all farms attempted an 
antibiotic treatment; however, clinical cases continued to occur, 
what suggests a possible bacterial resistance to the drugs 
employed. Although antibiograms for the isolates obtained were 
not conducted in this study, previous studies have described 
resistance of E. coli do a wide array of antibiotics (Dou et al. 
2016, Borzi et al. 2018), including those used in the birds of 
the present study. Bacterial resistance constitutes a major 
problem in preventing and controlling infectious diseases 
world widely (Solà-Ginés et al. 2015, Oliveira et al. 2019, 
Kim et al. 2020). A common practice that may have favored 
bacterial resistance in these cases is the administration of 
subtherapeutic doses of antibiotics at the first week of life of 
birds, which is employed to reduce subsequent occurrence 
of infectious diseases. Uncontrolled use of antibiotics favors 
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resistance development of bacteria and difficult the treatment 
of clinical cases (Solà-Ginés et al. 2015, Dou et al. 2016).

Bacterial isolation and proper morphological and/or 
biochemical identification constitute an important tool for the 
diagnosis of infectious diseases, such as colibacillosis (Barnes 
et al. 2008). Many factors may interfere with the quality of 
the test, such as the clinical picture, immune status, and 
antibiotic therapy (Khaton et al. 2008). Additionally, despite 
antibiotic therapy and factors related to the animals, such as 
distinct origins and distinct clinical pictures, isolation of pure 
colonies was obtained from samples of all analyzed farms.

Antigenic detection at immunohistochemical (IHC) 
analysis is an important tool for the diagnosis of infectious 
diseases in animals (Dwars et al. 2009). In this study, there 
was marked multifocal immunostaining in all analyzed 
tissues. Similarly, previous studies have reported marked 
multifocal immunostaining for E. coli in experimentally 
infected poultry (Dwars et al. 2009) and in naturally infected 
pigs (De Lorenzo et al. 2018). IHC was an important tool to 
confirm the diagnosis in the present study, since a wide array 
of clinical signs was observed in these birds, which should 
be differentiated from other diseases with an acute course, 
such as salmonellosis, pasteurellosis (Barnes et al. 2008, 
Bashahun & Amina 2017), coccidiosis (Bashahun & Amina 
2017), enterococcosis, besides Klebsiella sp. infection (DebRoy 
et al. 2008). Differential diagnosis of salmonellosis was based 
on the absence of large intestine lesions, of coccidiosis due 
to the absence of parasite forms in the small intestine, of 
pasteurellosis due to the involvement of the spleen, as well 
as the isolation of E. coli.

CONCLUSION
Colibacillosis was the cause of death of these birds, and it is an 
important cause of low productivity of subsistence producers 
and poultry industry in Mozambique.
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