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Abstract. This study aimed to determine the lungs histopathology of laying hens (Gallus gallus domesticus) at the Animal
Cage Experiments in the Disease Investigation Center 6, Directorate General of Live Stock (DIC-6 DGLS), Denpasar, Bali,
which died from colibacillosis infection. Sample of lungs were cut transversely then put into 10% of Neutral Buffer Formalin,

then processed histologically by paraffin method and stained with Hematoxylin-Eosin. Observation under microscope

(magnification 100x and 400x) was done for histopathological examination. Laying hens died from colibacillosis infection

showed that their lungs were infected by colibacillosis, and there were found 62.50% of necrosis, 75% of inflammatory cells

infiltration and 80% of hemorrhage in the lungs.
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[. INTRODUCTION

Laying hens, one of favorite commodity, can produce a
rapid capital turnover, because the production results
(eggs) are favored by many Indonesian people. Laying
hens produce eggs almost every day and almost 250-280
eggs per year. The eggs are the perfect food ingredients
for toddlers to adults, it contains important nutrient such
as protein, vitamins, fat, and minerals in sufficient
quantities [1]. The maintenance period of laying hens
generally lasts for 2 years and the production period starts
at the age of 20 weeks or around 5 months [2].

A long maintenance period with polluted cages allows
poultry to be attacked by many diseases. Colibacillosis or
colisepticemia is an infectious disease in poultry caused by
Escherichia coli, a pathogenic bacteria as primary or
secondary agents. This E. coli infection can occur in
broilers and laying hens of all age groups, as well as other
poultry such as turkeys and ducks [3].

The clinical signs of colibacillosis are nonspecific and
are influenced by the age of chickens, duration of
infection, organ attacks, and the presence of other
diseases. Broiler chickens aged 4-8 weeks and laying hens
around 20 weeks can get an acute colibacillosis which
cause death, generally begins with loss of appetite,
inactive condition (lazy to move) and sleepy [4].
Colibacillosis transmission usually occurs orally through

food, drinking water, dust or dirt (feces) contaminated by
E. coli. Dust in a chicken coop can contain 103-10° E.
coli/gram and this bacteria can last a long time, especially
in dry conditions. If dust is inhaled by chickens, it can
infect the respiratory tract [5].

Colibacillosis can be explained in terms of organ
abnormalities including septicemia, enteritis, granulomas,
and airsacculitis [6]. Colibacillosis has an important
economic significance for the poultry industry, because it
can cause growth disturbances, increase the number of
rejected chickens, decrease production and also the quality
of the chicks, carcasses and eggs. In addition, the presence
of E.coli infection can be a supporting factor for the
emergence of complex respiratory, digestive or
reproductive diseases that are difficult to overcome [5].

This study aimed to determine the lungs histopathology
of laying hens (Gallus gallus domesticus) at the Animal
Cage Experiments in the Disease Investigation Center 6,
Directorate General of Live Stock (DIC-6 DGLS),
Denpasar, Bali, which died from colibacillosis infection.

II. RESEARCH METHODS

Five dead laying hens, aged about 20 weeks, from the
Animal Cages Experiments in the DIC-6 DGLS Denpasar
were first put into the bacteriology laboratories of the
DIC-6 DGLS Denpasar, Bali. The examination under a
veterinary supervision at the bacteriology laboratory found
Escherichia coli bacteria in animal organs that could be
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diagnosed as a cause of colibacillosis.

Dead animals then were taken to the pathology
laboratory to be processed into histological preparations.
The animals were moistened under running water then
were dissected to collect the lungs. The lungs were cut in
an upright position transversely with a size of 2x1x1.5 cm,
then were put into a jar contained with 10% of Neutral
Buffer Formalin. The lungs then were processed with a
tissue processor (Tissue Tek) to produce paraffin blocks.

The paraffin blocks were sectioned with a rotary
microtome at a thickness of 5 pum. After an affixing
process, the sliced tape of organs were stained with
Hematoxylin-Eosin staining and then covered (in a
mounting process) with cover glass and adhesive
(permount). The preparation methods followed the
standard operational procedure of DIC pathology
laboratory. The histology slides were then observed under
a light microscope and documented.

III. RESULTS AND DISCUSSION

Results

Based on the observations, the results obtained in the
form of anatomical damage of the lungs that show
hemorrhage (tissue bleeding) (Figure 1) and the average
number of histopathological damage namely necrosis,
inflammatory cells infiltration and hemorrhage (Table 1).

Fig 1. Lungs anatomy of Gallus gallus domesticus;
a. hemorrhage

TABLE 1.
PERCENTAGE OF HISTOPATHOLOGICAL DAMAGE OF
GALLUS LUNG DUE TO COLIBACILLOSIS INFECTION

Histopathological ~ Percentage of Damage (%)  Average

Damage A B C D (%)
Necrosis 60 70 60 60 62.50
Inflammatory 80 90 55 75 75

cell infiltration
Hemorrhage 90 80 60 90 80

Note: A, B, C, and D are replications

Table 1 showed that the average percentage of
histopathological damages of chicken lungs infected with
colibacillosis were the occurrence of 62.50% necrosis (cell
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death), 75% of inflammatory cells infiltration, and 80% of
hemorrhage in the lung. Lungs histopathology of laying
hens (Gallus gallus domesticus) showed there were
necrotic cells, inflammatory cells (leucocytes) infiltration,
and hemorrhage (Figure 2).
Discussion

The chicken lungs is usually orange-red and sponge-like
macroscopically, and can be filled with air very well. If the
lungs undergo pathology due to bacterial infection, it will
cause inflammation of the lungs, the color will be red
brown like a flesh and heavy [7]. Figure 1 showed that
there was hemorrhage on the surface of the lungs which
was reddish brown. According to Suyono [8], hemorrhage
in the lungs occurs due to an infection of microorganisms
found in the mouth, nose and airways. The main signs of
acute inflammation due to colibacillosis including swelling
or edema, hemorrhage, heat and malfunctioning of organs
that are already severe [9].
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Fig 2. Histology of Laying Hens (Gallus gallus domesticus);
a. Inflammatory Cell Infiltration, B. Hemorrhage, C. Picnotic
Nucleus (Necrosis), Magnification 400x.

On microscopic observation of respiratory system
(lungs) infected with colibacillosis, namely congestion,
hemorrhage, neutrophil cell infiltration from the lumen of
the bronchioles to the alveolar lumen and many necrosis
occur in the septa alveoli [10]. In this study,
histopathological identification on chicken lung due to
colibacillosis infection found 62.50% of necrosis (cell
death), 75% of inflammatory cells infiltration, and 80% of
hemorrhage (Table 1, Figure 2).

The results in Table 1 showed that the necrotic damage
of 62.50% means that the damage was already severe.
Necrosis is one of the basic patterns of cell death.
Necrosis usually occurs after the cells were exposured to
toxins and were characterized by cell swelling, protein
denaturation and organelle damages. This can cause
severe tissue dysfunction [11]. According to Kardena et
al. [12], necrosis is a cell death that can continue to tissue
death. If it occurs in an organ, it can cause discoloration
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of the organ. The aspect of color change depends on the
type of necrosis that accompanies it. Usually, organs
whose tissues or their constituent cells die, will be paler or
darker in color than the normal color of the organ.

Table 1 and Figure 2 showed the presence of 75%
inflammatory cell infiltration which means that the damage
has been severe. Infiltration of inflammatory cells is a
condition where the body tries to repair itself by involving
the body's defense system when exposed to foreign
antigens or injury. Inflammation is generally grouped into
two, namely those caused by microorganisms (viruses,
bacteria, parasites and other microorganisms) and non-
microorganisms (chemicals, extreme temperatures, trauma
and others) [14].

Inflammation that occurs in cases of colibacillosis is
characterized by the presence of neutrophil inflammatory
cells on microscopic examination. The severity of
inflammatory cells infiltration is also influenced by the
length of time the inflammation occurs, while subacute
inflammation will decrease in severity. This could happen
because cytokines stimulate an increase in neutrophil
segments into the blood circulation. The severity of
inflammatory cells infiltration is also influenced by the
number of foreign agents, for example a bacterium that
infects a tissue in an individual. The more foreign agents
that enter the body, the more the response of
inflammatory cells will be seen in the inflammatory
process [15].

Table 1 and Figure 2 also showed that hemorrhage
(tissue bleeding) in chicken lung organs by 80%, while
damage of more than 75% indicates that the damage in the
chicken lung organs has been very severe. Pathological
hemorrhage is characterized by the presence of red blood
cells outside the blood vessels or in tissues. On
microscopic examination, hemorrhage is characterized by
the presence of blood outside the blood vessels, indicated
by the presence of red cells (erythrocytes) especially in
Hematoxylin and Eosin staining [14].

Hemorrhage is caused by the effects of E. coli
enterotoxin which causes an increase vascular permeability
so that red blood cells come out of the blood vessels. The
cause of the lesions in pulmonary histology is due to
bacterial enterotoxin resulting in degeneration of the heart
muscle until there is disruption of blood circulation from
the heart. In this situation the blood can be blocked in the
lungs. If this situation lasts a long time, it will result in
hemorrhage [7].

Transmission of colibacillosis usually occurs orally
through food, drinking water, and dust or dirt
contaminated by E. coli. Dust in chicken coops can
contain 10°-10° E. coli/ gram and this bacterium can last a
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long time, especially in dry conditions. If the dust is
inhaled by chickens, it can infect the respiratory tract [5].

When chickens suffer from respiratory diseases caused
by dust containing E.coli and inhaled through the
respiratory tract, E.coli will enter the respiratory tract
after inhalation. This bacteria will be attached to the
surface of the respiratory tract epithelial. The specific
attachment of this bacteria is due to the presence of villi.
The bacteria then will enter the bloodstream and make
multiplication in the chicken's body and eventually cause
damage.

Significant damage will occur along the respiratory tract
(trachea, lungs, and air sacs), and also pericardium and
peritoneum. E. coli infection can also spread to other
organs such as kidneys, liver, heart, and air sacs in the
abdomen, make the body to be covered with fibrin.
Chickens that experience are growth stunted and difficult
to be treated, so the mortality rate becomes 8-10% [13].

IV. CONCLUSION

Chicken lung organ infected with colibacillosis showed
necrosis in the form of 62.50%, infiltration of
inflammatory cells by 75% and hemorrhage by 80%.
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