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Necropsy was conducted for thirty-five dead bovines during the six months
duration from February to July 2016 at post-mortem facility, IVRI. Detailed post-mortem
examination was done by impression smear, gross and histopathological lesions
examination. Out of thirty-five cases, eight showed the septicemic changes like petechial
haemorrhages on serosal surface. The necropsy examination of these cases revealed the
consolidation of lungs and haemorrhages on the epicardium, spleen, and small intestine.
Gross lesions were correlated with the microscopic lesions. Microscopic examination
showed diffuse congestion and haemorrhages along with the neutrophilic infiltration in
different organs including lung, heart, and intestine. Impression smear from heart (8
samples) showed bipolar organism under microscope by Leishman’s stain. Based on the
gross and microscopic examination along with further confirmation by bipolar staining
in heart impression smear indicates septicaemia by Pasteurella multocida organism
which leads to death of animals.
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Haemorrhagic septicaemia (HS) is the
most important bacterial disease affecting thelarge
ruminantsin India, and resulting in huge economic
loss (Duttaet al., 1990; Singh et al., 1996; Ranjan
etal., 2011). Itishighly fatal and acute diseases of
large ruminants. It is caused by two specific
serotypes of P. multocida designated B: 2 (Asian
serotype) and E: 2 (African serotype) (De Alwis,
1999). Buffaloes have a shorter course of the
disease when compared with cattle, which is
believed to be areason for more susceptibility to
HSthan cattle (DeAlwis, 1999). Casefatality may
approach 100% if treatment isnot carried out at an
early stage (Benkirane and De Alwis, 2002).
Outbreaks of disease occur throughout the year
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irrespective of the season (Khera, 1979; Kumar et
al., 2004). In India, the incidence of disease
outbreaks varies considerably in different states
and from year to year in each state (Khera, 1979).
Epidemiological factors may play key rolein the
carrier-mediated rapid spread of infectious agent
intheanimals (Atael et al., 2009).

The disease occurs in acute, sub-acute
and chronic formsand ischaracterized by aninitial
phase of temperature elevation, a phase of
respiratory involvement and a terminal phase of
septicemia and recumbency leading to death (De
Alwis, 1999). The incubation period is very short
usually 1-3 days and the course of the disease
may range from sudden death to a protracted
courseextending upto 5 days (Carter and DeAlwis,
1989; De Alwis, 1999). The acute form of HS is
manifested by sudden onset and death within 24
hours. The animals show a high rise in body
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temperature (41-42°C), weak pulse with rapid,
shallow respiration and cyanosis of visible mucous
membranes (De Alwis, 1999; Benkirane and De
Alwis, 2002; Ol E, 2009). Restlessness, mild colic
pain, muscular tremors, lacrimation, nasal
discharge and diarrhoea are also observed. In the
sub-acute form, known as the subcutaneous
edematousform, the animal survivesfor 2-3 days
with edematous swelling of the throat and brisket
region and bronchopneumonia. Inthe chronic form,
the course of infectionislonger with signsof short,
rapid painful respiration coupled with
mucopurulent or blood-stained nasal discharge
(OIE, 2009). At post-mortem examination, thefirst
obviouslesionissubcutaneous edema, particularly
inthe mandibular and brisket regions. Other lesions
include petechial-to-ecchymotic haemorrhages,
congestion and/or consolidation of the lungs,
fibrinous pneumonia, pleurisy and pericarditis (De
Alwis, 1999; OIE, 2009).

For diagnosis, specimensto be collected
from infected live animals are blood samples and
nasal secretions, and from dead animals are heart
blood, liver, spleen, lung and bone marrow of long
bones (OIE, 2009). Clinical diagnosis is usually
done by characteristic signs, gross pathol ogical
lesions, herd history, morbidity and mortality
pattern, species susceptibility and age group
affected (OIE, 2009). Laboratory confirmation is
based on demonstration of Gram-negative, bipolar,
pleomorphic bacteria cellsin afresh blood smear
by Gram's, L eishman’sor Methylene Blue staining.
Bacterial isolation isbased on standard techniques
using BHI broth and immunol ogical methodsusing
serum, such as the rapid slide agglutination test
(Namiokaand Murata, 1961), IHA (Carter, 1955),
agar gel immunodiffusion test (Heddleston et al.,
1972) and counter immune el ectrophoresis (Carter
and Chengappa, 1981), Molecular approacheslike
Polymerase chain reaction are also employed for
diagnosis (Biswaset al., 2004).

The recent outbreaks of HS were
observed in many states (Kumar et al., 2011;
Monda etal., 2013; Mitraet al. (2013), even buffalo
calvesin organized farmsfound to be positive with
heavy mortality (Vaid et al., 2012). Singh et al.
(2007) reported the investigative cases of
haemorrhagic septicaemia in villages of
Uttarakhand, western Uttar Pradesh, and Delhi. The
aim of the present study isto report and understand

J PURE APPL MICROBIO, 10(4), DECEMBER 2016.

BALENAI et al.. HEMORRHAGIC SEPTICEMIC DISEASES OF BOVINES

the disease pattern of HS by screening bovine
necropsy samples.

MATERIALS AND METHODS

Samplecollection

This study was carried out on 35 dead
bovine cases at post-mortem facility, IVRI from
February to July 2016. During post-mortem
examination of dead animals, gross pathological
lesions were recorded systematically. The tissue
samples of lungs, liver, spleen, kidneys, heart,
intestine, lymph nodes and brain of dead animals
were collectedin 10% formalinfor histopathological
examination. The heart impression smears were
collected on the clean sterile slide for the
bacteriological examination.
I mpression smear sand Histopathology

The impression smears from heart were
immediately fixed in methanol and stained with
Leishman’s stain as per the standard protocol and
examined under microscope. Tissues were
processed and sections were cut at 4-5 microns
thickness and stained with Haematoxylin and
Eosin stains (L una, 1968). The stained slideswere
examined under microscope and histopathol ogical
changes were recorded.

RESULTS

Post-mortem examination reveaed the
hemorrhages on the subcutaneous tissue and
serosal layer of the peritoneum. Out of eight cases,
only one case was showing accumulation of the
edematous fluid at the subcutaneous tissue of the
neck. On cut section, pre-scapular lymph nodes
showed severecongestion (Fig. 1). Thestraw colored
sero-sanguineousfluid was observed in thethoracic
and peritoneal cavity. The petechia hemorrhages
were observed in the serosal layer of the intestine,
pericardium, spleen, and lung (Fig. 2). On cut section,
thekidneyswere showing congestion at the cortico-
medullary junction. Out of eight cases, two cases
were showing the severe hemorrhage on the
endocardial surface. Small intestinereveaed severe
congestion and haemorrhagesthroughout itslength.
Out of eight cases, one case showed the meningeal
congestion. The heart impression smears were
stained with the Leishman’s stains showed the
bipolar organisms(Fig. 3).
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Microscopic lesionswere observed inthe
lung, heart, kidney, lymph nodes, spleen, brain and
intestine by histopathology. Accumulation of
fibrinous oedematous fluid was observed in the
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Fig. 1. Severely congested pre-scapular lymph node
(Gross)

Fig. 3. Heart-impression smear showing bipolar
organism stained with Leishman’s stain (x100)
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Fig. 5. Heart showing Infiltration of inflammatory cell
in between myocardial fibers along with myocardial

hemorrhages (H& E, x100)
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alveolar and septal spaces along with thickened
alveolar septain lungs (Fig. 4). Theinflammatory
cells mainly neutrophils were observed in
interstitial spaces. In most of the cases severe

s, i II.
Fig. 2. Petechial to ecchymotic hemorrhages on the
heart (A) and lung (B) (Gross)

Fig.4. Lung showing fibrinous exudatesin alveoli along
with rupture of alveolar capillaries and infiltration of
neutrophils (H& E, x400)

iy ot
Fig. 6. Small intestine showing vascular congestion and
haemorrhagesin mucosaand sub mucosa (H& E, x100)
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congestion and haemorrhages in the lung
parenchyma was observed. The bronchial
epithelium showed degenerative changes along
with denuded epithelium. Submucosa showed
oedematous changes along with congestion and
focal haemorrhagic lesions. Heart showed
congestion and haemorrhages in epicedium and
myocardium along withinfiltration of inflammatory
cellsinthemyocardium (Fig. 5). Thesmall intestine
showed vascular congestion and haemorrhages
in mucosa and submucosa (Fig. 6). In the kidney
hemorrhages and congestion at the cortex, medulla,
and corticomedullary region has been observed.
Inlymphoid organs, germinal centreswere replaced
by red blood cells due to haemorrhages and
lymphoid cell depletion at the subscapular and
cortex of the lymph node has been seen. In the
spleen increased red pulp area and lymphoid
depletion were quite prominent. Other organslike
liver showed degenerative and vascular changes
suggestive of septicemic changes. In brain, the
meningeal congestion was observed.

CONCLUSON

The gross pathological lesions were
correlated with histopathological lesions. The
observed petechial hemorrhage on the serous
membranes along with serosanguineous fluids in
thethoracic and abdominal cavitieswereindicative
of septicemic changes. The septicemic changes
were correlated with the previous reports on
septicemia (Buxton and Fraser, 1977 and Mitra et
al., 2013). Thegrosslesionsof lungsand intestine
were more important in the present study as
reported by Mitra et al. (2013) and Mondal et al.
(2013). Generally in HS outbreaks septicemic
changes on visceral organs and lungs has been
reported. The reported histopathological lesions
inthe present study, correlated with the study done
by Mondal et al. (2013). Based on the results of
impression smear, gross and microscopic lesions,
theanimals of present study might be died because
of septicaemia caused by P. multocida.
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