
Global Veterinaria 16 (5): 476-480, 2016
ISSN 1992-6197
© IDOSI Publications, 2016
DOI: 10.5829/idosi.gv.2016.16.05.103119

Corresponding Author: A.A. Madboli, Department of Animal Reproduction and Artificial Insemination,
Veterinary Research Division, National Research Centre, Giza, Egypt.
Tel: +201120034521,  Fax: +20237601877,  E-mail: abdelnasser_mazen_monzer@yahoo.com.

476

Histopathological and Immunohistochemical Studies in
Genital System and Lungs of Pneumonic Cases of Ewes and

Goats Naturally Infected with Pasteurella multocida

A.A. Madboli and H.A. Eldebaky

Department of Animal Reproduction and Artificial Insemination,
Veterinary Research Division, National Research Centre, Giza, Egypt

Abstract:  The  purpose  of  this  study  is  to detect the existence and distribution of Pasteurella multocida
(P. multocida) bacteria in uterus of pneumonic ewes and goats. Immunohistochemistry technique (IHC) was
carried out on formalin-fixed, paraffin-embedded tissue of uterus in addition to the histopathological changes
occurred in genital system and lungs. A total number of 26 ewes and 26 goats of native breeds with ages
ranging from 1to 4 years was used in this study. These animals were collected from different private flocks in
Giza governorate, Egypt. The animals were chosen according to their respiratory manifestations. They were
slaughtered then examined grossly and histopathologically. Tissue specimens from uterus and ovary stained
with methylene blue stain revealed that 5 ewes and 3 goats showed positive dark blue bipolar short bacilli of
P. multocida. Intracytoplasmic immunolabled outer membrane protein (OMP) antigen of P. multocida was
moderately  detected  in  macrophages  infiltrated  in  endometrium  of  9   ewes  and  7 goats. In conclusions,
P. multocida could be reached to the reproductive system through infiltrated macrophages and able to induce
prominent histopathological changes in uterus therefore reduce the reproductive performance of ewes and
goats.
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INTRODUCTION The severity of pathological manifestations in

The microbial features of Pasteurella multocida upper respiratory inflammation form to acute fatal
bacteria (P. multocida) are Gram negative coco-bacilli pneumonic disseminated form [5].
nonflagellated, aerobic or facultative anaerobic [1]. The limited data about the existence of P. multocida
Genomic DNA of P. multocida was  taken  bipolar in genital system were raising the importance of the
features which examined practically by using Methylene question said, if P. multocida gain access to uterus
blue, Giemsa stain or Leishman’s stain [2]. P.  multocida causing endometritis or not.
is a popular  commensal  or   opportunistic   bacterium The purpose of study is to detect the existence and
that was  detected  in  upper  respiratory tracts of animals distribution of P. multocida in uterus of pneumonic ewes
[3]. P. multocida does not survive  in  vitro  for  long and goats by using immunohistochemistry (IHC).
time; it can survive for several days in humid soil and
water [4]. Furthermore, the infected animals are considered MATERIALS AND METHODS
as chronic  carrier  for  long  time. P. multocida persists
in tonsils   for   months   even   after  antibiotic Animal Examination and Tissue Sampling: This study
administration and discontinuously shed  bacteria in was carried out on adult non-pregnant native breed of
nasal secretions [3]. total number 26 ewes and 26 goats with ages ranging from

Pasteurella infection was ranged from  chronic  mild
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1- 4 years. These cases collected from several small Macroscopical Findings: Severe consolidation with firm
private farms in Giza province. These animals showed
respiratory manifestations including cough and rapid
shallow breath. The animals were slaughtered in slaughter
house and examined for gross pathology. Ovary, uterus
and lung tissue samples were examined
histopathologically using hematoxylin and eosin stain
(H&E).

Methylene  Blue  Stain: Microscopical   observation  of
P. multocida could be carried out by using methylene
blue stain [1, 2] which is used as a special stain to clarify
the bipolarity of P. multocida nuclear chromatin. This
step was used as a primary selection method for positive
cases.

Histopathology: Ovary, uterus and lung tissues were
taken as fresh as possible after postmortem examination
and fixed overnight in 10% neutral buffer formalin (NBF).
Specimens were processed, embedded in paraffin wax
then sectioned at 5 thickness, finally the slides stained
with H&E [6]. 

Immunohistochemistry: Immunohistochemistry (IHC) for
detection of P. multocida was carried out in paraffin
embedded tissues using avidin biotin peroxidase complex
technique (ABC) [7]. It was focused on uterus of positive
methylene blue stained cases of the examined ewes and
goats. P. multocida antigen was retrieved enzymatically
by using proteinase K 0.1% at 37ºC/15 minute. The
examined tissue slides were incubated with rabbit anti
outer membrane protein (OMP) of P. multocida
monoclonal antibody as a primary antibody (it was taken
from the control positive reagent of P. multocida
antibody ELISA diagnostic kit imported from IDEXX
laboratory). Peroxidase detection kit imported from Scy
Tek Lab. USA was used for detection of the primary
antibody. Species specificity of kit is anti-mouse anti-
rabbit. Di Amino Benzedene (DAB) chromogen as a color
indicator was applied [8].

RESULTS AND DISCUSSION

Pasteurella genus is one member of family
Pasteurellaceae, which are Gram-negative bacteria [3].
Pasteurella organism is commensals and/or opportunistic
pathogens; it is also deemed an outright pathogen [9].
P.multocida is involved as a prevalent pathogen
accompanied with bovine pneumonic disease known as
shipping fever [10].

hepatization in lung mainly in the cranio-ventral lobes was
the main observed postmortem lesions of naturally
infected ewes and goats. Severe haemorrhagic enteritis
with enlargement of mesenteric lymph node was also
found.

The hepatization of lungs in areas of pneumonia was
due to oedema and highly cellular infiltration [5].

Severe consolidation, darkness and hepatization in
the cranio-ventral lobes of lung of P.multocida infected
ewes and goats.

Histopathological and Immunohistochemical Findings:
Histopathological Findings of Uterus: Haemorrhagic and
suppurative endometritis were the main changes reported
in 14 / 26 ewes and 11/ 26 goats. They were characterized
by severe congestion of blood vessels and diffused
extravasation of RBCs (Fig. 1). There were severe
periglandular oedema and infiltration with inflammatory
cells. Focal ulceration of surface endometrial epithelium
accompanied with moderate infiltration of
polymorphonuclear neutrophils (PMNs) was observed
(Fig. 2). Multifocal aggregations of enlarged deeply
eosinophilic stained macrophages in lamina propria
submucosa were observed (Fig. 3).

The occurrence of haemorrhages and oedema in
uterus of infected animals could be attributed to the
cytokines released from the activated macrophages
(found as enlarged and eosinophilic in endometrium) and
PMNs caused by P. multocida infection leading to
inflammation of endothelial lining of blood capillaries.
Cellular damage of endothelium was also found; therefore
diapedesis or extravasation of RBCs occurred [5].

Histopathological Findings in Lung: Suppurative
pneumonia was the main form of pneumonia in 16 ewes
and 14 goats out of 52 pneumonic cases. The bronchioles
showed necrosis and desquamation of their lining
epithelium  and their lumens were filled with cellular debris
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Plate 1:
Fig. 1: Uterus; Ewe. Severe multifocal haemorrhages in endometrium. H&E X 100. Fig.2: Uterus; Ewe. Focal ulceration

of endometrium (black arrow) with diffuse neutrophilic infiltration (yellow arrow). H&E X 100. Fig 3: Uterus; Goat.
Focal infiltration of enlarged deeply eosinophilic macrophages in submucosal layer (arrows). H&E X 200. Fig. 4:
Lung; Ewe. Necrosis (black arrow) and desquamation of bronchial epithelium into lumen (yellow arrow) associated
with diffuse peribronchial neutrophilic infiltration. H&E X 200. Fig. 5: Lung; Ewes. Severe peri-vascular infiltration
of inflammatory cells nearby bronchioles (yellow arrows) associated with sloughing of the bronchial epithelium
(black arrow). H&E X 200.Fig. 6: Lung; Goat. Interstitial thickening and consolidation of alveoli with necrotic
tissue. Heavy infiltration of alveoli with PMNs (arrows). H&E X 400.

and neutrophils .Moreover, there was diffuse and severe These results come in parallel with the findings
PMNs infiltration in peribronchial areas associated with reported by Lopez [11] who stated that the main
congestion of blood vessels (Fig. 4). Perivascular microscopical  changes  in goat lung acutely infected by
infiltration of inflammatory cells was observed nearby the P. multocida were severe intra-alveolar infiltration of
bronchioles which showed sloughing in lining epithelium neutrophils with congestion of alveolar blood capillaries.
(Fig. 5). Interstitial infiltration of inflammatory cells mainly In chronic cases, macrophages begin to appear among
macrophages and PMNs leading to its thickening. neutrophils.  Lesions  of  naturally  infected   animals  by
Consolidation of alveolar air spaces with sequestrated P. multocida could be clarified as; P. multocida invade
necrotic masses interdigitated with PMNs infiltration and the body via the respiratory tract leading to acute
congestion of alveolar blood capillaries were seen (Fig. 6). pneumonia then enter to the blood circulation through the
Some cases showed severe alveolar ectasis in most of wall of blood capillaries causing septicemia [12]. The
alveoli. The giant alveoli were nearly filled with PMNs and mixed infection of P. multocida with Mannheimia
cell debris. haemolytica gave an attribution to the severity of



Global Veterinaria, 16 (5): 476-480, 2016

479

hemorrhagic pneumonia [13]. The main infiltrated scattered manner (Fig. 7), in the same cases it was
inflammatory cells in endometrium and lung were PMNs detected in periglandular area of endometrium as a few
and  macrophages.  This could  be explained on the basis clusters of aggregation among infiltrated macrophages
that the attraction of PMNs and macrophages were (Fig.  8).  In  lung,  it  was detected in 9 ewes and 7 goats.
occurred under influence of two factors which are cellular P. multocida in lung was illustrated either extracellularly
injury and p. multocida lipopolysaccharide toxins [14]. scattered in the alveolar air spaces or intracellularly in the

Detection of P. multocida in Uterus, Ovary and Lung of These findings could be illustrated as genomic DNA
Infected  Ewes   and   Goats:  The   bipolarity   feature  of
P. multocida was detected in ovary in 5 ewes and 3 goats
by  using  methylene blue stain. It was found in individual

lining epithelium of bronchioles (Fig. 9).

of P. multocida was taken bipolar features which
examined practically by using Methylene blue, Giemsa
stain or Leishman’s stain [2].

Plate 2:
Fig. 7: Ovary; ewe. Scattered infiltration of bipolar short bacilli of P. multocida in ovarian stroma (magnified in the upper

left square). Methylene blue stain X 400. Fig. 8: Uterus; goat. Detection of bipolar short bacilli of P. multocida
among infiltrated macrophages in stroma of endometrium. Methylene blue stain X 1500. Fig. 9: Lung; ewe. Bipolar
P. multocida blue bacilli scattered in the alveolar lumen (arrows) and magnified in the upper left square.
Methylene blue stain X 400. Fig. 10: Uterus; ewe. Positive brown immunolabled intra-cytoplasmic P. multocida
antigen in macrophages infiltrated in endometrium. ABC method counterstained with haematoxylin stain X 1500.
Fig. 11,12: uterus; goat. Positive immunolabled macrophages (yellow arrow) adjacent to negative immunolabled
plasma cells (black arrow) in endometrium. ABC method counterstained with haematoxylin stain X 400.
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Immunohistochemical  Findings  in  Uterus: 5. Dagleish, M.P., J. Finlayson, C. Bayne, S.
Immunolabelling of P. multocida in uterus was moderately MacDonald, J. Sales and J.C. Hodegson, 2010.
detected  as  intracytoplasmic  golden   brown  granules Characterization and time course of pulmonary
in macrophages in 9 ewes and 7 goats. The labeled lesions in calves after intratracheal infection with
macrophages were found scattered  periglandularly pasteurella multocida A: Journal of Comparative
among  infiltrated leucocytes in endometrium (Fig. 10). Pathology, 142: 157-169.
The positive immunolabled cells were found adjacent to 6. Bancroft, J.D.A. Stevenes and D.R. Turner, 1996.
other negative immunolabled plasma cells (Fig. 11, 12) Theory and practice of histological technique, 4th
Immunolabled P. multocida antigen was minimally Ed., Churchill Livingstone inc., New York, Edinburgh,
detected extracellularly in the lamina propria submucosa. London, Melbourne, San Francisco, Tokyo.
In addition, the P. multocida antigens were not detected 7. Narita,  M.,  K.  Kimura,  N. Tanimura, S. Arai and
in PMNs. T.K. Katsuda, 2000. Immunohistochemical

There is a very little data about the immunolabelling characterization of calf pneumonia produced by the
of P. multocida antigens in uterine tissue of ewes and combined endobronchial administration of bovine
goats. herpesvirus 1 and Pasteurella haemolytica. Journal

The intracytoplasmic existence of P. multocida Comparative Pathology, 123: 126-34.
bacteria  in  macrophages was clarified the  phagocytic 8. Haines, D.M. and E.G. Clark, 1991. Enzyme
role of macrophages to control the infection. The positive immunohistochemical staining of formalin-fixed
immunolabelling of P. multocida antigen in macrophages tissues for diagnosis in veterinary Pathology
was due to presence of bacterial antigen in Toxicology and Oncology, 19: 357-361.
phagolysosomes for processing and antigen presentation 9. Christensen, H. and M. Bisgaard, 2010. Molecular
[5]. classification and its impact on diagnostics and

CONCLUSION of selected members of Pasteurellaceae of veterinary

P. multocida can be reaching to uterus via infiltrated 123: 20-30.
macrophages and induces histopathological changes in 10. Confer, A.W., 2009. Update on bacterial
uterus so reduces the reproductive performance of ewes pathogenesis in BRD. Animal Health Research
and goats. Further in Situ hybridization will be done to Review, 10: 145-148.
investigate the tropism of P. multocida in genital organs 11. Lopez, A., 2001. Respiratory system, thoracic cavity
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