Journal of Equine Veterinary Science 92 (2020) 103156

Contents lists available at ScienceDirect

Journal of Equine Veterinary Science
journal homepage: www.j-evs.com

Case Report

Fibrinonecrotic Placentitis and Abortion Associated With Pantoea
agglomerans Infection in a Mare
Luan C. Henker a, *, Marina P. Lorenzett a, Andrea Keller b, Franciele M. Siqueira c,
David Driemeier a, Saulo P. Pavarini a
a
b
c

Department of Veterinary Pathology, Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, Brazil
Horse Veterinarian Independent Consultant, Porto Alegre, Brazil
Laboratory of Veterinary Bacteriology, UFRGS, Porto Alegre, Brazil

a r t i c l e i n f o

a b s t r a c t

Article history:
Received 8 January 2020
Received in revised form
4 March 2020
Accepted 1 June 2020
Available online 6 June 2020

Pantoea agglomerans, family Enterobacteriaceae, is a Gram-negative bacterium that may be isolated from
soil and from plants. This bacterium has been associated with disease in plants, humans, and rarely in
domestic animal species. We describe here a case of ﬁbrinonecrotic placentitis and equine abortion
associated with P. agglomerans infection in southern Brazil. A fetus with 10 months of gestation and its
placenta were evaluated. Gross lesions were observed in the cervical star extending to the body of the
chorioallantois and consisted of a focally extensive, transmural, severely thickened yellow area. Histologically, this area in the chorioallantois was effaced by severe necrosis, associated with marked inﬂammatory inﬁltrate of neutrophils and abundant deposition of ﬁbrin and cellular debris. Aggregates of
bacterial rods were noted intermixed with inﬂammation areas. No signiﬁcant lesions were observed in
the remaining organs inspected. Tissue samples of the lung, placenta, and stomach contents were
cultured, and microbiological tests revealed the growth of P. agglomerans in all evaluated samples. The
present study reafﬁrms the participation of P. agglomerans as a cause of bacterial placentitis and abortion
in horses.
© 2020 Elsevier Inc. All rights reserved.
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1. Introduction
Pantoea agglomerans (formerly Enterobacter agglomerans), family Enterobacteriaceae, is a Gram-negative bacterium that may be
isolated from soil and plants [1,2]. Although this bacterium
frequently coexists in symbiosis with vegetables, it may lead to
important disease in plants [3]. In humans, P. agglomerans has been
isolated from cases of septicemia, peritonitis, arthritis, and abscesses, frequently in cases of traumatic injuries associated with
vegetation or wood material [1]. In other vertebrate animals, descriptions of P. agglomerans infections are scarce [2]. In horses, this
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agent has been occasionally described in association with cases of
placentitis [4e7]; however, thorough pathological descriptions of
this microorganism associated with abortion are exceedingly scant.
Therefore, the objective of the present work is to report the gross,
histopathological, and microbiological ﬁndings of a case of equine
abortion due to P. agglomerans infection.

2. Case Description
A well-preserved aborted Quarter Horse ﬁlly, with 10 months of
gestation, and its fetal membranes were referred to pathological
examination. The aborted fetus, conjunctly with the placenta,
which showed mild environmental contamination, were collected,
stored under refrigeration, and submitted for pathological evaluation within a few hours after fetal loss. The fetus was referred from
a horse farm, with 120 animals, located in the State of Rio Grande
do Sul, in June 2018. The aborting animal was a 14-year-old embryo
recipient mare, which did not present any clinical signs before or
after the abortion. This mare did not have previous history of
reproductive loss or disease, and after abortion, it came into estrous

2

L.C. Henker et al. / Journal of Equine Veterinary Science 92 (2020) 103156

regularly. The aborting mare was one of a group of 15 embryo
recipient mares, kept in Bermuda grass pastures. Mares were
routinely vaccinated against herpesvirus type 1, Leptospira spp., and
rabies virus. No other episodes of fetal loss were registered in the
farm in the referred foaling season.
Fetus crown-rump length measured 90 cm. At necropsy, no
changes were observed in the skin, and mucous membranes presented mild congestion. At the opening of the abdominal cavity,
moderate liver enlargement and congestion were seen. No lesions
were noted in the remaining fetal tissues. The examination of the
placenta revealed a single, transmural, focally extensive, irregular,
25  15 cm, yellowish, severely thickened, and irregular area in the
cervical star extending to the body of the chorioallantois. This area
presented severe deposition of a friable yellowish material.
Furthermore, multifocal areas of moderate hemorrhage were noted
in the allantoamnion (Fig. 1).
Tissues samples of the placenta, umbilical cord, skin, eyelid, and
the main organs of the thoracic and abdominal cavity, as well as the
entire encephalon, were collected, ﬁxed in 10% buffered formalin,
routinely processed for histopathology, and stained by hematoxylin
and eosin. Histological slides were examined under light microscopy and tissue changes were recorded. Also, fresh samples of the
placenta, lungs, and contents of the stomach were collected and
referred for bacteriological examination to determine the involved
agent. These were inoculated on 5% sheep blood agar and MacConkey agar and incubated at 37 C for 42 hours in an aerobic and
microaerophilic atmosphere. Bacterial identiﬁcation was conducted through MALDI-TOF MS (Matrix-Assisted Laser Desorption/
Ionization Time-of-Flight Mass Spectrometry), using Microﬂex LT
instrument and MALDI Biotyper 3.1 software (Bruker Daltonik,
Bremen, Germany), according to manufacturer’s instructions.
Antimicrobial susceptibility proﬁle of the strain was tested by the
KirbyeBauer method [8]. The antibiotics used were ampicillin
(10 mg), amikacin (30 mg), ceftazidime (30 mg), ciproﬂoxacin (5 mg),
gentamicin (10 mg), imipenem (10 mg), ticarcillin (85 mg), and
tobramycin (10 mg).
Histologically, the chorioallantois was effaced by severe necrosis, associated with marked inﬂammatory inﬁltrate of viable and
degenerate neutrophils, fewer lymphocytes, plasma cells, and
macrophages, as well as abundant deposition of ﬁbrin and cellular
debris (Fig. 2) and moderate thrombosis (Fig. 3). Small amount of
aggregates of bacterial rods were noted intermixed with inﬂammation areas (Fig. 4). In addition, multifocal areas of moderate
ﬁbrous connective tissue proliferation were noted. Multifocal areas

Fig. 1. Equine abortion and ﬁbrinonecrotic placentitis associated with Pantoea
agglomerans infection. The chorioallantois presents a focally extensive, severely
thickened, and yellow area.

Fig. 2. Histopathological ﬁndings of Pantoea agglomerans associated abortion. The
chorioallantois shows severe diffuse necrosis; HE, 40, bar: 650 mm. HE, hematoxylin
and eosin.

of severe hemorrhage and mild inﬂammatory inﬁltrate of lymphocytes, macrophages, and occasional neutrophils were seen in
the allantoamnion. Furthermore, mild, diffuse, interstitial inﬂammatory inﬁltrate of lymphocytes, macrophages, and neutrophils
was seen in the lungs. The liver showed moderate diffuse congestion and moderate hepatocellular vacuolation. No signiﬁcant lesions were observed in the remaining organs inspected.
Microbiological tests revealed pure growth of bright, rod-shaped
Gram-negative colonies in sheep blood agar and growth of
lactose-negative bacterium in MacConkey agar, in all evaluated
samples, under aerobiotic conditions in 24 hours of incubation. The
isolated bacterium was submitted to Microﬂex LT instrument after
automatized identiﬁcation using the MALDI Biotyper 3.1 software.
According to the analysis, with a score of 2.118, the strain was
identiﬁed as Pantoea agglomerans. The bacterium strain was susceptible to all tested antibiotics.

Fig. 3. Histopathological ﬁndings of Pantoea agglomerans associated abortion. Severe
and diffuse inﬂammatory inﬁltrate of neutrophils, ﬁbrin deposition (X), and thrombosis (arrows) are seen in the chorioallantois; HE, 200, bar: 190 mm. HE, hematoxylin
and eosin.
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etiology [13]. Bacterial culture revealed growth of P. agglomerans in
the lung and in the contents of the stomach, indicating fetal bacterial dissemination, which may have contributed to fetal death,
and ultimately abortion. In the present case, differential diagnosis
should include other causes of ﬁbrinonecrotic placentitis in horses,
such as infection by Streptococcus equi subsp. zooepidemicus,
Escherichia coli, Aspergillus sp., and other opportunistic agents
[5,7,14], which in the present case were ruled out by the histopathologic and microbiological evaluations.
In conclusion, the present ﬁndings reafﬁrm that P. agglomerans
should be considered as a differential diagnosis in cases of equine
abortion, mainly in cases of ﬁbrinonecrotic placentitis of probable
ascending origin involving opportunistic bacterial agents.

Acknowledgments
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