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Abstract

Bacillary hemoglobinuria (BH) is a histotoxic infection caused by Clostridium haemolyticum that affects mostly cattle
parasitized with trematodes. The aim of present study was to describe an atypical case of BH in a cow without access to flooded
areas and without parasitism by Fasciola hepatica. After eight days of sternal decubitus and apathy, a Nellore cow was euthanized
and necropsied. During postmortem examination, mild jaundice, black urine and multifocal lesions in the liver were observed.
Histopathology revealed multifocal coagulation foci of necrosis in liver and basophilic bacillary structures, which were confirmed as
C. haemolyticum by bacterial isolation, PCR and sequencing techniques. This is the first description of BH in cattle in Minas Gerais
state, Brazil and highlight the need for of inclusion of BH as differential diagnosis even in animals not parasitized by trematodes.
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Introduction

Bacillary hemoglobinuria (BH) is a highly lethal liver
infection caused by Clostridium haemolyticum (previously
Clostridium novyi type D) that affects mostly cattle (10).
The disease is mostly described in animals infested by liver
flukes, commonly Fasciola hepatica, which initiates the
liver damage and creates the anaerobic condition that allows
growth and toxin production by C. haemolyticum (6,10).
Initially, affected animals shows high fever, hemoglobinuria
and jaundice which rapidly evolve to dyspnea and tachycardia
associated with toxemia (10,14). Eventually, affected animals
can be found dead without any previous clinical signs (5,10).

The disease was already reported in many countries
of Asia, Europe, Oceania, North America and South America
(1,2,4,6,10,11,19). In Brazil, the reports of BH are restricted
to South region and all associated with F. hepatica parasitism
in grazing cattle (5,12,14). In the present report, we describe
a case of BH in a cow without access to flooded areas and
without parasitism by F. hepatica in Minas Gerais state, Brazil.

Case report

In September of 2019, a veterinary was called
in Divinopolis city, Minas Gerais state, in a beef cattle
farm. A Nellore cow, approximately 4 years old, was
found in recumbency in the pasture. During clinical
examination, apathy and weakness of hind quarters was
observed. Five days after the beginning of the clinical
signs, the cow received Flunixin Meglumine (Hertape,
Brazil) (1 mg/kg, SID, IM). During all this period,
the animal received water and was feeding. Direct
microscopy on a Giemsa-stained peripheral blood smear,
collected in the animal tail, was used to evaluate the
presence of haemoparasites, including Babesia sp. and
Anaplasma sp. (7). The Woo method (20) was also used
to evaluate the presence of Trypanosoma sp. was also
used. Both tests were negative. As no improvement was
observed and due an unfavorable prognosis, the animal
was euthanized and immediately necropsied eight days
after the onset of symptoms.
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At necropsy, the ocular mucosa and the carcass
showed mild jaundice. Multifocal lesions varying from 5
to 10 centimeters, in green or black color, surrounded or
not by a yellow rim were seen in the liver surface (Fig.
1). In liver parenchyma, these areas were irregular, well-
defined, yellow, sometimes accompanied by red or black
spots (Fig. 2). The kidneys and urine were diffusely black
(Fig. 3). Samples from all organs were collected and fixed
in 10% buffered formalin (pH 7.2). For histopathology,
4-pm-thick section were prepared from specimens, stained
with hematoxylin and eosin (HE) and examined in optical
microscopic. In addition, fragments of the liver were
refrigerated and submitted to the Anaerobic Laboratory at
Veterinary School of Universidade Federal de Minas Gerais
(UFMGQG), for bacterial isolation and identification.

In the histopathologic evaluation, an accentuated
multifocal necrotizing hepatitis was observed. Multifocal
coagulation foci of necrosis were observed, surrounded by
a well-defined layer of inflammatory infiltrate composed
mainly of healthy neutrophils, degenerated neutrophils and
cellular debris (Fig. 4). Some areas of mild hemorrhage
near the periphery of the necrotic areas were also showed.
Basophilic bacillary structures from 7 to 10 nm, compatible
with Clostridium spp. were found in the necrotic areas and
close to the inflammatory infiltrate (Fig. 5). In viable liver

tissue were identified thrombi in regions close to areas of
necrosis and inflammation. Mild to moderate hepatocyte
vacuolization was observed in liver tissue out of necrotic
areas, while a mild multifocal tubular necrosis was seen in
the kidneys.

For isolation, liver fragments were inoculated into
Brain Heart Infusion broth (Oxoid, USA) and kept at 37°C
in an anaerobic chamber (Thermo Fisher Scientific, USA)
(80% N2, 10% CO2, 10% H2) for seven days. Then, the
broth was centrifuged and the resulting pellet was submitted
to thermal DNA extraction and to a previously described
PCR for C. haemolyticum and C. novyi type B (15). A
band of 694 bp, compatible with a positive result for C.
haemolyticum, was observed (15). To confirm this result,
the amplicon was purified using Agencourt AMPure XP
(Beckman Coulter, USA) according to the manufacturer’s
instructions and was sequenced in both directions using
previously described primers (15) and the Big Dye V3.1
Terminator Kit using an ABI 3500 DNA analyzer (Applied
Biosystems, USA). The sequences were submitted to
the BLASTN computational tool (https://blast.ncbi.nlm.
nih.gov). The sequences obtained revealed a nucleotide
sequence identity of 100% with C. haemolyticum gene for
flagellin protein FliA(H), confirming the specificity of the
PCR product and the presence of C. haemolyticum in liver.

Figure 1. Bacillary hemoglobinuria, liver, bovine. Multiple necrotic foci with varying sizes of green or black color.
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Figure 2. Bacillary hemoglobinuria, liver, bovine. Yellow areas of multifocal to coalescent necrosis and areas of multifocal bleeding

Figure 3. Bacillary hemoglobinuria, urine, bovine. Bladder puncture with black urine.
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Figure 4. Bacillary hemoglobinuria, liver, bovine, histopathology. Coagulation necrosis area containing well-defined inflammatory
infiltrate composed by neutrophils and pyocytes, which delimits the parenchyma with intact or vacuolized hepatocytes. HE, 200 x.

Figure 5. Bacillary hemoglobinuria, liver, bovine, histopathology. Within a segment of necrotic liver there are numerous bacilli,
suggestive of Clostridium spp. HE, 1000 x.
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Discussion

Bacillary hemoglobinuria (BH) is a histotoxic
clostridial disease that affects mainly cattle older than 2
years and, occasionally, sheep, horses and wild animals
(3,4,6,10). In Brazil, the disease is often reported in cattle
in Rio Grande do Sul state in animals parasitized by F
hepatica in farms with flooded areas (5,12,14) . In this
scenario, C. haemolyticum reaches the liver after ingestion
and, in an anaerobic environment caused by the lesions due
to the migration of trematodes in the liver, C. haemolyticum
spores germinates and produce beta toxin, leading to the BH
(8,10,14). Interestingly, in the present work we describe the
diagnosis of BH in a cow not parasitized with F. hepatica
and from a farm without flooded areas. It is uncertain what
may have caused the initial lesion in the liver or even if
the disease was primarily caused by C. haemolyticum.
Previous works have hypothesized other possible triggering
events that can lead to BH, including telangiectasia and
necrobacillosis secondary to rumenitis (8,17).

C. haemolyticumbeta toxin, the main virulence factor
involved in BH, is known to cause hemolysis, disruption
of endothelium and hepatotoxicity, leading to jaundice,
hemoglobinuria and hepatic necrosis (8,10,14), all clinical
signs seen in the present report. BH is commonly acute,
animals die within 48 hours and, in some cases, no symptom
is observed before death (5,9,12). On the other hand, some
animals can present a sub-acute form, characterized by a
decrease on milk production and weakness of hind quarters,
clinical signs also seen the present case (10,11).

In addition to the suggestive clinical signs, the
gross and microscopic lesions seen in the present case
also corroborates other reports of BH in cattle (8,10,14),
including the multiple necrotic foci in the liver (Fig. 1) and
the typical dark urine (Fig. 3).

The presumptive diagnosis of BH are based
on the association of history and clinical signs, but the
laboratorial diagnosis is of importance to confirm BH
(10). Once C. haemolyticum is a fastidious specie, the
direct culture of this microorganism commonly leads to
a false-negative result. Thus, other techniques, such as
direct immunofluorescence, immunohistochemistry or
PCR are more common choices (8,10,18). In the present
work, an enrichment in BHI broth followed by PCR of
the resulting culture was used to confirm the presence
of C. haemolyticum in the liver. Notheworthy, this PCR
was previously used only in isolated colonies, so this is
the first study to apply this technique in an unspecified
culture in broth. The sequencing of the amplicon was also
performed to confirm the specificity of the result. It is
also important to note that this animal was also tested
for some other causes that would possibly lead to this
clinical signs, including infectious necrotic hepatitis
(caused by C. novyi type B), babesiosis, anaplasmosis
and trypanosomiasis (9,13).

There are few reports of successful treatment of
bacillary hemoglobinuria, all of them based in antimicrobial
therapy (2,16,17). However, the efficiency of treatment is
known to be low due the acute course of the disease (10,19).
In present report no antimicrobials were administered once
BH was not initially considered. Once the treatment is
rarely possible and has commonly not effective, the control
of BH should focus on the prevention of disease, which is
based in control of trematodes and vaccination against C.
haemolyticum (10,14).

It is also important to note that the affected cow
was regularly vaccinated with a commercial vaccine
against the most common clostridial infections, including
botulism, malignant edema, blackleg and enterotoxaemia,
but the vaccine did not contain C. haemolyticum in its
formulation. Due the possibility of occurrence of BH, the
routine vaccination against clostridiosis with immunogens
that includes C. haemolyticum was recommended.

Conclusions

To the best of our knowledge, this is the first
description of BH in Minas Gerais, Brazil. Interestingly,
the affected cow was diagnosed in a farm without flood
areas and without F. hepatica parasitism. The present report
highlights the need for of inclusion of BH as differential
diagnosis even in animals not parasitized by trematodes
and reinforces the need for routine vaccination against this
Clostridium.
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