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Abstract

Introduction: There is consensus regarding the importance of blackleg vaccination as a preventive measure, and proper immunization protocols
are available. However, few studies have evaluated the effectiveness of vaccine protection against Clostridium chauvoei and the treatment of
the disease in calves exhibiting early or advanced clinical courses. This study describes twelve blackleg cases in unvaccinated calves and in
calves that received a single dose of the vaccine. It also reports the recovery of some calves after antibiotic therapy.

Methodology: Two necropsies of cattle dead from blackleg were performed. Fragments of skeletal muscle from these two cattle were immersed
in paraffin for multiplex polymerase chain reaction (PCR) analysis.

Results: Twelve calves up to nine months of age developed signs of blackleg and eight died. Ten of those 9-month-old calves had received
only the first dose of a blackleg vaccine at 4 months of age, but no booster. The last two affected calves belonged to a herd that had never been
vaccinated. Four out of five calves treated with penicillin for 6-7 days recovered from the disease. The diagnosis of blackleg was based on
necropsy, histopathological findings and detection of C. chauvoei in skeletal muscle samples of two necropsied calves using PCR.
Conclusions: The occurrence of cases only in calves that did not receive a booster dose or were not vaccinated indicated that the vaccine used
was effective when performed as recommended by the manufacturer. However, neglecting the booster resulted in casualties due to blackleg.
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Introduction

Blackleg is caused by histotoxins of Clostridium
chauvoei, an anaerobic spore-forming bacterium. It is
primarily a disease of cattle with characteristic lesions
of hemorrhagic and emphysematous necrotic myositis
and myocarditis [1-5]. Vaccination against blackleg is
recommended for 3-6-month-old calves, followed by a
booster dose within 30 days, and annual revaccination
until cattle reach three years of age [6]. However, in
large herds held in extensive areas, farming can be a
demanding operation in which booster doses may be
neglected, increasing the risks of blackleg to occur
[5,7].

An alternative vaccination protocol which grants
and adequate protection against blackleg is to vaccinate
calves at 4 and 8 months of age. In general, the second
(booster) dose will coincide with the weaning season

[7].

There is common knowledge about the importance
of vaccination in protecting cattle from blackleg, and
the vaccination protocols available are considered
effective [6,8,9]. Nevertheless, few studies evaluate the
efficacy of immunization against C. chauvoei [4] or the
treatment of cattle that show early and advanced clinical
signs [10].

This study describes cases of blackleg in
unvaccinated calves and calves vaccinated with a single
dose. Additionally, we describe the recovery of some of
these calves after treatment with penicillin and steroidal
anti-inflammatory drugs.

Methodology

The data from the cases were gathered during an on-
site visit to the affected property and interviewing the
attending veterinarian.

One blackleg affected calf (Calf 1) was referred to
the Veterinary Teaching Hospital at the Universidade
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Federal de Mato Grosso do Sul (HV-UFMS). Due to
poor prognosis, the calf was euthanized and necropsied.
Another affected calf (Calf 2) was found dead at the
premises and necropsied during a visit to the farm.
Thorough necropsies and tissue sampling were
performed according to published recommendations
[11]. Fragments of several organs from both necropsied
calves were sampled and fixed in 10% formalin. They
were routinely processed for histopathology and stained
with hematoxylin and eosin. Fragments of quadriceps
femoris and masseter skeletal muscles were sampled
respectively from Calves 1, and 2 from areas of
characteristic blackleg lesions. These fragments were
immersed in 56°C paraffin to maintain an anaerobic
environment [10]; they were then refrigerated at 5°C for
20 days after which were analyzed for C. chauvoei and
C. septicum using multiplex PCR techniques [12].

Calves with clinical signs of blackleg were treated
with 2-6,000,000 Ul/calf of penicillin (Pencivet® Plus,
Merck Animal Health, Millsboro, USA) and 0.11
mg/kg of dexamethasone (Azium®, Merck Animal
Health, Millsboro, USA).

Results

The cases of blackleg occurred in a farm, in which
there 2.339 Nelore calves and 12 dairy calves of
Girolando breed. These cattle were maintained in four
holdings, identified here as Holdings 1-4 (Table 1).
Calves were nine-month-old except for those in
Holding 4 that were 5-7-month old. Different erratic
vaccination protocols against blackleg were applied to
the calves but always using the same commercial
polyvalent vaccine consisting of C. chauvoei, C.
botulinum, C. perfringens, C. septicum, C. novyi and C.
sordelii strains. Except for the calves at the Holding 3,
all calves received the first dose of the vaccine at four
months of age. The booster dose was scheduled for four
months later, at the weaning season; however, this was
done only in calves of Holding 2.

Twelve calves were affected by blackleg in Holding
1 and two in Holding 3. No calves were affected in
Holdings 2 and 4.
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Figure 1. Blackleg in cattle. Skeletal muscle. There are focal
extensive dark areas of focal extensive hemorrhagic and
emphysematous necrosis.

After the first diagnosis of blackleg, all of the other
calves in the four holdings were vaccinated against
blackleg.

Five calves affected by blackleg (four in Holding 1
an two in Holding 3) were treated for 6-7 days with
penicillin and dexamethasone as described in the
Methodology section. Four calves in Holding 1
recovered. As there were 2.531 calves at risk
(considering the four holdings together), the morbidity,
mortality, and lethality rates were respectively 0.51%,
0.34%, and 66.6%.

Observed clinical signs in blackleg affected cattle
included stagger, apathy, stiff limbs with compromised
locomotion, evolving to decubitus and death within two
days of the onset of the clinical signs; large muscle
groups were swollen and crepitating. Two calves were
found dead without premonitory signs. One calf (Calf
1) was necropsied at HV-UFMS and another (Calf 2) at
the farm.

In the necropsy of Calf 1 the gross lesions in the
skeletal muscles were marked and observed on the right
quadriceps femoris, semimembranosus, gracilis,
popliteal, and diaphragm. Muscle lesions consisted of
focal extensive crepitating dark red or black areas
permeated by varying-sized gas bubbles, edema, and
hemorrhage (Figure 1). Such affected areas exhaled a

Table 1. Calves at risk of contracting blackleg as distributed in their holdings, their vaccination schedules, and the morbidity and mortality per

holding.
. Number of calves Vaccination at 4 Second dose 4 Number of calves Number of
Holding in the holding Breed months of age months later affected by affected ?alves
blackleg that died
1 119 Nelore Yes No 12 8
2 600 Nelore Yes Yes None None
3 12 Girolando No No 2 2
4 1,620 Nelore Yes No None None
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strong butyric odor. The thoracic cavity contained a
moderate amount of serosanguinous fluid containing
floating fibrin clots. The visceral pleura was covered by
a fibrin film (Figure 2) that loosely adhered to multiple
foci of the visceral to parietal pleura. The pericardial sac
(Figure 3) was distended by moderate fluid containing
fibrin.

In the necropsy of Calf 2, the muscular lesions were
similar but mild affecting skeletal muscles of the dorsal,
flank areas, and the masseter. The large muscle groups
of the limbs were spared.

Microscopically, the myofibers were
hypereosinophilic and moderately swollen (hyalin
necrosis); the perimysium and endomysium were
somewhat expanded by a faint eosinophilic material
(edema) rich in fibrin (Figure 4). In addition to necrosis,
there was extensive hemorrhage, multiple discrete
vacuoles (gas bubbles), and a few aggregates of
strongly basophilic bacilli. Occasionally, the tunica
media and tunica adventitia of arterioles were
moderately distended by the deposition of fibrilar,
acellular, and highly eosinophilic material (fibrinoid
necrosis).

C. chauvoei was identified by PCR analysis from
several fragments of quadriceps femoris muscle of Calf
1 and several fragments of masseter muscle of Calf 2.

Discussion

The diagnosis of blackleg was based on the clinical,
epidemiological, and anatomopathological findings.
Those were similar to characteristic results reported
elsewhere for the disease [3,5,6]. The diagnosis was
further confirmed by PCR analysis of skeletal muscle

Figure 2. Blackleg in cattle. Thoracic cavity. The right
hemithorax is filled with a serosanguineous fluid admixed with
fibrin. Fibrin clots are over multiple spots on the pleura. The
pericardial sac is distended by fluid and fibrin (arrow).
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Figure 3. Blackleg lesions in cattle. Big clots of fibrin are on
multiple areas of the epicardium, associated with numerous small
foci of hemorrhage.

Figure 4. Blackleg in cattle. Skeletal muscle. The myofibers are
hypereosinophilic and moderately swollen (hyaline necrosis).
The space between the fibers is somewhat expanded by a faint
pink material, which is edema rich in fibrin (asterisk) with some
erythrocytes. Hematoxylin and eosin, 10X.
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samples from Calves 1 and 2. C. chauvoei DNA
amplification is an excellent alternative to prove the
agent due to the difficulty of its isolation via
microbiological culture [4,13].

The  characteristic = necro-hemorrhagic  and
emphysematous myositis [9,10] was observed in both
necropsied calves; however, they differ in location and
severity. In contrast to Calf 1, in which the large
muscular groups were severely affected, muscular
lesions were mild in Calf 2 and spared the large muscle
groups of the limbs. Also, the fibrinous pleuritis and
pericarditis observed in Calf 1 were absent in Calf 2.
This finding demonstrates the importance of a detailed
necropsy for an accurate diagnosis since lesions are not
always conspicuous and prone to be neglected. An early
diagnosis based upon gross lesions was critical in
controlling the disease since it allowed the
identification and treatment of sick animals in early
clinical stages, resulting in the complete recovery of
four calves. A delay in diagnosis is a potential cause of
substantial losses, whereas an early diagnosis prompts
the adoption of preventive measures and treatment of
sick animals [3].

Affected calves were in the age range of blackleg
occurrence [10]. Most of the calves were vaccinated
with a single dose when 4-month-old, without the
recommended booster, four months after that.
However, there are pieces of evidence suggesting that a
protocol of vaccination at four months of age with a
booster at eight months of age induces a satisfactory
immunization against blackleg in cattle [7].

In the current study, blackleg occurred only in
calves that were not vaccinated with a booster dose, or
that were not vaccinated at all. Also, there were no cases
of blackleg in calves vaccinated at four and eight
months of age, according to a recommended protocol
[7]. These data suggest that the vaccine used on this
farm is an efficient prophylactic tool when the correct
vaccination protocol is applied.

Although vaccination against blackleg is a common
practice, there are few studies on vaccine efficacy [14].
In a previous study including 59 cases of the disecase
[10], only two affected calves had correctly been
vaccinated. In one farm, vaccinated and unvaccinated
calves were kept in the same pen, and only the latter
were stricken by blackleg. This data reinforces the
importance of a correct vaccination.

The pathogenesis of blackleg initiate by the
ingestion of bacterial spores that are absorbed in the
intestine to the bloodstream and distributed to the
skeletal musculature; there, they remain latent until
there is local hypoxia caused by blunt trauma. The
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decreased oxygen level favors spore germination and
proliferation, with the production of virulence factors
[4]. Considering this, when cattle live in areas where
there is disseminated contamination of C. chauvoei,
vaccination is the only means to prevent the disease [4].
This assertion is reinforced by the occurrence of
blackleg in dairy calves that did not have any contact
with the sick calves from other holdings.

Five calves were treated, and four recovered.
Although, in the majority of cases, blackleg exhibits a
lethality rate near 100% [8], such lethality did not occur
in the cases of this study. Four calves diagnosed early
in the clinical course of blackleg experienced full
recoveries, while the one that died despite treatment
was diagnosed in an advanced clinical stage,
corroborating the assertion that successful treatment
depends on an early diagnosis [8].

In our therapy trials, clinical signs continued for up
to seven days, and the treatment had to be maintained
until complete recovery, to prevent relapses. After
curative treatment was achieved in some sick calves,
penicillin was administered to all calves in the affected
holding. When cases of blackleg occur, this treatment
protocol can be put in place at the moment of
vaccination because new cases may keep popping up
due to spore activation after trauma inflicted on cattle
by management during vaccination [3].

Conclusion

A delay in booster vaccination interferes with the
development of immunity in early-weaned calves and
can result in mortality from C. chauvoei infection.
Treatment with penicillin and steroidal anti-
inflammatory drugs in calves exhibiting early clinical
stages of the blackleg are efficient, as was penicillin
administration concomitant with revaccination in
healthy cattle from affected lots.
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