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IDENTIFICATION OF CLOSTRIDIUM CHAUVOEI IN CLINICAL SAMPLES CULTURES FROM
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ABSTRACT

C. chauvoei presence was detected by means of polymerase chain reaction (PCR) from supernatant of culture
in cooked meat medium of liver, muscle and metatarsian bone marrow samples of seven calveswith blackleg
symptoms. Theisolation under anaerobic conditions of one muscle samplerevealed Clostridium perfringens

in pure culture.
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Clostridium spp is one of the generathat comprise the group
of anaerobic bacteria of considerable medical and economic
importance. Clostridiosisisthegenera namegivento avariety of
diseases caused by the bacteria of this genus, which can occur
inany part of thebody that offers condition for their development
with consequent toxin production during multiplication (1).

Clostridium chauvoei is the causative agent of blackleg
and malignant edema.in cattle, sheep and other ruminants (4).
Blackleg in cattle is a nontraumatic endogenous infection, and
a considerable proportion of bovines may harbor C. chauvoei
intheir liver. Affected animal sare anorectic, depressed, febrile,
and lame (one sidelimb), presenting ahot, painful swelling that
becomes cold, edematous with crepitation. Death isseenwithin
12 to 48 hours. This agent seems to have a preference for big
muscles (thigh, diaphragm and heart), which at necropsy are
dark, red, dry, and spongy (11). Symptoms resembling blackleg
can also be caused by Clostridium septicum, C. nowyi, C.
perfringensor C. sordellii. In arecent study on the phylogenetic
position of C. chauvoei and C. septicum on their 16S rRNA
gene(rrs) sequences, asimilarity of 99,3% betweentherrsgenes
of C. chauvoel and C. septicum that is also reflected at the
phenotypiclevel, wasdetermined (7,8).

While presuntive diagnosis of blackleg and malignant edema
dependson clinical and pathological findings, the confirmation
of disease is typically found by isolating and identifying the
organism, such astoxin production and immunol ogical methods

(9,13). However, these diagnostic methods are time consuming
and laborious. In addition, immunological methods may yield
equivocal results because C. chauvoel and C. septicum have
variousantigensin common (4).

Nucleic acid amplification of aspecific target region of the
bacterial genome by the polymerase chain reaction (PCR) has
been widely used for detection and diagnosis purposes (15).
Theahility of PCRto amplify DNA specifically fromlow numbers
of bacteria, aswell asitssimplicity, rapidity and reproducibility,
offersadvantages over conventional methodsfor identification,
and has been actually used to identify many Clostridium
species, including C. chauvoei in pure cultures and in clinical
samples (5,7,12,14). An accurate diagnosis of blackleg is,
therefore, often difficult. Standard diagnosis is based on an
immunofluorescent assay and on morphological criteria.

In this paper we describe a PCR based method from prior
enrichment in cooked meat medium of samplesfrom calveswith
blacklegtoidentify C. chauvoei. Liver, muscle and metatarsian
bone marrow samples from calves that presented blackleg
symptomsduring brazilian autumn were analyzed. The collected
sampleswerefrom six calvesof aflock from Séo Paulo Stateand
one calf from Mato Grosso do Sul State (Table 1). All these
bovine died suddenly, and presented muscle crepitation in the
posterior limb.

Macerated of liver and muscle samples and bone marrow
swabs were inoculated into tubes with cooked meat medium
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(Difco®) that right before was subjected to thermal shock (100°C
for 10 minutesimmediately cooled in current water), and then
wereincubated at 37°C for 48 hours. Ten microliters of cooked
meat medium were cultured in 5% sheep blood agar and
incubated at 37°C for 48 hours under anaerobic conditions.
Colonieswith characteristic form, aspect, colour and hemolysis
were subjected to Gram staining for morphological and cellular
wall determination. Suspect isolateswere submitted to catalase,
lecitinase, gelatinase, glucose, lactose and tumultuous milk
coagulation tests for identification of bacterial gender and
Species.

Guanidine thyocianate based technique (2) was
accomplished for DNA extraction from supernatant of tubes
with cooked meat medium. OnemL of each tubewas centrifuged
at 13000 x g for 20 minutes, and the pellet was resuspended in
200 pL of TrissEDTA buffer before the extraction protocol.
Multiplex PCR was performed with primersdesigned for flagelin
gene (fliC), described by SASAKI et al. (10), specific for
Clostridium chauvoei and Clostridium septicum, that amplify
535 base pairs (bp) and 294 bp, respectively. Theforward primer
FlaF iscommon for both speciesand FlachR and FlaseR arethe
reverse primers for C.chauvoei and C. septicum, respectively.
Amplification of DNA wascarried out in atotal volumeof 50 L,
with 200 uM of each dNTP, 5 pL 10X reaction buffer, 2,5mM
MgCl,, 30 pmol of each primer (FlaF- 5 AGAATAAACAGAA
GCTGGAGATG 3, FlachR- 5 TACTAGCAGCATCAAAT
GTACC3,andFlaseR-5 TTTATTGAATTGTGTTTGTGAAG
3), 1,25 U Tag polymeraseand 10 L of DNA. For amplification,
we used thirty cycles divided in three phases as follows:
denaturation at 94°C for 60 seconds, hybridization at 56°C for 60
seconds and extension at 72°C for 60 seconds. C. chauvoei IB
1559 and C. septicum 10518 (I nstituto Biol gico strains) were
used as PCR positive controls, and muscle samplefrom anormal
cow was used as PCR negative control.

PCR was also applied directly from clinical
samples (liver, muscle and bone marrow) using the
same DNA extraction and amplification protocolscited

reaction from supernatant of cooked meat medium inoculated
with the same samples, seven of them were positive to C.
chauvoel and negativeto C. septicum (liver 1, muscles 1,2 and
7, bonemarrows 3,4 and 5), asseenin Table 1.

The close phylogenetic relationship between C. chauvoei
and C. septicum is a molecular reflection of the phenotypic
similarity of these organisms. C. chauvoei isrelatively difficult
to distinguish from C. septicum, and, besides, C. septicum can
cause symptonsvery similar to blackleg symptoms (6,9).

GREGORY et al. (3) reported the occurrence and treatment
of abovinewith blackleg with high doses of penicilin. Diagnosis
was accomplished by isolating C. chauvoei from aswab of the
myonecrosis area, and guinea pigs inoculation for its
identification.

KUHNERT et al. (7) reported asystemfor distinguishing C.
chauvoel and C. septicum, however, it requires restriction of
enzyme digestion of the PCR products for definitive
identification of the organism because of the small differencein
the 16SrRNA gene of both bacteria.

Our results show that multiplex PCR reaction based on fliC
gene (10) was efficient to identify C. chauvoei from naturally
infected samples cultured in cooked meat medium accomplishing
guanidinethiocyanatefor DNA extraction, and differentiate this
speciesfrom C. septicum. However, PCR results directly from
tissue samples were negative, probably due to the low number
of clostridial microrganisms, or inefficient DNA extraction
protocol.

The isolation of C. chauvoei is very difficult, since it
requires hard anaerobic conditions, and clinical specimens
are often contaminated with other anaerobic bacteriaincluding
clostridia in soil, which grow faster than C. chauvoei in a
culture medium (9). Microbiological culture of muscle 7
revealed Clostridium perfringens isolated in pure culture
under anaerobic conditions. This species can also beinvolved

Table 1. PCR results of analysed samples and their origin. S&o Paulo,

above. Amplifications were carried out in a Peltier  2006.

Thermal Cycler-100 (MJ Research) and the analysis

of the amplified products was performed by Animal Origin Sample FCR

electrophoresis in agarose gel 1.3% stained with identification identification C. chauvoei

ethidium bromide. 1 P Liver1 Positive
Gram gtain of cooked mesat mediuminoculated with Muscle 1

the suspect samples showed small gram-positiverods 2 P Liver2 Negative

with subterminal spores in most samples (liver 1, Muscle 2

muscles1,2and 7 and pone marrows 3,4 and 5),_beyond 3 S  Bonemarrow (metatarsus) 3 Positive

others.H owever, oqu in mqscl e7 samplewasisolated 4 S  Bonemarrow (metatarsus) 4 Positive

Clostridium perfringens in pure culture, and, no 5 S  Bonemarrow (metatarsus) 5 Positive

growth was observed in the other samples plates 6 S  Bonemarrow (metatarsus) 6 Negative

incubated under anaerobic conditions. Multiplex PCR 7 MS Muscle 7 Positive

from clinical samplesshowed no positiveresult neither
for C. chauvoei or C. septicum. However, in the
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in blackleg cases, and, in the present study, it could be
associated with C. chauvoei. Anyway, if only microbiological
methods had been applied in this case, blackleg diagnosis
would bewrong or incomplete. Clostridial vaccinesprovidea
high degree of immunity against clostridial diseases, and when
the diagnosisis correct, the disease can be easily controlled.
For this, clinical samples must be properly collected and
subjected to laboratory examination. Once all diseases dueto
clostridia can be prevented by vaccination, if the problem
continues despite vaccination, the diagnosis must be wrong.
Moreover, acase description isof fundamental importanceto
conduct laboratorial analysis (1).

Infections due to clostridia microrganisms cause
considerablelossesin the production, oncetreatment generally
isimpracticable. Control and prevention must comprise adequate
measures of handling and sistematic vaccination of the flock,
sincethe animals are in permanent contact with the agents and
the factors that will be able to unchain the diseases.

Detection of nucleic acid of C. chauvoei from prior
enrichment of naturally infected samplesin cooked meat medium
elucidated the diagnosis in these two brazilian outbreaks of
blackleg, that usually remains inconclusive because of
microbiological culture limitation. Besides, due to high
specificity of PCR technique, the employment of guinea pigs
for identification of the agent was avoided.

RESUMO

I dentificacdo de Clostridium chauvoei em cultivosde
materiaisclinicos de casos de carblnculo sintoméatico
utilizando-se PCR

Foi detectada presencade Clostridiumchauvoei pelareacdo
de PCR apartir de cultivo em cooked meat medium de amostras
defigado, musculo e medula ésseametatarsiana de sete bezerros
acometidos de carbinculo sintomético. O isolamento de uma
amostra de musculo sob condi¢des anaerdbias revelou
Clostridium perfringens em cultura pura.

Palavr as-chave: Clostridiumchauvoei, carblncul o sintométi-
co, bovino, PCR
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