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ENGVALL, A. and O. SCHWAN : Isolation and partial characteriza
tion of bacteria recovered from abscesses of normally slaughtered pigs.
Acta vet. scand, 1983, 24, 74-83. - One hundred and one pig ab
scesses of different localisation were examined. Bacteria were re
covered from all abscesses. In 6,8 abscesses a mixed aerobic and
anaerobic flora was found . In 22 abscesses solely aerobes and in 11
solely anaerobes were found . Corynebacterium pyogenes and Fuso
bacterium necrophorum were found in 61 and 45 abscesses, respective
ly. Hemagglutination titres of C. pyogenes strains were higher with
pig erythrocytes than with sheep erythrocytes. Three of 4 isolates of
Staphylococcus aureus produced enterotoxin type A.
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Multifactorial infections from which several aerobic and/or
anaerobic bacterial species can be isolated have in recent years
gained a great deal of interest hoth in veterinary and human
microbiology tBalouis et al. 1974, Serensen 1978a, Schwan 1979a,
Schwan 1981) . Though many reports deal with the aerobic bac
terial flora of abscesses in pigs (De Bruin & Jaartsoeld 1962,
Armstrong & Payne 1969, .11cCracken & McCaughey 1973, Hara
et al. 1976, d'Aubert 1981), little information is available regard
ing the anaerobic and mixed bacterial flora in such infections.

• Part of these results were presented at the 14th Nordic Veteri
nary Congress, Copenhagen, July 1982.

This study was supported by a grant from the Elsa and Ivar Sand
berg foundation .
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Jones (1980) found a diverse aerobic and anaerobic flora in the
majority of abscesses examined and a sporulating Clostridium
was the most frequent anaerobe isolated. Recently Renno et al.
(1982) reported that Bacteroides ruminicola/oralis was the
anaerobic species most frequently isolated from abscesses of dif
ferent localisation in slaughtered pigs.

This paper describes the isolation and partial characterisation
of bacteria recovered from 101 abscesses of normally slaughtered
pigs.

MATERIAL AND METHODS

Pus material from 101 abscesses was examined. Seventy-three
of these were obtained from a local abattoir. The abscesses were
excised from affected sites, placed in plastic bags and transported
to the laboratory. The surface was flamed and carefully incised
using aseptic techniques. Pus was sampled aseptically with a
platina loop and subcultured. In addition, material from 28 ab
scesses was obtained from a distant abattoir. Using aseptic tech
niques the abscesses were opened and pus was collected with a
sterile cotton swab which was placed in a tube with anaerobic
transport medium (Port-a-cui, Becton Dickinson AB, Stockholm,
Sweden) and mailed to the laboratory. Most mailed samples
arrived at the laboratory within 24 h. All were subcultured
immediately on arrival.

All samples were inoculated on 2 horse-blood agar plates
(5 % (v/v) horse blood) supplemented with haemin, (United
States Biochemical Corporation, Cleveland, Ohio, USA), vitamin
K,; (Sigma Chemical Company, St. Louis, Mo, USA), and L
cystein-hydrochloride (Sigma Chemical Company, St. Louis, Mo,
USA) mainly according to Holdeman et al, (1977). Plates were
incubated anaerobically (BAPan) in an anaerobic chamber
(Anaerobic system model 1024, Forma Scientific, Marietta, Ohio,
USA) and aerobically (BAPae) at 37°C for 72 h. All BAPan were
kept in the anaerobic chamber for at least 24 h before inoculated.

All specimen were also inoculated into chopped meat carbo
hydrates (CMC) broths (Holdeman et al.) using anaerobic tech
niques as described by Holdeman et al., incubated in 37°C for 72
h, and subcultured to BAPan. These were incubated anaerobically
at 37°C for 72 h .

Aerobic isolates were identified according to Cowan (1977) .
Streptococcal isolates were serogrouped according to Lancejield
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(1933 ). Staphylococcal isolates were tested for enterotoxin pro
duction by the method of Zehren & Zehren (1968). C. pyogenes
and "Corynebacterium species" isolates were tested for hemag
glutinating ability of sheep and pig erythrocytes mainly accord
ing to Lindal & Smyth (1982 ). Strains were grown in heart in
fusion broth (Difco) with 10 % (v/ v) heat inactivated horse
serum (60°C; 30 min ), without agitation for 24 h at 37°C. Ab
sorbance of washed suspensions of bacteria was calculated using
a spectrophotometer (Digispec, Helena Lab., Texas, USA) and
suspensions were adj usted to give uniform densities of bacteria
prior to titrations.

All anaerobic isolates were tested for ability to grow aerobi
cally on BAPae and, if negative, subcultured to CMC or pepton
yeast glucose (PYG) broths (Holdeman et al. ) , which were in
cubated until good growth occurred. Production of volatile and
nonvolatile short-chain fatty acids and alcohols was analysed
with gas liquid chromatography according to Holdeman et al. A
Pye Unicam (Svenska AB Philips. Stockholm, Sweden ) gas
chromatograph with flame ionisation detector and equipped with
a 2 m x %" glass column containing 5 % FFAP on 80/100 mesh
Chromosorb WHP was used and run at 110 °C.

Biochemical reactions were determined with API 20A (AB
Biodisk, Solna, Sweden ) and Minilek anaerob II (Becton Dickin
son AB, Stockholm, Sweden ) minikits, and with PRAS-media
(Holdeman et al. ) .

RESULTS

Of 101 abscesses examined, 41 were localized superficially at
various sites, 35 involved the pelvic region. 3 involved bone tissue.
and 8 and 2 involved the thoracic pleura and knee-joint, respec
tively and for 12 abscesses localisation was not recorded.

Bacteria were recovered from all abscesses examined. In 68
abscesses a mixed aerobic and anaerobic flora was found.
Growth of solely aerobes occurred in 22 abscesses and of solely
anaerobes in ]] abscesses.

Solely anaerobes were isolated twice from superficial and 7
times from pelvic abscesses whereas solely aerobes were isolated
14 times from superficial and 3 times from pelvic abscesses. This
difference in distribution was statistically significant (P < 0.01;
x2-test) .



Bacteria from abscesses of pigs

Tab let. Number and types of aerobic and anaerobic bacteria
isolated from 101 abscesses.
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Aerobic
--- - -

Speci e. Number of
isolate.

Anaerobic

Species Number of
isolate.

Corynebacteelum pyogenes
Corynebacterium species
Streptococci serotypes C,

P, L, U
Streptococci species
Staphylococci aureus
Pasteurella multocida
Escherichia coli
Mlscellaneous»
Unidentified

a Including micrococci 5;
Pasteurella sp . 1;
Actinobacillus sp. 1.

IH
17

16
9
4
3
3
7
3

Fusobacterhun necrophorum 45
Fusobacterium russii 1
Fusobacterium species 4
Bacteroides ruminicola 14
Bacteroides oralis 5
Bacteroides bivius 2
Bacteroides ovatus 2
Bacteroides melaninogerricus

ss, melaninogenlcus 1
Bacteroides uniformis 1
Bacteroides asaccharolyticus 1
Bacteroides vulgatus 1
Bacteroides species 10
Peptostreptococcus anaerobius 16
Peptostreptococcus parvulus 1
Peptococcus indollcus 14
Peptococcus prevotii 4
Peptococcl species 3
Anaerobic cocci 18
Miscellaneousb 4
Unidentified 8

b Including anaerobic strepto
cocci 3;
Bifidobacterium sp , 1.

A pure culture was obtained from 28 abscesses. C. pyogenes
was isolated from 15 and F. necrophorum from 8 of these. From
7a abscesses between 2 and 7 different species were isolated. The
most frequent combination of bacterial species found was C. py
ogenes/F. necrophorum, This comhination occurred exclusively
in 8 and together with other bacter-ia in 15 abscesses. In all, 12a
aerobic and 155 anaerobic bacteria were isolated. Numbers and
types of isolated bacteria are summarized in Table 1.

The "Corynebacterium species" group consisted of Gram
positive rods. When grown on horse blood agar, colonies resem
bled C. pyogenes but were slightly larger. A few strains showed
weak hemolytic activity after 24 h incubation and all were slight
ly to moderately hemolytic after 48 h incubation at 37°C. All
strains produced acid from glucose, lactose, maltose, sucrose and
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some from rhamnose. No strain produced gelatinase or urease.
All but 1 st rain produced acid in litmus milk. No strain hemag
glu ti na ted she ep or pig ery th rocy tes.

Hemagglutination titres for isolal es of C. pyogen es are shown
in Fi g. 1. In 43 strains titres were hi gher with pig erythrocytes
than with sheep ery throcytes. Medi an hemagglutination titres
were 1 : 16 and 1: 8 for pig and sheep eryth rocy tes, re spectively.

64
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Fi g u r e 1. Hemagglutination t itres of 58 strain s of Coryneb acterium
pyogenes from p ig abscesses on sheep eryth rocyte s and p ig eryth ro
cytes. Each so li d circ le represents 1 stratn. T'itres are ex p ressed as
r ec iprocal s of highest diluti on s giving 100 % hemagglutinatdon.

Three of 4 isolates of St aphylococcus aureus produced entero
toxin type A.

Of the anaero bes, F. necrophorum was th e most common
single specie s isolat ed .

A variety of anaerobi c cocci were frequently isol at ed, espe
cially Peptococcus anaerobius and P. indolicus. The biochemical
non-reactiveness of many anae robic cocci complicated their typ
ing to species level.

The chrom atogram of most non-speciated Bacteroides strains
were similar to th ose of B. ruminicola but they differed bio
chemically.
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DISCUSSION

Reports from many countries of the bacteriological composi
tion of swine abscesses have been published as referred to in the
introduction. A main feature is the reported high prevalence of
C. pyogenes except in cervical lymphadenitis where streptococcus
serogroup E is the most frequently isolated species (Armstrong &
Payne 1969). However, the remaining aerobic and anaerobic flora
diverges considerably in different reports. This is probably due
to factors such as differences in abscess localisation, variations
in management of pigs and differences in amount and kinds of
antibiotics and growth promoting additives given, resulting in
differences in the environmental and indigenous flora from
which most infections emanate. Methods of sampling and culti
vation of bacteria might also influence final isolation rates.

The role of C. pyogenes as a pathogen for animals is well
established. The virulence factors responsible for the pathogen
icity of C. pyogenes are less well understood. Lindal & Smyth
(1982) described hemagglutinating capacity of C. pyogenes as a
possible virulence factor by which C. pyogenes can stick to mam
malian cells. They generally found higher hemagglutinating titres
for sheep erythrocytes when using strains isolated from bovine
mastitis. In the present study hemagglutinating titres were
generally higher for pig erythrocytes than for sheep erythrocytes.
The possibility of an agglutinin specificity of C. pyogenes strains
to cells from different animal species merits further investiga
tions.

The "Corynebacterium species" strains isolated in the present
study most likely correspond to the atypical C. pyogenes strains
described by McCracken & McCaughey (1973) and Jones (1980),
and Corynebacterium pseudopyogenes described by Hara et al,
(1976) and Benno et al. (1982). The taxonomic position of these
Corynebacterium strains is not clear (Buchanan & Gibbons 1974) .
The lack of hemagglutinating activity is not surprising though,
as few Corynebacterium species possess this ability (Yanagava

& Honda 1976).
Of the streptococci, serotype C was most frequently isolated.

Serogroup E streptococci were not isolated and it seems that this
group preferentially is isolated from cervical lymphadenitis. The
ecological nische of this group seems to be the tonsils rather than
the skin or nose of pigs (Jones 1976).
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The occurrence of enterotoxin producing strains of S. aureus
in abscesses indicate a potential food poisoning risk . The proposal,
by Norval (1968), to condemn carcases with abscesses containing
S. aureus seems justified.

F. necrophorum is a recognised pathogenic bacteria which has
been isolated both in pure and mixed cultures from infections in
animals and man (Langworth 1977). It is part of the normal in
testinal flora of pigs though apparently in small numhers (Aal
btek 1972, Robinsson el al. 1981), and infections occur probably
via faecal contamination of wounds and bruises. Both De Bruin
& Joartsoeld (1962) and Norna! (1968) note F . necrophorum as
a common isolate, at least from some types of pig abscesses. This
is in agreement with the results of the present study, where F.
necrophorurn was found in 45 % of all cases, but diverges greatly
from the reports by Jones (1980) and Benno et al, (1982) where
F . necrophorum was found in 0 and ca. 10 %, respectively, of all
abscesses examined. The reason(s) for this diserepancy is not
clear, especially as localisation of abscesses from which samples
were taken does not seem to differ much.

A high percentage of isolated Bacteroides species consisted of
B. ruminicola which is in agreement with results presented by
Renno el ul. (1982) . This species is normally sparsely isolated
from infections in animals (Berkhof{ 1978, Prescott 1979, Hirsch
et al, 1H79). As B. ruminicola constitutes a substantiat pari of the
caecal (Robinson el al. 1981) and faecal flora (Terada el al .
1976) of pigs it is possible that infections emanating from the
faecal flora may also involve B. rurninicola,
Most Peptococcus isolates in the present study consisted of P .
indolicus. Serensen (1978 b) found P. indolicus in almost half of
all pig abscesses examined, while Benno et al . (1982) mostly
isolated P. asaccharolyticus. However, the differentiation of P .
indolicus from P. asaccharolyticus may give conflicting results
depending on type of tests used (Schwan 1979 b).

The significant difference in distribution of pure culture of
aerobes and anaerobes as regards superficial and pelvic abscesses
is probably an expression of the composition of the opportunistic
flora gaining entrance to the place of infection.

Most abscesses examined in the present investigation contained
2 or more bacterial species consisting mostly of 1 aerobic and 1
or several anaerobic species. This is characteristic of infections
where anaerobes are involved and makes it difficult to evaluate
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the etiological role of isolated bacteria. The finding, though, that
almost 40 % of all isolates consisted of C. pyogenes and/or F. ne
crophorum and that 1 or both of these were found in 84 of 10]
abscesses strongly indicates an etiological role for these bacteria.
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SAMMANFATTNING
lsolering och karaktiirisering au bakterier fran bolder fran normal

slaktade svin.
101 svinbolder frl'm olika delar av slaktkroppen undersoktes med

avseende pd fOrekolllst av aeroba och anaeroba bakterier. Vaxt av bak
terier pavisades i samtliga bolder. I 68 bolder fanns en blandad aerob
och anaerob flora, i 22 bolder enbart aerober och i 11 enbart anaero
ber. Corynebaoterium pyogenes och Fusobacterium necrophorum :1ter
funns i 61 respektive 45 bolder. C. pyogenes uppvisade hogre hamag
glutinationstitrar mot svin- an mot fdrblQdkroppar. Tre av 4 isolat av
Staphylococcus aureus bildade enterotoxin typ A.
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