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THE FIRST ISOLATIONS OF CAMPYLOBACTER MUCOSALIS FROM PIGS IN
SOUTH AFRICA
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ABSTRACT

VAN DER WALT, MARTHA L., SPENCER, B. T. & LOVEDAY, R. K., 1988. The first isolations of
Campylobacter mucosalis from pigs in South Africa. Onderstepoort Journal of Veterinary Research,

55, 165-168 (1988)

The first isolations of Campylobacter mucosalis in South Africa are described. Isolations were made from a
6-week-old weaner pig with necrotic enteritis and from 2 gingival swabs of suckling piglets from herds with
histories of porcine intestinal adenomatosis. The isolates were serologically identified as being serotype A

strains.

INTRODUCTION

Campylobacter mucosalis has been isolated world-
wide from clinical cases of the disease complex known
as porcine intestinal adenomatosis (PIA) (Rowland &
Lawson, 1981). Although clinical symptoms of the
disease were reported as early as 1931 (Biester &
Schwarte, 1931), it was only in 1974 that a previously
unknown organism was isolated from clinical cases
(Lawson & Rowland, 1974). This organism was named
C. sputorum mucosalis by Lawson & Rowland, 1974 but
later renamed as C. mucosalis (Roop, Smibert, Johnson
& Krieg, 1985a). A 2nd, previously unknown organ-
nism, C. hyointestinalis, was isolated in 1983 from PIA
cases (Gebhart, Ward, Chang & Kurtz, 1983). C. muco-
salis can be isolated only from clinical cases of PIA and
the oral cavity of some healthy pigs in herds in which
PIA occurs (Roop et al., 1985b). C. hyointestinalis, on
the other hand, can be isolated from pigs with PIA or
other enteric disease, as well as from healthy cattle and
cattle with diarrhoea (Morgan & Bland, 1985). How-
ever, conclusive evidence for either or both of these
organisms being the sole or primary aetiological agents
of PIA does not exist (Boosinger, Thacker & Armstrong,
1985), as the disease has not been successfully repro-
duced by the mere inoculation of either one or both of
these organisms into pigs.

In South Africa, clinical signs of the disease complex
on a herd basis were observed as early as 1957 (Love-
day, personal observations, 1957). Intracellular curved
bacteria have been seen in Warthin—Starry stained
histology sections of cases with PIA submitted to the
Veterinary Research Institute (VRI), Onderstepoort,
since 1980 (Williams; Van der Lugt, personal commu-
nications, 1986). However, the culture of either
C. hyointestinalis or C. mucosalis until recently has been
unsuccessful. The first isolation of C. hyointestinalis in
South Africa has been recently documented by Van der
Walt & Van der Lugt (1988).

The first isolations of C. mucosalis strains from the
oral cavity of piglets and from an animal with the
necrotic enteritis form of PIA are described here.

MATERIALS AND METHODS

History of the necrotic enteritis case

A 6-week-old weaner pig from a large commercial
piggery near Middelburg, Transvaal, died with signs of
severe wasting. A routine post mortem examination
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revealed that the ileum showed signs of necrotic enteritis
(NE) superimposed on a thickened mucosa. Previous
necropsy evidence of the PIA complex on this piggery
had been identified as well as regional ileitis (RI) and
proliferative haemorrhagic enteropathy (PHE) in finisher
igs. No antibacterial drugs were added to any of the
eeds used by the piggery since the losses from the PIA
complex had been too low to justify the cost for feed
medication.

Isolation procedures

A portion of the terminal ileum showing necrotic
enteritis was bound off, chilled (4 °C) and submitted the
following day to the laboratory. The method for the
isolation of C. mucosalis was as described by Lawson &
Rowland (1974). The piece of ileum was cut open and
rinsed with phosphate buffered saline (pH 7,2). The
mucosa was scraped with a scalpel blade and a 1 g
aliquot was suspended in reinforced clostridial medium.
This was blended at maximum speed for 30 s in an Ultra-
turrax' homogenizer.

The volume of the medium was made up to 20 m¢
(1/20 dilution). Subsequently, 1/40 and 1/80 dilutions of
the medium were made, and 0,1 m€ amounts were
seeded onto Columbia agar plates (CBA) and CBA
plates containing the followin% antimicrobials: novobio-
cin? 25 ug/mé), trimethoprim’ (5 ug/m€) and brilliant
green’ (1/80 000) (Lawson & Rowland, 1984).

The plates were incubated for up to 5 days at 37 °C in
anaerobic jars* which contained an H,-microaerobic
atmosphere, obtained by the evacuation of the jars to
—560 mm Hg and replacing the air with 15 % CO, in
85 % H,. When this gas-mixture was unavailable, an
alternate mixture was used. Anaerobic jars were
evacuated to —380 mm Hg and filled with a mixture of
79 % N,, 5 % H, and 16 % CO,.

Gingival swabs

Two sets of swabs from 6 animals each were taken
from 12 piglets from 2 different commercial piggeries,
both of which had a history of sporadic cases of PIA.
The swabs were taken by vi%orously swabbing the gin-
gival margin (Lawson, Rowland & Roberts, 1975) and
transferring to a transport medium (Lawson, personal
communication, 1986). The medium consisted of
nutrient broth 13 g, proteose peptone 15 g, agar 3,5 g,
sodium formate 2,5 g and 100 m¢ distilled water. The
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green 1/10 000, rifampicin 5 pg/m€ and 5 m¢€ of lysed
horse blood were added aseptically. Small, screw-topped
bottles were filled to the neck with the medium, the tops
tightly closed and refrigerated until needed.

The swabs were broken off in the medium, the tops of
the bottles tightly closed and sent to the laboratory in an
ice-container. The swabs were removed from the trans-
port medium, transferred to 5 m¢ of saline and vigo-
rously shaken for at least 5 min. The saline was filtered
through a 1,2 um filter and the last drops plated out on
CBA plates and on CBA plates cont: ining antimicrobi-
als. The plates were incubated in the H,-microaerobic
atmosphere as described.

L-=qcterization tests

: tests described by Roop et al., (1985b), were used
wracterize the isolates. Growth at 25 °C, 42 °C and
was examined on CBA plates and H,S production
ple sugar iron (TSI) agar slopes. Sensitivity to
% cephalothin’, 0,003 % nalidixic acid® and 0,4 %
oliumsalt’ were examined on tryptose agar® plates
ining 10 % horse blood’. Growth in the presence of
» NaCl was examined on agar plates (Lawson &
ind, 1984), and growth in the presence of 1 %
ie, 3,5 % NaCl or 1 % oxgall was examined in
lla broths* containing 0,16 % agar. A Brucella
with no additive was also inoculated as a control.
e reduction was examined in a liquid broth (Mac-
n, 1980). All tests were read after 4872 h incuba-
n either the Hy,-microaerobic atmosphere or the
ate atmosphere. C. mucosalis strain NCTC 11 000
1cluded in all the tests as a reference.

2nic examinations

3 isolates were examined serologically by means
ancrotitre agglutination test to determine their sero-

iction of antisera

lisera were produced against all 3 serotypes, A, B
, of C. mucosalis, the cultures bein% obtained from
ational Collection of Type Cultures''. The method
/ed was as described by Chang, Kurtz, Ward &
irt, 1984. Growth from agar plates was suspended
S containing 0,4 % formalin. Cells were washed
djusted to an optical density of 0,35 absorbance at
m with a Bausch & Lomb Spectronic 21 spectro-
meter'. Rabbits were injected intravenously with
2, 4 and 4 m{ quatities over a 2-week period and
0 days after the last injection. Serum was separated
ored in 2 m¢ aliquots at —18 °C until used.

:n for the agglutination test

igen was produced as described by Lawson, Row-
k Roberts, 1976. Growth from the 48 h plates was
nded in PBS containing | % formalin, left over-
at 37 °C, and washed. The density was nephelo-
:ally'? adjusted to a reading of 72 on the Eel scale,
| was equivalent to Brown’s opacity tube 2. Anti-
vere kept refrigerated until used.
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A previously described method (Van der Walt, 1987)
was adapted. Serial doubling dilutions of sera with PBS
leaving 50 w€ aliquots ranging from 1:40 to 1:10 240
were carried out in microtitre plates®, with a Micro
Compu-Pet Multi Diluter™. Antigen (50u€) was added to
each well, and the microtitre plates were incubated for
90 min at 37 °C on a shaker. The plates were centrifuged
for 1 min at 800 g to precipitate the agglutinate.

The agglutination reaction was read against a dark
background with illumination from the sides. When ag-
glutination occurred, cells were seen in either a granular
clump or a granular shield around the bottom of the
wells, always with a clear supernatant fluid. In the nega-
tive reaction the cells formed a button in the wells and
the supernatant fluid was cloudy.

RESULTS

lleum sample

The gross pathology of the ileum was consistent with
the description of the NE form of PIA (Rowland &
Lawson, 1981). A yellow cheesy mass covered the
mucosa, while the gut wall of affected areas was
thickened.

After 48 h of incubation small round translucent
catalase-negative colonies were found on the plates con-
taining antimicrobials of the 1/80 dilutions. Mediums
which did not contain antimicrobials were too overgrown
for the detection of the small colonies. The colonies had
a dirty yellow colour when streaked onto white paper.
Gram-stained smears revealed that the organisms from
these colonies showed Campylobacter morphology, the
cells being short, curved bacilli, while in older cultures
coccoid bodies appeared. No catalase-positive colonies
resembling Campylobacter were seen. The organism
isolated from the ileum was designated C/44.

Gingival swabs

On the CBA-plates and plates containing antimicro-
bials made of 1 swab of each of the 2 groups of swabs,
small, round, translucent colonies appeared after the
48 h incubation. These 2 isolates, C/21-1 and C/27-6,
fitted the description of isolate C/44.

Characterization tests

The results of the characterization tests carried out on
isolates C/44, C/21-1 and C/27-6, as well as the reac-
tions of the reference strain C. mucosalis (NCTC
11000), are set out in Table 1. All 3 isolates, C/21-1,
C/27-6 and C/44, were found to be C. mucosalis. Small
differences in the reactions of the 4 strains examined and
the description of C. mucosalis (Roop et al., 1985a;
1985b) were seen. All 4 strains were resistant to cephalo-
thin, whereas other workers found C. mucosalis to be
sensitive to this substance (Table 1) (Roop et al., 1985a;
1985b). Strain NCTC 11000 did not grow at 45 °C, while
the 3 isolates were all able to grow to some degree at this
temperature.

The use of either the H,-atmosphere or the alternate
microaerobic gas mixture did not markedly influence the
reactions of the isolates, except that isolates C/21-1 and
C/27-6 did not grow at 25 °C under the latter atmo-
sphere. When this test was repeated in the H,-atmo-
sphere, these 2 isolates both grew at 25 °C.
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Characteristic A A CI76 I\jCT cz 1 10001L s;;?;'ra;m bt;:g:‘/la;s

Growth at:

25°C +3 + + —4 -

42°C + + + + + + .

45°C + +) +) - - NK -
H.S productinn TS1 + + + + + +/=5 +
Sensitivity to: -

cephalothin - - - - + + +

nalidixic acid + - - + + - -

tar—zolium + + + NK® NK
;Qitrate reduction + + + + +
Growth in:

1 % glycine + + + + + + +

1,5 % NaCl plates - - - - — +/— +

3,5 % NaC1 - - - - - — +

1 % oxgall +

control +

3 +/— = variable

¢ NK = not known

7 (+) = weak positive

* Results found in this study

+ Results found by Roop er al.,
(1985b)

' Roop et al., 1985b
? Reference strain

* + = growth

4 — = no growth

TABLE 2 Agﬁlutination reactions of the 4 Camptylobacter strains
with antisera produced from 3 serotypes of C. mucosalis

Reciprocal agglutination titre of
Strains used C. mucosalis antisera
as
antigen Serotype A | Serotype B | Serotype C
antisera antisera antisera
C. mucosalis
serotype Al 320 — —
C/44 320 — —
Cr21-1 160 ND? —
Ci27-6 10 240 ND —
! Reference strain NCTC 11000
2 ND = Not done
Serotype determinations

The agglutination reactions of strains C/44, C/21-1,
C/27-6 and of NCTC 11000 with the 3 C. mucosalis
antisera are set out in Table 2. Strain NCTC 11000, a
serotype A, reacted to a high titre with the serotype A
antisera but not with the serotype B or C antisera. All 3

local isolates reacted with serotype A antiserum
(Table 2).

DISCUSSION

All 3 isolates, C/44, C/21-1 and C/27-6, conformed
to the description of C. mucosalis (Roop et al., 1985b)
and were biochemically classified as C. mucosalis
strains. As strain C/44 was isolated from a clinical case
of PIA, there was little doubt over the isolate’s classifi-
cation. No other ~~“7lase-negative, Campylobacter-like
organisms have buv. isolated from PIA-gut samples by
other workers.

Sgraing C/21-1 and C/27-6 were isolated from the oral

aerobic flora of the pig’s gingival crevice seem to consist
of a varied population of curved organisms resembling
Campylobacter (Lawson et al., 1976). These campylo-
bacter-like organisms can be isolated from the oral cavity
of pigs from herds with a history of PIA (Lawson et al.,
1975). Some of these organisms were biochemically dif-
ferent from C. mucosalis, while others were biochemi-
cally similar. Of these latter organisms, some were anti-
genically closely related to C. mucosalis, whilst others
were distinct (Lawson et al., 1976; Lawson, Leaver,
Pettigrew & Rowland, 1981). The agglutination of iso-
lates C/21-1 and C/27-6 with serotype A antisera is an
additional way of identifying these 2 isolates as C. muco-
salis.

Isolate C/44 was identified as a serotype A strain of
C. mucosalis. Serotype A is the serotype of C. mucosalis
most commonly identified, while serotype B is scarce
(Lawson et al., 1981; Lawson et al., 1976). It is not
known whether serotype C is involved in clinical PHE
(Lawson et al., 1981). The identification of all 3 isolates
as serotype A is in agreement with the findings of these
workers that serotype A is the most often encountered
serovar of C. mucosalis.

C. mucosalis is the only catalase-negative Campylo-
bacter able to grow at 25 °C (Roop et al., 1985b). How-
ever, various workers have found that some strains do
not grow at 25 °C (Lawson & Rowland, 1984; Gebhart et
al., 1983; Ohya, Kubo & Watase, 1985). Ohya ef al.
(1985) found in their study that non-serotype A strains
had a narrow growth temperature range around 37 °C. In
addition to possible strain differences, fluctuations in the
incubator temperature or the effect of gaseous environ-
ment, may explain these discrepancies.

The observation that the 4 C. mucosalis strains
it to cephalothin








