
Porcine colonic spirochetosis: A retrospective
study of eleven cases

Christiane Girard, Thomas Lemarchand, Robert Higgins

Abstract
This retrospective study of porcine colonic spiro-
chetosis was done in order to characterize the clini-
cal signs, the macroscopical and microscopical
changes, and the bacteriological results of cases
observed in Quebec. Necropsy records of all cases of
colitis were reviewed. Eleven cases with filamen-
tous bacteria colonizing the colonic epithelium were
selected. This condition was only observed in weaned
piglets, and was associated with mild persistent diar-
rhea and growth retardation. Macroscopic changes
were generally limited to the presence of soft to
liquid colonic contents. Adherence of filamentous
helicoidal bacteria to the apical surface of the colonic
epithelium and mild diffuse infiltration of the colonic
lamina propria by mononuclear cells were the main
histological findings. Weakly ,I-hemolytic spiro-
chetes were isolated in 6 cases.

This condition seems to be underestimated for
various reasons, and it is possible that some cases
diagnosed as nonspecific colitis or superficial colitis,
in fact, represent later stages of porcine colonic
spirochetosis.

Resume
La spirochetose du colon du porc: etude retro-
spective d'onze cas
Cette tetude retrospective portant sur la spirochetose
de colon du porc a ete effectuete afin de caracteriser
les signes cliniques, les changements macroscopiques
et microscopiques et les re'sultats de bacte'riologie
des cas observes au Quetbec. Les rapports de necrop-
sie de tous les cas de colite ont ete revus et onze cas ont
e'te' retenus en se basant sur la presence de bacteries
filamenteuses attachees a l'epithelium du colon.
Cette condition affectait des porcs sevres et causait
une diarrhe'e legere mais persistante et des retards de
croissance. Les changements macroscopiques se limi-
taient habituellement 'a un contenu du colon pateux
ou liquide. Des bacteries filamenteuses helicoidales
adherees a la surface apicale de l'etpithelium et une
le'gere infiltration diffuse de la lamina propria par des
mononucleaires etaient les principaux changements
histopathologiques observes au colon. Dans six cas,

des spirochetes faiblement beta-hemolytiques ont
ete isoles.
La frequence de cette condition semble sous-

estimee pour differentes raisons et il est possible
que certains cas diagnostiques comme colite non
specifique ou colite superficielle representent en fait
des stades avances de spirochetose du colon du porc.
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Introduction
iarrhea, a major problem in weaned piglets, has

Vbeen associated in Canada with different condi-
tions, such as salmonellosis, dysentery, or porcine pro-
liferative enteritis (1). In many cases of diarrhea, macro-
scopic and microscopic changes are limited to the colon
and are not associated with any specific etiology. The
diagnosis is usually limited to a morphological descrip-
tion, such as superficial or nonspecific colitis. In recent
years, similar lesions have been associated with the
presence of spirochetes, intimately adhered to the surface
of the colonic epithelium, and the condition has been
described as colitis associated with Treponema (Serpulina)
innocens (2,3), or porcine colonic spirochetosis (4).
The latter name was suggested since the definite taxo-
nomic position and the pathogenicity of the weakly
,B-hemolytic spirochetes were not established, and
because these cases strongly resembled cases of human
intestinal spirochetosis (5). This condition was first
reported in the United Kingdom, where it was referred
to as spirochetal diarrhea (6,7).
We report findings of a retrospective study carried out

on 11 cases of histologically confirmed porcine colonic
spirochetosis detected over a 4-y period, in order to
characterize clinical and pathological aspects of this
condition as it has been seen in swine herds in Quebec.

Materials and methods
A retrospective study was carried out using records of
pigs submitted for necropsy, from birth to adult age.
Included were all cases originally reported as nonspecific
colitis, probable swine dysentery, ulcerative and necro-
tizing colitis, colitis associated with the presence of
weakly P-hemolytic spirochetes, or porcine colonic
spirochetosis, and select cases of colitis associated with
the presence of spirochetes intimately adhered to the
colonic epithelium. Eleven cases were detected. Ten of
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them originated from the Faculte de medecine veteri-
naire, Universite de Montreal, from January 1988
through December 1993. The 11th case came from
the records of the Laboratoire de pathologie animale,
Ste-Foy, Quebec.

Pertinent clinical and bacteriological data were extracted
from the case records. They included visualization of
spirochetes in colonic content by dark field or Gram stain
examination, isolation, and identification. Isolation had
been carried out using either spectinomycin vancomycin
colistin (SVC) agar (Sigma, St. Louis, Missouri, USA)
(8) or BJ agar (9). In the latter, trypticase soy agar
(TSA) (Difco, Detroit, Michigan, USA) had been
replaced by blood agar base #2 (Unitath, Nepean,
Ontario) and the fecal extract omitted (10). A rapid
differentiation between S. hyodysenteriae and weakly
P-hemolytic spirochetes had been achieved using the
hemolysis and ring phenomenon tests, in conjunction
with an indole spot test (1 1).

Tissue sections of colon were reevaluated histologi-
cally. When necessary, additional formalinized tissues
were embedded in paraffin, sectioned at 6 pm, and stained
with either hematoxylin, phloxin, and saffron (HPS)
or Warthin-Starry silver stain.

Results
Each submission comprised 1 to 5 piglets. Age of animals
varied from 5 to 12 wk, with the exception of

1 submission of 20-week-old pigs (case 10) (Table 1).
Clinical signs reported by the owner or referring vet-
erinarian were mild diarrhea (10 cases), weight loss, or
growth retardation (7 cases), and anorexia (3 cases). In
cases 1-4, 6, 7, and 11, dyspnea, coughing, and pneu-
monia were also noted as a major complaint. Mortality
was reported in cases 2 and 7. Different antibiotics,
including tylosin and carbadox, had been used to control
the diarrhea with inconsistent results.

In 7 cases (2-4, 6, 8-10), macroscopic changes in the
intestinal tract were limited to a dilatation of the cecum
and colon with soft to liquid, greenish or yellow, con-
tents. No significant lesion in the colonic mucosa was
detected. In case 1, blood and mucus were observed
in the colon with multiple small erosions in the mucosa.
Focal hyperemia of the colonic mucosa was noted in case
11. Diffuse thickening of the ileal and colonic mucosa
was observed in case 5. Focal necrosis of the mucosa at
the ileocecal junction was present in case 7. Diagnosis
of porcine proliferative enteritis and salmonellosis had
been made in cases 5 and 7, respectively. Other major
findings are given in Table 1.

Histological changes in the colon were character-
ized by adherence of slender or filamentous helicoidal
gram-negative bacteria to the apical surface of the
colonic epithelium, causing a brush border effect
(Figure 1). This adherence varied from multifocal to
extensive. In case 7, this change was very focal and could
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Table 1. Clinical and pathological data of 11 cases of porcine colonic spirochetosis
Case Age Weight Other clinical
no (weeks) Diarrhea loss signs Pathological findings

1 5 + + Respiratory None
distress

2 6 + + Anorexia Mycoplasmal pneumonia
Respiratory distress
Mortality

3 12 + NR Respiratory distress Chronic polyserositis
Purulent bronchopneumonia
Influenza

4 12 + + Respiratory distress Purulent bronchopneumonia
Bronchointerstitial pneumonia
Porcine pleuropneumonia

5 8 + NR NR Porcine proliferative enteritis

6 6 + + Respiratory distress Porcine pleuropneumonia
Anorexia Exudative glomerulonephritis

7 8 NR + Respiratory distress Salmonellosis
Mortality Proliferative and necrotizing

pneumonia
Arthritis (Streptococcus suis)

8 11 + + NR Mild bronchopneumonia

9 12 + + NR None

10 20 + NR NR Gastric ulcer

11 12 + NR Respiratory distress Proliferative and necrotizing
Anorexia pneumonia

NR: not reported
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Figure 1. Extensive colonization of the colonic epithelium
(arrow), with hyperhemia and edema of the superficial lamina
propria. Diffuse mononuclear cell infiltration is present.
Hematoxylin, phloxin, saffron (HPS). Bar = 50p.

easily have been missed. The adherence of the spiro-
chetes was limited to areas of mature superficial cylin-
drical epithelial cells; no such adherence was observed
in areas where epithelial cells were immature, cuboidal,
or squamous. Focal erosions of the mucosa were some-
times observed (Figure 2). Numerous spirochetes were
also present in superficial debris and in the lumen of
glands.
Not all pigs from a single submission had spiro-

chetes adhering to the colonic epithelium (Table 2).
Piglets without this change usually had immature super-
ficial colonic epithelium. However, every piglet, with or
without spirochetosis, had mild colitis with superficial
edema of the lamina propria and diffuse infiltration of
mononuclear cells between the crypts (Figures 1,2).
Crypt epithelium was sometimes basophilic and exhib-
ited numerous mitoses, indicating an accelerated turnover
of those cells. Purulent exudate in the lumen of the
colonic crypts was noted on many occasions.

Sections of colon had been submitted for bacterio-
logical examination in 9 cases (Table 2). The presence
of 3 to >100 spirochetes per microscopic field was
observed in 6 cases. In 3 cases (1,7, and 1 1), smears were
negative for spirochetes. Weakly ,B-hemolytic, indole
negative and ox-galactosidase positive, spirochetes were
isolated in 6 cases (Table 2).

Discussion
The main clinical signs associated with colonic spiro-
chetosis were mild persistent diarrhea, growth retar-
dation, and partial anorexia. They were similar to, but
less severe than, those reported for cases in the United
Kingdom, where the occasional presence of mucus and
blood in the diarrheic feces was observed (7). The
importance of the colitis in causing growth retardation
and anorexia is difficult to evaluate in our cases, since
many piglets suffered other major problems. The mor-
tality observed in 2 cases (cases 2,7) was associated with
pneumonia and salmonellosis. This latter condition, as
well as porcine proliferative enteritis, is often associated
with colonic spirochetosis (7).
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Figure 2. Brush border appearence of the colonic epithelium
(arrow), with multifocal erosions (arrow), and accumulation
of necrotic debris in the colonic lumen. The lamina propria is
diffusely infiltrated by mononuclear cells. Hematoxylin,
phloxin, saffron (HPS). Bar = lOOp.

The macroscopic colonic changes observed in our
cases were milder than those already reported by others
in natural or experimental cases of porcine colonic
spirochetosis (6,7) and in swine dysentery (1,12,13); thus,
they were not very specific.
The observation of microscopic colonic lesions in

porcine colonic spirochetosis was diagnostic for the
condition and could not be confused with other colonic
conditions. The extensiveness of the bacterial adherence
to the superficial colonic epithelium varied from one case
to another, but it seemed to depend on the presence of
mature columnar superficial colonic epithelium. No such
adherence is observed with S. hyodysenteriae (1,12,14).
The morphological changes observed with colonic
spirochetosis suggest that the colonization of the colonic
epithelium is dependent on ligand-receptor interac-
tions (adhesin) between the bacteria and the host ente-
rocytes (15). Except for experimental reproduction of the
disease by feeding pure cultures of weakly 3-hemolytic
spirochetes (7), little is known about the pathogenicity
of this agent.

Porcine colonic spirochetosis is infrequently diagnosed
in diarrheic pigs in Quebec, and its real occurrence is cer-
tainly underestimated for various reasons. From a clin-
ical point of view, the diarrhea observed in this condi-
tion is persistent but mild, and pigs are not submitted for
necropsy. In Canada, many herds are preventively or
curatively treated against dysentery, and the antimi-
crobial agents used have been reported to be effective
also against porcine colonic spirochetosis (7). Other
important factors are the difficulty of demonstrating
by microscopic examination the bacterial adherence,
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Table 2. Bacteriological data on 11 cases of porcine colonic spirochetosis
Case Number of pigs Pigs with Direct smears (Gram's stain) Isolation of a weakly
no submitted spirochetosis spirochetes/microscopic field 3-hemolytic spirochete

1 2 1 0

2 2 1 15-20 +

3 2 1 NS NS

4 5 3 100
20-30

NS NS

5 1 1 10-20 +

6 2 2 NS NS

7 2 1 0 +

8 3 1 7-10 +

9 2 2 8-10 +
5-7

10 2 2 20-25
0-3

11 2 1 0 +

NS: not submitted

which is sometimes focal and easily missed or restricted
to some individuals in the same submission, and the dif-
ficulty of isolating the spirochetes associated with the
condition. Bacterial isolation of weakly ,B-hemolytic
spirochetes has limited value in the diagnosis of porcine
colonic spirochetosis, since they are very heteroge-
neous (3,16,17) and pathogenicity seems to be restricted
to some isolates.

Finally, it is possible that some cases diagnosed as
nonspecific colitis or superficial colitis represent later
stages of porcine colonic spirochetosis, as the adherence
of the spirochetes, at least experimentally, seems to be
transient (6).
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