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LETTER TO THE EDITOR

Coronavirus-like Particles
Associated with Diarrhea in
Baby Pigs in Quebec

DEAR SIR:

Recently, a coronavirus-like agent
has been visualized and associated
with diarrhea in pigs of all ages in Eng-
land (2) and in Belgium (5, 6). This
agent appeared to be distinct from the
transmissible gastroenteritis (TGE)
and hemagglutinating encephalomye-
litis viruses (6). We would like to
report the finding of similar coro-
navirus-like particles in Quebec and to
report some of the clinical and histo-
pathological observations we have
made on these pigs. Incidence of this
agent will be compared to that of other
enteropathogens implicated in cases of
baby pig diarrhea we studied.

During the last three years, we have
observed sudden outbreaks and
enzootic forms of diarrhea in baby
pigs in several Quebec breeding farms
with variable morbidity and mortality
rates in which we could not demon-
strate the presence of the TGE virus or
the r'otavirus in the baby pigs we exam-
ined, despite the presence of villous
atrophy in their jejunums. The direct
immunofluorescence technique (3)
was used to detect these viruses and

FIGURE 1 Negatively stained coronavirus-like
particles from the intestinal content of a five day
old diarrheic pig. A: Xl 15,000. B: X160,000.

was applied on cryostat sections from
the small intestines of these baby pigs.
Diarrheic feces and intestinal contents
from these pigs which were processed
for electron microscopic examinations
by negative staining revealed the pres-
ence of coronavirus-like particles
which were pleomorphic, 80-160 nm in
diameter, centrally depressed and
circled by a fringe of pyriform projec-
tions (Figure 1). These particles were
morphologically indistinguishable
from the coronavirus of TGE (7).
Intestinal lesions in these cases were
characterized by a multifocal or dif-
fuse villous atrophy in the jejunums
and ileums which was moderate to
severe in intensity (Figures 3 and 4).
There was a direct relationship
between the severity of the clinical
signs and the severity of the intestinal
lesions.

AML

FIGURE 2. Section from the lower jejunum of a
normal six day old pig. HPS. X75.

FIGURE 3. Section from the lower jejunum of a
six day old diarrheic pig in which coronavirus-
like particles only were demonstrated. Notice
the villous atrophy and blunting and the elonga-
tion of the crypts. HPS. X 125.

After routine postmortem examina-
tions of 240 baby pigs (two to 15 days
of age) from 63 breeding farms with
acute outbreaks of diarrhea, this

^t . $ .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .

FIGURE 4. Section from the lower jejunum of a
five day old diarrheic pig with coronavirus-like
particles only. Notice the severe villous atrophy.
HPS. X125.
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coronavirus-like agent was implicated
in 20% of the cases, the TGE virus only
in 40%, the enterotoxigenic Escheri-
chia coli only in 7%, the rotavirus only
in 5.4 and the coccidia only in 10% of
the cases. Morbidity and mortality
rates were very variable from one farm
to another for the same infectious
agents.

Another major problem present in
Quebec swine breeding farms on con-
tinual farrowing programs is a form of
enzootic diarrhea which lasts months
and years. In these herds diarrhea usu-
ally begins between five and ten days
of age, most of the litters are affected
with 30% to 40% of the piglets
involved and mortality rates are varia-
ble but usually under 20%. Vomiting is
rare and the sows are rarely affected.
Thirty-two diarrheic baby pigs from
seven of these farms were submitted to
necropsy to study the etiology of these
cases, by using a combination of bac-
teriological, virological (direct fluo-
rescent antibody technique for TGE
virus and rotavirus and direct electron
microscopic examinations of intesti-
nal contents and feces by negative
staining) and histological methods.
Coronavirus-like agent only was
implicated in 40%, coronavirus-like
with enterotoxigenic E. coli in 9% or
coccidia in 12%, TGE virus only in 9%
and enterotoxigenic E. coli only in
12% of these pigs.

In order to establish a relationship
between the coronavirus-like particles
and the occurence of diarrhea, two
baby pigs were inoculated orally with
two 20% bacteria free suspensions of
intestinal contents originating from
two diarrheic baby pigs in which
coronavirus-like particles only had
been found. One of the inoculated pigs
had a profuse diarrhea at 24 hours pos-
texposure and at necropsy a multifocal

villous atrophy was observed in its jej-
unum. The other pig was not sick at 24
hours post-exposure but focal lesions
of villous atrophy were also present.
Coronavirus-like particles only were
demonstrated in both infected pigs but
not in the controls which remained
normal. The infected pigs were nega-
tive for TGE virus and rotavirus by the
immunofluorescence technique.
The data reported above suggest

that there is a coronavirus-like agent
very prevalent in cases of baby pig
diarrhea in the Province of Quebec
and this virus appears to be distinct
from the TGE virus. We have not
checked at this time sera from pigs that
have recovered from the disease for the
presence of neutralizing antibodies
against the hemagglutinating encepha-
lomyelitis virus (HEV). The acute out-
breaks of diarrhea in baby pigs asso-
ciated with this virus seem to be similar
to those described in Belgium (5, 6)
and England (8). We were very sur-
prised by the high incidence of this
infection in the enzootic cases of diar-
rhea which are common in our breed-
ing farms on continual farrowing pro-
grams. This clinical picture of the
disease which seems to be the most
common in our area has not been des-
cribed in the previous reports and
could represent a persistence of the
infection in immune herds because of a
continual source of susceptible pigs to
maintain the infection. The TGE infec-
tion can behave with the same fashion
in these breeding farms (1, 4) and both
diseases are very similar clinically. Our
clinicians call them viral scours.
More work will have to be done in

order to characterize better this virus
which appears to be a common cause
of baby pig scour, at least in the Pro-
vince of Quebec.
Sincerely yours,

D.C. TURGEON

Laboratoire de pathologie
vete'rinaire de Sherbrooke
Agriculture Quebec, 4260
Boul. Bourque, Rock Forest
(Quefbec) JOB 2JO
M. MORIN
J. JOLETTE
R. HIGGINS
Departement de pathologie et
microbiologie, Faculti de
Medecine veterinaire, Universite de
Montreal, Saint-Hyacinthe
(Quebec) J2S 7C6
G. MARSOLAIS
E. DiFRANCO
Institut Almand-Frappier
Laval-des-Rapides
(Quebec) H7Z 4Z3
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