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PORCINE EPIDEMIC DIARRHEA (PED) CAUSED BY A CORONAVIRUS: PRESENT KNOWLEDGE.

M. Pensaertx, P. Callebaut and P. Debouck
Faculty of ' Veterinary Medicine, Laboratory of Virology
University of Gent, B-9000 Gent, Belgium

During the seventies, two forms of diarrhea of
unknown eticlogy where clinically described

in England and were also regularly cbserved

in other Western European countries such as
Belgium. The first form (called epidemic
diarrhea type 1) was reported im 1972 (1)} and
was clinically characterized by acute out-
breaks of diarrhea of swine of all ages except
suckling pigs. In 1977, a second form was
described in England (2) and had alsoc been ob-
served in Belgium. It was cha¥acterized by a-
cute diarrhea in swine of all ages but now in-
cluding suckling pigs. In many agpects, these
latter outbreaks were similar to TGE outbreaks
but TGE virus was definitely excluded by labo-—
ratory studies. This second form was called
epidemic diarrhea type-2.

In 1978, a coronavirus-like agent was associa-—
ted with epidemic diarrhea type 2 outhreaks
both in Belgium (3) and in England (4). Fur-
ther studies with the Belgian isclate, CV777,
have shown that this agent.has sewveral physi-
co-chemical characteristics common to the co-
ronaviruses (6). However, antigenic relation-
ship could not be demonstrated with sewveral
members of this wvirus family (5). All attempts
to cultivate the agent in many porcine cell
cultures have failed (6).

Experimental infection of colostrum deprived
piglets with CV777 isolate resulted in severe
watery diarrhea and death. Pathogenesis stu-
dies performed by immunoflucrescence have
shown that virus replication occurs in epi=
thelial cells covering the small intestinal
and colonic wvilli (7). Many similarifies,
therefore, exist with the pathogenetic beha-
viour not only of TGE wirus-but also of seve-
ral enteric coronavirus in animals species
other than swine. The direct immunofluorescen-—
ce technigue, applied on cryostat sections of
the small intestine, has proven to be a very
reliable- tool for diagnosis of this viral
diarrhea in affected field pigs.

Recently, an elisa test was developed in the
authors laboratory for the detection of CV777
antigens in feces-and an elisa blocking assay
was set up for detection of specific antibo-
dies in the serum. Using this elisa test, it
was shown that CV777 or a seroclogical closely
related virus is prevalent in several Western
Buropean countries and also in other parts of
the world (8). In fact, outbreaks of diarrhea
in fattening pigs in Germany have already been
shown to be caused by the CV777 agent (9,10).
Using the elisa in combination with immuno--
fluorescence, it was clearly shown that both
earlier mentioned epidemic diarrhea's type 1
and 2 are caused by a virus similar or anti-
genically closely related to CV777. The lat-
ter agent, which was originally isolated from
a type 2 outbreak, is therefore also responsi-
ble for the earliest described epidemic
diarrhea type 1 outbreaks. Such conclusidon was
based on the following results:

-Fecal samples collected from 43 diarrheic
pigs on 20 different farms with outbreaks ty-
pical for epidemic diarrhea type 1 (no or very
mild disease in suckling pigs) were examined
for CV777 antigens by elisa and 36 of the 43
samples were positive.

-In paired serum samples.collected from 11
animals on 2 different farms, affected by
diarrhea outbreaks typical for type 1, clear
seroconversion against CV777 was shown.

-2 fattening pigs from 2 different type 1 out-
breaks were killed and examined by direct

immunofluorescence using a conjugate directed
against CV777 and both were positive for
CV777 antigens in the small intestinal epi-
thelium.

-Watery diarrhea was reproduced in 2 experi-
mental fattening pigs inoculated with a bac-
teria free filtrate of fecal samples collec-
ted from diarrheic animals on a farm with a
typical type 1 ocutbreak. Another pig of the
same age became contact-infected and sick 3
days later. CV.77 antigens were detected by
elisa in the watery stools of all 3 animals
whereas pre-inoculation samples were negative.
All 3 animals also seroconverted.

From these results, it was definitely conclu—
ded that both clinical forms of diarrhea ear-
lier described are caused by the same viral
agent and it is suggested that a.common name
should be used in order to avoid further con-
(PED) caused by porcine epidemic diarrhea
virus (PEDV) is suggested.

A clinical description of PED will be given.
Up to now, it is not clear why so much varia-
tion exists in the clinical disease observed
in the field.

PED is self limiting on breeding farms. Sero-
logical follow-ups have been carried out on

3 farms (40, 115 and 100 sows respectively)
on which an outbreak of PED had been diagno-
sed. It was shown that breeding animals born
5,3 and 3 months after the outbreak had occur-
red had not built up active immunity at the
age of about 9 months.

These results indicate that PEDV does not per—
sist or does not become enzodtic on a farm
after an outbreak. They may also explain why
PED outbreaks have a rather explosive charac-—
sters
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