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PUBLIC HEALTH PROBLEMS: TGE
P.M. Gough, J.W. Beyer, R.D. Jorgenson

Veterinary Medical Research Institute
Iowa State University, Ames

Transmissible gastroenteritis (TGE) is one of the five major diseases of concern to
pork producers. The virus that causes the disease has an affinity for absorptive
epithelial cells of the villi of the small intestine, primarily the jejunum. Infected cells are
sloughed off, and the loss of absorptive activity results in salt imbalance, hyperkalemia,
and dehydration in the pig. Death occurs in 60 to 100% of the diseased infant pigs.

Two forms of TGE exist in the United States: an enzootic form that has only recently
been recognized as a serious problem, and an epidemic form that was first identified
about 35 years ago. Epidemic TGE is characterized as being a seasonal disease, with
outbreaks occurring primarily in winter months and especially after a snowfall. The
same weather conditions are conducive to foraging by starlings in hog lots and conse-
quently farmers, many veterinarians, and some researchers (Pilchard 1965) have con-
cluded that the birds serve as vectors of the TGE virus (Bohl 1975). This research pro-
ject was initiated to determine whether starlings do have a role in transmission of the
pathogen.

METHODS
Starlings were trapped at five swine farms with pigs suffering from TGE, five areas

without the disease, and one roost site. Winter roost sites in Iowa are structures such as
silos, hay lofts and grain elevators, which serve relatively small numbers of birds. At-
tempts were made to pair control and diseased areas on the basis of size of the starling
flock, and farms with small flocks (a few hundred) and with larger flocks (a few thou-
sand) were both represented in the study. One farm served as a control site early in the
study and as a site with TGE approximately one month later. At least 100 starlings were
collected from each area.

A trapping site was pre-baited early in the morning with turkey grower ration which
encouraged movement of starlings from hog lots to adjacent areas just outside of the
pens. Dove-type, walk-in traps were placed over the baits at mid-morning
(approximately 10 a.m.). Captured birds were removed from the traps at frequent inter-
vals during the day, and swabs were taken from the beak and feet for attempts at isola-
tion of TGE virus being mechanically transported on external surfaces.

Blood was drawn from each starling for seroanalysis of TGE viral antibodies. These
antibodies would indicate that actual infection of the birds had occurred to the extent
that the immunologic response mechanisms of the starlings were stimulated. A serum-
virus neutralization plaque reduction assay was used for titration of antibodies
(McClurkin & Norman, 1966).

The starlings were killed, classified as to age and sex (Kessel, 1957), and dissected to
remove the four-inch segment of intestine proximal to the ventriculus for attempts at
isolation and identification of TGE virus. This internal virus could be either actively
(replication of virus in infected cells) or mechanically transported. The contents of the
intestine were expressed into cell culture medium for isolation of virus. Impression
smears then were prepared from the lumen of the intestine to be stained with
fluorescein-conjugated specific antibody for indentification of TGE virus. Finally, the
segment of the intestine was triturated with cell culture medium for isolation of the
virus. Isolation of TGE virus from both the intestinal contents and the macerated in-
testine was in cell culture with the virus identified by plaque formation inhibited by
hyperimmune antiserum (Thomas & Dulac, 1971).

RESULTS AND DISCUSSION
Internally carried TGE virus was isolated from all starlings captured in areas having

an absence of the disease among swine with a greater frequency than from those birds
at farms with sick pigs (Table 1). This higher rate of isolation is due primarily to results at
two herds. Outbreaks of TGE occurred at the two control farms with the highest rates of
virus isolation (1-c and 2-c) subsequent to trapping of the birds. One pork producer (1-c)
believed that starlings were involved in introducing the virus to his herd and birds were
captured from the premises again during th outbreak (5-TGE). At this second collection,
approximately one month after the first, the rate of isolation of TGE virus had decreased
to slightly less than one-half of the original (Table 2). Transmissible gastroenteritis virus
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was believed to be brought into the other herd (2-c) by newly purchased hogs, so a
second trapping was not done at that site. The rate of isolation of TGE virus from
starlings at the remaining three control (non-diseased) sites was approximately that of
the total rate for birds at farms with TGE among the swine.

The prevalence of TGE virus was greater in internal specimens from starlings than in
external specimens. Also, the prevalence of the virus was greater in homogenates of
the intestine than in the intestinal contents. Virus was isolated in cell culture more fre-
quently than it was identified by staining with fluorescent antibody; this is the same
situation as observed with swine. Seroconversion rates of 0 to 3% were similar to those
observed in studies carried out during two previous years.

No external TGE virus was obtained from starlings captured at the roost site. Rates of
isolation of internal virus were lower than for birds trapped at farms. Seroconversion,
however, was observed more frequently in roost birds than in foraging birds. Nearly all
starlings at the roost were captured for the study, and the removed birds were not
replaced. Perhaps this indicates the population at the roost was a stable flock with the
same history, which may have included previous infection with TGE virus. Unfortunate-
ly, only one roost site was included in the study.

Transmissible gastroenteritis virus was isolated most frequently early in the winter of
1978-79 (Table 3). This may reflect the situation at the specific areas being trapped at
the time rather than an overall trend. However, if the starling is indeed a vector that in-
troduces the TGE virus into the swine farms, isolations would be expected early in the
epidemic.

More starlings identified as males were captured than females and more adults birds
than juveniles. This may be the result of selection in trapping rather than population
distribution. There was little difference between sexes or ages in rate of isolation of
TGE virus.

CONCLUSIONS
The rate of isolation of TGE virus from starlings foraging in hog lots at Iowa farms was

sufficient for them to be regarded as a potential vector of the pathogen. Whether or not
they are involved in the epidemiology of the disease depends upon a number of factors
that need further study:(1) movement of the birds among farms, (2) amount of TGE virus
transmitted relative to a pig infectious dose, and (3) alteration of TGE virus during
passage through the abnormal host (porcine-virus in an avian species).

SUMMARY
Starlings were captured at five farms with pigs suffering from TGE, five disease-free

areas, and one roost. Transmissible gastroenteritis virus was isolated as an internally-
harbored virus from 13% of the birds on farms with disease, 21% of the birds on farms
without TGE, and 7% of the birds at the roost. External virus was detected in 5% and
3%, respectively, of the starlings at farms with and without TGE on the premises; no ex-
ternal virus was observed on birds at the roost. At a single farm, from which starlings
were trapped both in the presence and in the absence of TGE among swine, twice as
many isolations of virus were obtained prior to the outbreak as when pigs were ill. A
higher rate of isolation of TGE virus from starlings was obtained early in the winter of
1978-79 than later in the season.
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TABLE 1. Isolation and identification of TGE virus in starlings captured at farms in the
presence and absence of TGE.
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B. Farms without clinical TGE on the premises.
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TABLE 2: Isolation and identification of TGE virus at a swine farm six weeks prior to an
outbreak of TGE and at the time of the outbreak.

TABLE 3: Rate of isolation of TGE virus from starlings during weekly intervals over the
time period of the field of study
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