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Summary

Objective: To determine the duration of
persistence and shedding of porcine repro-
ductive and respiratory syndrome virus
(PRRSV) and transmissible gastroenteritis
virus (TGEV) for pigs inoculated with one
or both viruses.

Methods: Pigs were allocated to three prin-
cipal groups (Principal Groups A, B, and
C: four pigs per group). They were inocu-
lated with PRRSV (Principal Groups B and
C) at 14 % 2 days old (Day 0) and with
TGEV (Principal Groups A and C) on Day
13. On Day 28 and at or about 14-day
intervals (up to and including Day 83), a
group of two age-matched, naive pigs were
placed in contact with each Principal

Group for an interval of 10 days. Samples
obtained at selected intervals from both
principals and contacts were tested for
PRRSV (sera and lung lavage samples) and
TGEYV (rectal swabs). Sera were also tested
for antibody to both viruses.

Results: Contact transmission of PRRSV
and TGEV was detected for 56 and 15
days, respectively. A longer interval of
infection with PRRSV (up to 121 days)
was detected when samples from principals
were tested using a nested-set polymerase
chain reaction. Concurrent infection with
PRRSV and TGEV did not enhance clini-
cal effects, shedding, or persistence of
either virus.

Implications: Pigs infected with PRRSV
and TGEV should be kept isolated for
more than 8 and 2 weeks, respectively, to
reduce the chance for virus transmission.
Concurrent infection with TGEV and
PRRSV is likely to have little or no effect
on subsequent shedding or persistence of
either virus.
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orcine reproductive and respiratory
P syndrome (PRRS)! and transmis-

sible gastroenteritis (TGE)? are two
of the most economically important dis-
eases affecting swine production in the
United States. Both are caused by envel-
oped RNA viruses that, in young pigs,
often induce severe and sometimes fatal
illness. Because of the high prevalence of
PRRS virus (PRRSV) and TGE virus
(TGEV) in the swine population in the
United States, 3= concurrent infections are

likely, especially in endemically infected
herds.

The most common means by which
PRRSV and TGEV are disseminated
within and among swine herds is believed
to be shedding from acutely or persistently

infected pigs. Consequently, the most ef-
fective way to prevent the continuous cir-
culation of either virus is to isolate infected
pigs until shedding subsides, presumably as
the result of a protective immune response.
Although this approach is straightforward
in principle, it is also often costly. There-
fore, it is important to determine the likely
duration of persistence and shedding and
to limit isolation to no longer than
necessary.

Numerous studies have already addressed
the issues of persistence and transmission
of PRRSV®!! and TGEV.!>"!5 However,
our knowledge of these issues is still incom-
plete, especially in regard to PRRSV. More-
over, the potential confounding effect of
concurrent infection has yet to be defined.
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In the study reported here, we experimen-
tally addressed the temporal aspects of
persistence and contact transmission of
PRRSV and TGEV by first infecting pigs
(principals) with either or both viruses.
Then, at approximately 14-day intervals,
naive pigs (contacts) were placed in direct
contact with principals. To determine the
intervals of persistence and transmission,
principals and contacts were tested for
virus and homologous antibody.

Materials and methods

Experimental design

The experiment included 42 pigs: 12 prin-
cipals and 30 contacts. Principals com-
prised three groups (A, B, and C) of four
pigs per group that were members of four
litters (ie, one pig of each litter per group).
Pigs of Principal Groups B and C were
each inoculated intranasally with 2 mL of
cell culture medium containing 6 x 10°
median cell culture infective units of
PRRSV (virulent strain NADC-8)1¢ when
they were 14 + 2 days of age (designated
Day 0 of the experiment). About 2 weeks
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later (Day 13), pigs of Principal Groups A
and C were each inoculated intragastrically
via stomach tube with 5 mL of cell culture
medium containing 1.8 % 10° plaque-
forming units of TGEV (virulent strain
Miller).!” Serum samples were obtained
from all Principal Groups on Days 0 (just
before inoculation with PRRSV) 7, 13
(just before inoculation with TGEV), 20,
28, 38, 53, 66, 80, 94, 108, and 121. Rec-
tal swab samples were obtained from all
Principal Groups on Days 13 (just before
inoculation with TGEV), 14, 15, 16, 17,
18, 20, and 23 (ie, during an interval of 10
days after inoculation with TGEV). Lung
lavage fluids (containing large numbers of
alveolar macrophages and hereafter referred
to as lavage samples) were obtained from
all Principal Groups on Days 38, 53, 66,
80, 94, and 121.

On Day 28 (ie, 28 days after Principal
Groups B and C had been inoculated with
PRRSV and 15 days after Principal Groups
A and C had been inoculated with TGEV),
blood samples were obtained from six age-
matched pigs (Contact Group I) which
were then placed in contact with each of
the three Principal Groups (two Contact
Group I pigs per Principal Group). After
10 days of contact, each of the Principal
Groups was moved to another isolation
room (each group to a separate room). On
the same day, blood and lavage samples
were obtained from all principals and con-
tacts. Sampling was performed in a sepa-
rate isolation area to preclude the possibil-
ity of contaminating isolation rooms with
potentially virus-containing fluids. Four
days later (Day 42), six additional age-
matched pigs (Contact Group II) were put
in contact with the principals (two Contact
Group II pigs per Principal Group). After 6
more days (Day 48, and 20 days after ini-
tial contact with Principal Groups), blood
was obtained from all Contact Group I
pigs. Contact Group I pigs were then
euthanized and lavage samples were ob-
tained. This sequence of procedures was
repeated a total of five times, with contact
of two Contact Group pigs with each Prin-
cipal Group beginning on Days 28, 42, 56,
70, and 83 (ie, approximately 4, 6, 8, 10,
and 12 weeks after inoculation of Principal
Groups B and C with PRRSV and approxi-
mately 2, 4, 6, 8, and 10 weeks after inocu-
lation of Principal Groups A and C with
TGEV). All pigs were observed at least

twice daily for clinical signs.

Pigs

All principals were from litters farrowed in
isolation rooms at the National Animal
Disease Center (NADC) by gilts purchased
from a specific pathogen free herd. The 12
principals were randomly selected except
for litter distribution as previously indi-
cated. All contacts were from litters far-
rowed off-site at about the same time as the
principals and by gilts of the same herd. All
contacts were delivered to the NADC on
the day they were put in contact with prin-
cipals (ie, six contacts were delivered to the
NADC on each of Days 28, 42, 56, 70,
and 83). All gilts and pigs had titers <4 for
PRRSV by indirect immunofluorescence!®
(IFA) and titers <4 for TGEV by virus se-
rum neutralization?* (SN) on the day they
were first used in the experiment.

Sample testing

All serum and lavage samples obtained
from principals and contacts were tested
for PRRSV by virus isolation directly in
MARC-145 cells'® (serum samples) and by
cocultivation of alveolar macrophages and
MARC-145 cells!?20 (lavage samples). All
serum and lavage samples obtained from
principals on Day 28 or later were also
tested directly or indirectly for PRRSV by
genome amplification (open reading frame
(ORF) 5 and short contiguous sequences)
using a reverse transcriptase, nested-set
polymerase chain reaction (PCR).?! The
PCR (developed several years after the re-
mainder of the study was completed) was
performed with samples that had been kept
at -70°C. All were aliquots of the same
samples tested for infectious virus except
for lavage samples obtained on Days 38
and 121. These had not been saved and
PCR was performed with coculture fluids
(which had been saved) corresponding to
each of these samples, ie, an aliquot of the
medium from the previous test for infec-
tious virus. A total of 24 PCR-positive
samples (including all PCR-positive
samples obtained on Day 53 or later) were
also tested by restriction fragment length
polymorphism (RFLP) analysis.>!>2 The
repeatability (reliability) of positive PCR
results with samples that were presumed to
contain very small amounts of PRRSV (ie,
samples that were obtained more than 13
weeks after initial infection and were virus
isolation negative) was determined by test-
ing multiple aliquots of the same samples.
Namely, both PCR and corresponding

RFLP analyses were repeated four or more
times with all PCR-positive samples (ie,
samples positive the first time tested) that
had been obtained on Days 94, 108, and
121. The number of repeats depended pri-
marily on the amount of available sample.
All rectal swabs were tested for TGEV by
virus isolation.?3 All serum samples ob-
tained from principals and contacts were
also tested for antibody to PRRSV by
IFA!8 (titers >4 were recorded as positive)
and for antibody to TGEV by SN24 (titers
24 were recorded as positive).

Evidence for virus transmission
Evidence for the transmission of PRRSV
from principals to contacts was its isolation
from serum or lavage samples, or both,
from contact pigs. Evidence for the trans-
mission of TGEV from principals to con-
tacts was seroconversion of contact pigs.

Results

Principals

Clinical signs (PRRS). Principal Groups B
and C consumed less feed and were less
vigorous compared to Principal Group A
for several days during the 2 weeks post
inoculation of Principal Groups B and C
with PRRSV. However, none of the
PRRSV-inoculated pigs showed marked
clinical signs, and all appeared completely
normal by Day 13 when Principal Groups
A and C were inoculated with TGEV. Prin-
cipal group A remained clinically normal
prior to its inoculation with TGEV

Clinical signs (TGE). Principal groups A
and C became anorectic and developed a
watery, gray, fetid diarrhea beginning 2
days post inoculation with TGEV and
lasting for 5 to 7 days. Principal Group B
had normal stools and remained clinically
normal during the same time interval. All
pigs of Principal Groups A and C recovered
and appeared clinically normal by 14 days
post inoculation with TGEV.

Isolation of PRRSV. All pigs of Principal
Groups B and C were viremic on Days 7,
13, 20, and 28. On Day 38, some serum
samples (four of eight) and most lavage
samples (seven of eight) obtained from the
same pigs yielded PRRSV. Thereafter,
PRRSV was isolated from only one pig,
namely, lavage samples obtained from a pig
of Principal Group B on Days 53 and 66
(Table 1). None of the serum or lavage
samples obtained at the same times from
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Table 1: Identification of porcine reproductive and respiratory syndrome virus (PRRSV) by virus isolation (VI) and
polymerase chain reaction (PCR) in serum (S) and lung lavage (L) samples from pigs! inoculated with PRRSV at 2 weeks of

age (Day 0)
Days after inoculation with PRRSV?2

Principal Pig 28 38 53 66 80 94 108 121

Group no. S S L S L S L S L S L S S L

B 5 ) ) +HH) A HH - HH 6 -6 ) 6 6 -6 -6
6 ++) - +H) - € H - 6 -6 6 -6 -+ - ()
L B 0 B G B o B ) B o T o e o I G R o R o A o B ) B o)
8 ++) - +H - € 6 & - -6 € 6 6 -6 -6

C 9 ++) - +H - €H 6 H 6 -6 6 -6 6 -6 -6
10 +(+) +(+) ++) - - - - € 6 -6 6 -6 - -6
11 +(#) +(+) ++) - -+ -+ - € 6 -+ 6 -6 - -6
12 +(+) ++) - -+ - -+ -6 € 6 6 -6 -6 - -

1 Principal Groups B and C were inoculated intranasally with PRRSV on Day 0; Principal Group C was also inoculated with transmissible

gastroenteritis virus (TGEV) on Day 13.

2+ or - positive or negative by VI (PCR) for PRRSV. Samples obtained before Day 28 were not tested by PCR. Samples obtained from
Principal Groups B and C on Day 0 were all negative for PRRSV by VI, and samples obtained on Days 7,14, and 20 were all positive by
VI.Samples obtained at the same times from pigs nos. 1 through 4 (Principal Group A), which were inoculated with TGEV on Day 13
but were not inoculated with PRRSV, were all negative for PRRSV by VI and PCR.

Principal Group A yielded PRRSV, and
none of the serum samples obtained from
any of the pigs (Principal Groups A, B, and
C) just before inoculation of Principal
Groups B and C with PRRSV yielded
PRRSV.

Isolation of TGEV. In all of the eight pigs of
Principal Groups A and C, TGEV was iso-
lated from feces (rectal swabs) at some time
post inoculation with TGEV. It was de-
tected in the feces of three of the eight pigs
on post-inoculation (PI) day 1 (ie, 1 day
after inoculation with TGEV), in the feces
of all eight pigs on PI days 2 through 5,
and in the feces of three of the eight pigs
on PI day 7. It was not detected in feces
obtained from any of the same pigs just
before inoculation with TGEV or on PI
day 10 (Table 2). It was never detected in
the feces obtained at the same times from
pigs of Principal Group B.

Polymerase chain reaction (PRRSV). On Day
28, ie, the earliest time at which samples
were tested for PRRSV by PCR, all serum
samples of Principal Groups B and C were
positive. On Day 38, all serum samples
and seven of eight lavage samples of Princi-
pal Groups B and C were PCR-positive.
Thereafter, a lesser number of samples
obtained at each time interval (from pigs of
Principal Groups B and C) were positive
(Table 1). Most (five of six) of the PCR-
positive samples obtained on Day 80 or
later were serum. In all of the 24 PCR-

positive samples that were tested by RFLP
analysis, the RFLP pattern was the same as
that of the strain with which the pigs had
been inoculated. Inconsistent results were
obtained with initially PCR-positive
samples that had been obtained on Day 94
or later and tested four or more additional
times (Table 3). None of the serum or la-
vage samples obtained from Principal
Group A (inoculated with TGEV alone)
were PCR-positive.

Antibody detection (PRRSV). All pigs of
Principal Groups B and C seroconverted to
PRRSV by Day 13 and remained seroposi-
tive for PRRSV throughout the remainder
of the experiment. All pigs of Principal
Group A remained seronegative for
PRRSYV throughout the experiment.

Antibody detection (TGEV). All pigs of
Principal Groups A and C seroconverted to
TGEV by Day 20 (7 days after inoculation
with TGEV) and remained seropositive for
TGEV throughout the remainder of the
experiment. All pigs of Principal Group B
remained seronegative for TGEV through-
out the experiment.

Contacts

Isolation of PRRSV. All but one of the 12
pigs placed in contact with pigs of Princi-
pal Groups B and C on Days 28 (Contact
Group I), 42 (Contact Group II), and 56
(Contact Group III), became infected with
PRRSV. Conversely, none of the eight pigs
of Contact Groups IV and V placed in
contact with Principal Groups B and C on

Table 2:Isolation of transmissible gastroenteritis virus (TGEV) from rectal
swabs of pigs inoculated with TGEV at 4 weeks of age

Principal Days after inoculation with TGEV2

Group? 1 2 3 4 5 7 10
A (4 pigs) 2 4 4 4 4 2 0
C (4 pigs) 1 4 4 4 4 1 0

1 Principal Groups A and C were inoculated intragastrically with TGEV. Principal Group
C had also been inoculated intranasally with porcine reproductive and respiratory

virus (PRRSV) at 2 weeks of age.

2 Number of pigs from which rectal swabs were positive for TGEV by virus isolation.
TGEV was not isolated from rectal swabs obtained at the same times from the four
pigs in Principal Group B, which were inoculated with PRRSV at 2 weeks of age but

were not inoculated with TGEV.
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Table 3: Repeated polymerase chain reaction (PCR) testing® of serum and lung
lavage samples obtained post-inoculation (PI) Day 94 or later from pigs
inoculated with porcine respiratory and reproductive syndrome virus (PRRSV)

on Day 0
Pig no. Pl Day Sample type No. of positive
tests (total tests)
5 94 Serum 1(7)
11 94 Serum 7(8)
6 108 Serum 4.(7)
6 121 Serum 1(7)
12 121 Lavage 1(5)

1 samples that were PCR-positive when first tested were tested repeatedly, with the
number of repeats dependant upon the amount of sample available for testing.
None of these samples were positive for PRRSV by virus isolation.

Days 70 and 83 became infected with
PRRSV. None of the ten pigs placed in
contact with Principal Group A became

infected with PRRSV.

Antibody detection (PRRSV). With one ex-
ception, antibody for PRRSV was detected
in all of the 11 contact pigs shown to be
infected with PRRSV by virus isolation.
The single exception was a pig of Contact
Group II that was not shown to be infected
by virus isolation until Day 20 after initial
contact.

Antibody detection (TGEV). Antibody for
TGEV was detected only in the two pigs of
Contact Group I that contacted Principal
Group A on Day 28 (15 days after Princi-
pal Group A had been inoculated with
TGEV).

Contact transmission (PRRSV and TGEV).
The temporal aspects of contact transmis-

sion identified by virus isolation (PRRSV)
and antibody detection (PRRSV and
TGEV) are summarized in Table 4.

Discussion

Both TGEV and PRRSV were transmitted
from infected pigs (principals) to naive pigs
(contacts) placed in the same isolation
room. However, the duration of virus per-
sistence and shedding was markedly differ-
ent for the two viruses. Whereas TGEV
was isolated from principals for as long as 7
days and transmitted from principals to
contacts for as long as 15 days, PRRSV was
isolated from principals for as long as 66
days, transmitted from principals to con-
tacts for as long as 56 days, and detected by
PCR in serum and lavage samples obtained
from principals for as long as 121 days.
There was no evidence that concurrent
infection, which spanned an interval of at

least 7 days and paralleled a severe clinical
episode of TGEV-induced diarrhea (Princi-
pal Group C), enhanced the persistence,
shedding, or clinical manifestations of
either virus. The actual interval of concur-
rent infection may have been considerably
longer in that it seems unlikely that pigs of
Principal Groups A and C would have var-
ied more than a few days in the duration of
infection with TGEV. Notice (Table 4) that
on the basis of contact transmission, pigs of
Principal Group A were still shedding
TGEV on Day 28, ie, 15 days after inocu-
lation with TGEV.

The relatively long interval of PRRSV
shedding emphasizes the importance of
strict and long-term isolation of infected
pigs in any attempt to interfere with the
persistence of PRRSV in herds in which
naive pigs are introduced periodically.
Moreover, one might speculate that 56
days is a minimum interval for PRRSV
transmission in pigs of the age used in this
study, because relatively few pigs (dictated
by the need for strict isolation and inten-
sive sampling) were included in either the
Principal or Contact Groups. We assume
that in much larger groups, such as those
typifying commercial swine production,
some pigs might shed PRRSV for an even
longer period of time, and the number of
random contacts with the potential for
virus transmission would increase accord-
ingly. The possibility of transmission of
PRRSV after even longer intervals is also
emphasized by reports of others, namely,
the identification of pigs disseminating
PRRSV at 99%5 and 11210 days after initial

Table 4: Transmission of porcine reproductive and respiratory syndrome virus (PRRSV) and transmissible gastroenteritis
virus (TGEV) from Principal groups to Contact groups of age-matched pigs!

Initial day of contact

Principal 28 42 56 70 83
Group PRRSV TGEV PRRSV TGEV PRRSV TGEV PRRSV TGEV PRRSV TGEV
A 2 + _ _ — — — _ — —
B + - + - + - - - - -
C + - + - + - - - - -

1 Each Principal group comprised four pigs and each Contact group comprised two pigs. Principal Groups B and C were inoculated
intranasally with PRRSV at 2 weeks of age (Day 0). Principal Groups A and C were inoculated intragastrically with TGEV at 4 weeks of
age (Day 13). Contact groups were free of antibody for both PRRSV and TGEV on the initial day of contact with Principal groups.
Contact groups (one Contact group per Principal group) were housed with Principal groups for an interval of 10 days, beginning on
Days 28, 42,56, 70,and 83 (ie, five Contact groups per Principal group).

2+ or — evidence or no evidence of virus transmission. Evidence of transmission of PRRSV from a Principal group to a Contact group
was isolation of PRRSV from serum and (or) lung lavage samples from one or both Contact pigs. Evidence of transmission of TGEV
from a Principal group to a Contact group was seroconversion (serum neutralization titer >4) in one or both Contact pigs. Samples
were collected from Contact pigs 10 and 20 days after the initial day of contact.
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infection. In addition, viral RNA, and pre-
sumably infectious PRRSV, was identified
by PCR in the semen of a boar that had
been initially inoculated with PRRSV 92
days earlier.?® The same presumption that
any PCR-positive sample is likely to con-
tain infectious virus suggests that even if
PRRSV were no longer being shed in secre-
tions or excretions it might be iatrogeni-
cally or otherwise transmitted through
contact with contaminated blood. The
prevalence and epidemiological impact of
these events under farm conditions remains
to be determined.

Amplification of the virus genome by PCR
was clearly the most sensitive method to
identify PRRSV persistence. However, the
sporadic nature of test results with samples
obtained after the acute stage of infection
raises a question in regard to the reliability
of PCR for detecting persistently infected
pigs. No pig was consistently PCR-positive
during the interval beginning on Day 53
and ending on Day 121 (Table 1). More-
over, repeated testing of initially PCR-
positive samples obtained on Day 93 and
later (all of which were negative by virus
isolation) yielded inconsistent results
(Table 3). We assume that these samples
contained very little virus, and as a result,
some aliquots that were tested contained
insufficient virus or viral genome to result
in a positive PCR test. For the same reason,
it is likely that there would have been
additional PCR-positive results had all
PCR-negative samples (Table 1) from Prin-
cipal Groups B and C been tested
repeatedly.

From the practical perspective of eliminat-
ing PRRSV from an individual herd,
there is some solace in the likelihood

that contact transmission is of shorter
duration than virus persistence. However,
even if true, this is likely to be no more
than a relative concept in that other studies
have suggested that the duration of persis-
tence, and presumably shedding and
contact transmission, depends in part

on the age of the pig at the time of

initial infection.>1%:27

The use of RFLP analysis of PCR-positive
samples provided a simple, rapid, and rela-
tively inexpensive method to help exclude
the possibility of laboratory contamination.
Clearly, this additional step provides sup-
port for experimental results such as those
reported here. Just as importantly, it has
potential diagnostic application. Notably,

failure to detect a false-positive test, eg, as a
result of cross contamination with the posi-
tive control (which is typically run with
each PCR procedure), or with another
sample being tested concurrently, could
have costly repercussions. Although RFLP
analysis is most developed for ORF 522
(the ORF amplified in this study) rather
than ORF 728 (the ORF most often used
for diagnostic PCR), there is apparently no
difference in their relative sensitivity in

regard to virus detection.?!

This study provided relatively few serum
and lavage samples for comparison. How-
ever, it appeared that at progressively
longer times after infection (Table 1; Days
38, 53, and 66), lavage samples provided
the better source of infectious PRRSV, an
observation consistent with our previous

studies, 16-18:20

and with the commonly
held belief that alveolar macrophages are
the primary site of PRRSV replication in
pigs.! However, PCR testing revealed a
potentially different story in that after Day
66, most (five of six) of the PCR-positive
samples were serum (Table 1). Assuming
that these data are representative, there is a
possibility that the predominant site or
sites of PRRSV replication change with
time. This could explain why others have
been so successful in detecting persistent

10,2931 whereas our

infection of tonsils,
previous, shorter-term (<10 weeks) com-
parisons of tonsil specimens, serum
samples, and lavage samples for PRRSV
identification by virus isolation indicated a

clear advantage for the lavage samples.!18

The ages and times at which pigs were in-
oculated with PRRSV and TGEYV in this
study were selected on the basis of what we
believed would allow the most meaningful,
sensitive, and reliable evaluation of our
experimental objectives. First, the use of
weaned pigs (ie, at or about 2 weeks of age)
allowed us to exclude potential litter varia-
tion by including a member of each of the
four litters in each experimental group. At
the same time, it allowed us to use pigs that
more closely reflect farm conditions than if
we had used either gnotobiotic or cae-
sarian-derived, colostrum-deprived pigs.
Second, we knew that inoculation of pigs
with PRRSV when they were 2 weeks old
was likely to result in a prolonged, nonle-
thal infection that would extend beyond
the clinical manifestations of subsequent
TGEYV infection. Third, we knew that

inoculation of pigs with the virulent Miller
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strain of TGEV when they were at or about
4 weeks of age was likely to result in a se-
vere diarrhea from which pigs would re-
cover — and yet it was near the time (<2
weeks of age) when pigs would usually suc-
cumb to infection. Therefore, we hypoth-
esized that any enhancement of clinical
illness, or virus persistence, or virus shed-
ding, or some combination of these, caused
by either TGEV or PRRSV, would be more
likely and more obvious under these condi-
tions than if the same pigs had been inocu-
lated with TGEV when they were either
younger or older. Fourth, we knew from
previous observations that by 2 weeks after
infection of young pigs with PRRSV
(about the time pigs of this study were
inoculated with TGEV), there would likely
be a marked, PRRSV-induced lymphoid
response (as evidence by generalized en-
largement of lymph nodes) which might,
in turn, reflect a progressive immune dys-
function. This idea was supported by the
fact that littermates inoculated with the
same strain of PRRSV (as part of a separate
study) at the same time and in the same
manner, and then necropsied 15 days later,
had markedly enlarged lymph nodes as well
as extensive lung lesions.>? Therefore, it
was our belief that if there were any mea-
surable effects of combined infection with
PRRSV and TGEYV, they would be most
pronounced if young pigs were inoculated

first with PRRSV.

For TGEYV, the only difference in clinical
signs, transmission, and viral persistence
between Principal Groups A (infected with
TGEYV alone) and C (infected with both
TGEV and PRRSV) was that contact
transmission of TGEV was detected on
Day 28 (15 days after inoculation with
TGEV) for Principal Group A, but not for
Principal Group C (Table 4). This might
have been due to an enhanced immune
response as a result of previous inoculation
with PRRSV,33 but more likely it is simply
a result of random variation. For PRRSV,
there was no clear difference between Prin-
cipal Groups B (infected with PRRSV
alone) and C (infected with both TGEV
and PRRSV) in respect to any of the pa-
rameters measured. Therefore, we conclude
that neither virus measurably altered the
effects of the other. We emphasize, how-
ever, that this study was completed, except
for PCR testing, before the emergence of
highly virulent strains of PRRSV associated
with atypical PRRSV.3435 It may, there-
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fore, reflect only what might be expected
with strains of PRRSV of virulence similar
to that of strain NADC-8, used to inocu-
late the Principals.

We assume that the eventual cessation of
viremia and detectable shedding of PRRSV
was due primarily to a slow but progressive
development of immunity capable of pre-
venting, or at least minimizing, continued
virus replication. However, in addition to
the temporal aspects of the immune
response, it is likely that age played a role.
Older pigs are likely to be viremic for a
shorter interval and presumably shed less
virus.?> This difference seems to be espe-
cially pronounced when the duration of
infection of adults is compared with that of
congenitally infected pigs.”?” Older pigs,
as well as adults, may also have a higher
threshold for the establishment of infec-
tion. If so, the greater age of both princi-
pals and contacts at each subsequent con-
tact time would have influenced our results
in regard to the perceived interval of shed-
ding. Nevertheless, we believe that the
experimental design based on age-matched
contacts is the most meaningful in regard
to typical farm conditions wherein mixing
of pigs at any stage of the production cycle
most often involves contact of pigs at or
near the same age.

Implications

* Pigs initially infected within about the
first 4 weeks of age can shed PRRSV
and TGEV in amounts resulting in
contact transmission for at least 56
days and 15 days, respectively. These
intervals should be exceeded when
isolation times are being selected for
strategies to eliminate TGEV and
PRRSV from infected herds.

¢ The interval of persistent infection
with PRRSV may be appreciably
longer than the interval of contact
transmission.

* The nested-set PCR is a highly
sensitive test to identify persistent
infection with PRRSV. However, a
positive test does not ensure contact
transmission and a negative test does
not ensure absence of infection.

* Restriction fragment length polymor-
phism analysis is a simple, ancillary
tool that can be used to help exclude
laboratory contamination as a cause of
a positive PCR and thus increase test
reliability.

¢ An additional and severe clinical
insult, such as that caused by TGEV

during dual infection of young pigs
with TGEV and PRRSV, is likely to
have little or no effect on subsequent
shedding or persistence of PRRSV,
and concurrent infection with PRRSV
is likely to have little or no effect on
subsequent shedding and persistence

of TGEV.

Disclaimer

No endorsements are herein implied.
Brand names are necessary to report factu-
ally on available data; however, the USDA
neither guarantees nor warrants the stan-
dards of the products, and the use of the
names by the USDA implies no approval
of the products to the exclusion of others
that may also be suitable.
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