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Summary
Objective: To evaluate the serological pat-
terns of seroconversion in seronegative and
seropositive replacement gilts after inocula-
tion with the homologous strain of porcine
reproductive and respiratory syndrome vi-
rus (PRRSV) as a method of acclimatiza-
tion.

Methods: In five herds, groups of replace-
ment gilts that differed in PRRSV serologi-
cal and exposure status were monitored by
PRRS ELISA during the isolation-acclima-
tization period. Prior to arrival and isola-
tion of the replacement animals, a potential
source of herd-specific PRRSV was located.
In each nursery, blood was collected 1 week

after seroconversion from pigs that were
presumed to be PRRSV-viremic. Serum
from these animals was used as the inocu-
lum for the replacement gilts. Five days
post arrival (Day 0), gilts in Category A
(seronegative gilts) and Category B (sero-
positive gilts) received an intramuscular
injection of 2 mL of the serum prepara-
tion. Animals in Category C (seropositive
gilts) were not exposed to PRRSV during
acclimatization.

Results: All Category A gilts seroconverted
by 21 days post-inoculation, and ELISA
sample:positive ratios decreased approxi-
mately 7 weeks after inoculation. Category
B and C gilts had mixed responses after 21

days. Sample:positive ratios increased in
the seropositive, inoculated gilts (Category
B) and decreased in the seropositive, non-
inoculated group (Category C).

Implications: Inoculation of PRRSV-nega-
tive replacement gilts with serum from
nursery pigs presumed to be PRRSV-
viremic resulted in seroconversion of all 50
gilts tested.
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Porcine reproductive and respiratory
syndrome (PRRS) constitutes one of
the most important disease prob-

lems that the swine industry faces today.1

Estimated losses in infected herds in the
United States are US$252 per sow per year
due to increased mortality, reduced growth
rates, and augmented medication and vac-
cination costs.1

Porcine reproductive and respiratory syn-
drome is caused by an RNA virus
(PRRSV) belonging to the Family
Arteriviridae,2 which also includes lactate
dehydrogenase elevating virus of mice,
equine arteritis virus, and simian hemor-
rhagic fever virus. Porcine reproductive and
respiratory syndrome is characterized by
reproductive failure, death in young pigs,
and mild respiratory disease in swine of all
ages. The main risk factors for introduction
of  PRRSV into naive herds or reintroduc-

tion into previously infected herds are the
purchase of semen, breeding stock, or
both. Recently, issues related to biosecurity
(eg, transportation) have been mentioned
as important factors in the spread of the
disease from positive to naive herds.3 Naive
gilts introduced into a seropositive herd are
susceptible to PRRSV, but seronegative and
even seropositive sows are also susceptible
if exposed to a heterologous strain of vi-
rus.4 Gilt acclimatization, the single most
important and effective management
scheme to control PRRSV infection,5,6 is
necessary also as a preamble to eradication,
to prevent recirculation of the virus in the
sow herd. Several investigators report that
up to 15% of the adult population may
remain seronegative 2 to 3 months after
natural herd exposure to PRRSV.7,8 Persis-
tent infection (defined as “the continued
presence of a pathogen in a host beyond

the acute symptomatic phase of infec-
tion”)9,10 has been detected up to 157 days
after experimental infection in weaned
pigs.11 Persistence in adult sows may be
shorter (up to 86 days).12 If such animals
shed the virus, naive animals may become
infected, resulting in irregular periods of
virus circulation and clinical PRRS in the
herd.12

Gilt acclimatization,13 partial depopula-
tion,1 herd stabilization,14 and test and
removal15 are among the approaches de-
scribed to control PRRSV infection and
eradicate PRRS from pig herds. Increasing
evidence indicates that PRRSV strains dif-
fer in virulence and are biologically, anti-
genically, and genetically heterogeneous.16

Therefore, it appears that the vaccines cur-
rently available commercially in the United
States, that contain a single strain of
PRRSV, may not be effective in protecting
against infections with genetically different
strains of PRRSV.16 In addition, many
countries do not allow the use of live PRRS
vaccines. Consequently, procedures that
expose gilts to the homologous herd strain
have represented a successful approach be-
ing implemented in many countries.
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Shibata et al17 showed that after exposure
to a specific strain of PRRSV, pigs subse-
quently challenged with that strain did not
develop clinical signs, and virus prolifera-
tion was reduced both in titer and in
length of infection. Lager et al18 reported
that intrauterine inoculation of gilts at
breeding protected them against infection
with the same PRRSV isolate administered
by intranasal inoculation in late gestation.

The objective of this study was to evaluate
the serological patterns of seroconversion
(PRRS ELISA) in seronegative and sero-
positive replacement gilts after inoculation
with the homologous strain of PRRSV in
nursery pig serum as a method of
acclimatization.

Materials and methods
Animals and housing
Replacement gilts in five herds were either
obtained from within the herds or pur-
chased from outside sources. In each herd,
the 150 gilts used in the study were housed
in an isolation-acclimatization building
belonging to the recipient farm, but sepa-
rate from other animals in the herd. Simi-
lar biosecurity measures were used in the
isolation units of all farms. Distance to the
recipient or any swine farm ranged from 3
to 30 km. All isolation facilities were natu-
rally ventilated, bird-proofed, and managed
as all in-all out buildings.

Study design
Gilt categories. Gilts were assigned to one of
three categories, depending on PRRSV
serological status (positive or negative) and
inoculation with PRRSV, and 50 index
animals were randomly selected in each
category for serological testing. On each
farm, these index animals remained housed
with the rest of the group of replacement
gilts.

Category A (PRRSV-seronegative) con-
sisted of 50 gilts randomly selected from
the isolation-acclimatization building of a
PRRSV-positive herd that purchased gilts
from a PRRSV-negative source, then ex-
posed them during acclimatization to the
presumed source of the herd’s homologous
strain of PRRSV.

Category B (PRRSV-seropositive), con-
sisted of a total of 50 randomly selected
gilts from the isolation-acclimatization
buildings of two PRRSV-positive herds (25
gilts from each herd) which obtained
PRRSV-seropositive gilts from their own
internal multiplier or finishing barns and

then exposed them during acclimatization
to the presumed source of each herd’s ho-
mologous strain of PRRSV.

Category C (PRRSV-seropositive) con-
sisted of a total of 50 randomly selected
gilts from the isolation-acclimatization
buildings of two PRRSV-positive herds (25
gilts from each herd), which obtained them
from their own internal multiplier or
finishing barns but did not deliberately
expose them to PRRSV.

Inoculation with nursery pig serum. Gilts
were received directly into each farm’s accli-
matization facility and individually
identified upon arrival using numbered ear
tags. Five days post arrival (Day 0), all gilts
in Categories A and B received an intra-
muscular injection of serum collected from
nursery pigs in their respective herds
(PRRSV inoculum). Animals in Category
C were neither exposed to the PRRSV in-
oculum nor sham-inoculated.

Blood collection. Blood samples were col-
lected from the 50 index gilts in each cat-
egory (N=150) for serological testing on
Days 0, 21, and 42 post exposure. Samples
were also collected from animals in Cat-
egory B on Days 63 and 84. Blood was

centrifuged and serum was stored at -20˚C
until tested.

Inoculum preparation
For each herd, prior to the arrival and iso-
lation of the replacement animals at the
isolation-acclimatization building, a poten-
tial source of the herd-specific strain of
PRRSV was located. In each herd, blood
samples were collected from nursery ani-
mals for serological profiling for PRRSV
antibodies. One week after seroconversion,
seropositive pigs from each nursery were
selected as a potential source of field vi-
rus.19 Blood samples were drawn from
these piglets from the anterior vena cava by
venipuncture and stored on ice during col-
lection and transportation to the labora-
tory. Serum was harvested by centrifuga-
tion for 10 minutes at 850g; gentamicin
was added to the serum at 5 mg per L to
prevent growth of bacterial contaminants.
Serum preparations were stored at -20˚C.
On the basis of a study by Cuartero et al,19

the nursery pig sera used to inoculate the
study gilts were estimated to have PRRSV
titers between 102 and 104 median tissue
culture infective doses per mL.

Figure 1: Serological response of 50 index gilts in a group of 150 replacement gilts from
a source negative for porcine reproductive and respiratory virus (PRRSV), and
exposed to PRRSV during the acclimatization period (Category A). Sera were tested
by HerdChek PRRS ELISA (IDEXX Laboratories, Westbrook, Maine). Gilts were injected
intramuscularly with 2 mL of serum collected from nursery pigs, presumed to
contain 102 to 104 tissue culture infective doses per mL of the strain of PRRSV
endemic in the recipient herd. The entire cohort of replacement gilts were housed in
the farm’s isolation-acclimatization facility.
In the box plot, the top and bottom lines represent the 75th and 25th percentiles of
the sample:positive (S:P) ratios, respectively. The middle line represents the median
S:P ratio (50th percentile). The whiskers extend from the 10th percentile on the
bottom to the 90th percentile on the top. The dot shows the arithmetic mean of the
S:P ratios. Mean gilt S:P ratios were compared (P<.05) using repeated measures
analysis of variance (ANOVA) followed by a least squares difference test (Statistica;
StatSoft Inc 2001, Tulsa, Oklahoma). Mean S:P ratios on days with different subscript
letters are different (P<.001).
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Figure 2: Serological response of 50 index gilts (25 gilts per herd) in a total of 150
replacement gilts obtained from within the two herds of origin, which were positive
for porcine reproductive and respiratory virus (PRRSV). All 150 gilts were exposed to
PRRSV during the acclimatization period (Category B). Sera were tested by HerdChek
PRRS ELISA (IDEXX Laboratories, Westbrook, Maine). Gilts were injected
intramuscularly with 2 mL of serum collected from nursery pigs, presumed to
contain 102 to 104 tissue culture infective doses per mL of the strain of PRRSV
endemic in the recipient herd. The cohort of replacement gilts were housed in each
farm’s isolation-acclimatization facility.
In the box plot, the top and bottom lines represent the 75th and 25th percentiles of
the sample:positive (S:P) ratios, respectively. The middle line represents the median
S:P ratio (50th percentile). The whiskers extend from the 10th percentile on the
bottom to the 90th percentile on the top. The dot shows the arithmetic mean of the
S:P ratios. Mean gilt S:P ratios were compared (P<.05) using repeated measures
analysis of variance (ANOVA) followed by a least squares difference test (Statistica;
StatSoft Inc 2001, Tulsa, Oklahoma). Mean S:P ratios on days with different subscript
letters are different (P=.006).

Figure 3: Serological response of 50 index gilts (25 gilts per herd) in a total of 150
replacement gilts obtained from within the two herds of origin, which were positive
for porcine reproductive and respiratory virus (PRRSV). Gilts were not exposed to
PRRSV during the acclimatization period (Category C). Sera  were tested by
HerdChek PRRS ELISA (IDEXX Laboratories, Westbrook, Maine).
In the box plot, the top and bottom lines represent the 75th and 25th percentiles of
the sample:positive (S:P) ratios, respectively. The middle line represents the median
S:P ratio (50th percentile). The whiskers extend from the 10th percentile on the
bottom to the 90th percentile on the top. The dot shows the arithmetic mean of the
S:P ratios. Mean gilt S:P ratios were compared (P<.05) using repeated measures
analysis of variance (ANOVA) followed by a least squares difference test (Statistica;
StatSoft Inc 2001, Tulsa, Oklahoma). Mean S:P ratios on days with different subscript
letters are different (P<.001).

Serology
Blood samples collected from nursery pigs
and gilts were tested by PRRS ELISA
(HerdChek PRRS ELISA; IDEXX Labora-
tories, Westbrook, Maine). Titers were ex-
pressed as sample: positive (S:P) ratios,
with values ≥0.4 considered positive.20

Statistical analysis
Mean gilt S:P ratios within each gilt cat-
egory were compared (P<.05) using re-
peated measures analysis of variance
(ANOVA) followed by a least squares dif-
ference test (Statistica; StatSoft Inc 2001,
Tulsa, Oklahoma).

Results
Gilts in Categories A and B were de-
pressed, anorexic, and feverish (body tem-
perature 40 to 41.5˚C) for approximately
48 to 72 hours post inoculation, while the
animals in Category C showed no clinical
signs. No mortality was observed in any
group.

At 21 days post challenge, all of the previ-
ously PRRSV-seronegative, inoculated gilts
(Category A) had seroconverted, ie, had
S:P ratios ≥0.4, as shown in Figure 1.
Mean S:P ratios were higher on Day 21
than on Day 0 (P<.001). By Day 42, mean
S:P ratios had declined and were lower
(P<.001) than on Day 21, but remained
higher (P<.001) than on Day 0. Category
A gilts were moved into the farm’s breeding
and gestation area 1 week after the Day 42
sample was collected.

Gilts in the seropositive categories had
mixed responses at Day 21. Mean S:P ra-
tios of gilts in Category B (PRRSV-serop-
ositive, inoculated) are shown in Figure 2.
Mean S:P ratios were higher on Days 21,
42, and 63 compared to Day 0 (P=.006).
The mean S:P ratio continued to increase
after Day 21 and was higher on Day 42
than on Day 21 (P=.006), but declined by
Day 63 (P=.006). All Category B gilts with
declining S:P ratios on Day 63 were moved
to the corresponding farm’s breeding and
gestation area 1 week later. On Day 84, the
S:P ratios continued to be high in 15 to
20% of the remaining Category B animals
(data not shown), which were culled from
the herd.

The mean S:P ratios of gilts in Category C
(PRRSV-seropositive, non-inoculated) are
shown in Figure 3. Mean S:P ratios were
lower on Day 21 and Day 42 compared to
Day 0 (P<.001).
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Discussion
The objective of this study was to evaluate
PRRSV ELISA S:P ratios of seronegative
and seropositive replacement gilts inocu-
lated with nursery pig serum (presumed
source of PRRSV) as a method of acclima-
tization to PRRSV. All of the previously
seronegative index gilts (Category A) were
seropositive at 21 days post challenge, and
as S:P ratios were declining by Day 42, it
was concluded that most of the gilts were
no longer viremic and could be moved into
the farm’s breeding and gestation area. The
increase in S:P ratios in Group B gilts on
Days 21 and 42 post inoculation was sur-
prising, as a null or negative change in S:P
ratios after homologous challenge has been
previously reported.21 In view of this unex-
pected response, additional blood samples
were collected from index gilts in Group B
at 63 and 84 days post inoculation, and
some gilts still had high S:P ratios. It was
decided to cull these gilts, as it was possible
that they were still viremic, representing a
high risk for introduction of PRRSV into
the herd.5 These previously seropositive
animals might have been safely introduced
after a longer period in isolation, ie, 13
weeks.22

It is unclear why gilts in Category B
showed a secondary antibody response,
when animals challenged with a homolo-
gous strain of PRRSV under experimental
conditions usually do not.21 It might be
argued that inoculation with serum from
nursery pigs does not constitute a homolo-
gous challenge, as more than one viral
strain might be present in the herd.4 The
results in this study might have been differ-
ent because PRRSV titers in weaned pigs
tend to be higher than those commonly
used in experimental challenges.19 Virus
isolation, sequencing, and titration were
not performed on the nursery pig sera, so
the issues of whether the inoculum for each
group of gilts contained more than one
strain of PRRSV and what the exact viral
titer was in each inoculum remain
unresolved.

Inoculation of replacement gilts with
PRRSV-infected pig serum was successful
in achieving seroconversion in these ani-
mals. However, this method of exposure
obviously carries some risks, because serum
from nursery pigs may contain other
pathogens. This is especially important in
areas where classical swine fever is still a
problem. Also, it is critical that the accli-
matization unit be placed in an isolated
site, away from the rest of the herd, to

prevent accidental re-infection of the sow
herd or introduction of new strains of
PRRSV.

Assessment of S:P ratios is not a reliable
indicator that either seronegative animals
(Category A in this study) or seropositive,
non-exposed animals (Category C in this
study) are not viremic and do not represent
a source of infection to the recipient herd.
There is no evidence that S:P ratios corre-
late well with viremia or virus shedding.23

Finally, it is important that further research
using PRRS bioassay be undertaken to de-
termine whether the seropositive, inocu-
lated animals (Category B) that had high
S:P ratios throughout the trial period rep-
resented a reservoir of PRRSV and a source
of infection, since culling these persistently
seropositive animals is a detriment to the
profitability of the herd.

Implications
• Inoculation of PRRSV-negative

replacement gilts with serum collected
from nursery pigs presumed to be
PRRSV-viremic resulted in
seroconversion of all 50 gilts tested.

• This method was successful in
exposing replacement gilts to the
herd’s homologous strain or strains of
PRRSV during acclimatization.
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