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I n t r o d u c t i o n
Porcine reproductive and respiratory syndrome (PRRS) constitutes 

one of the most important diseases that the swine industry faces 

today (1). Porcine reproductive and respiratory syndrome virus 

(PRRSV) is an RNA virus classified in the family Arteriviridae, order 
Nidovirales (2). In order to properly solve PRRS problems in the field, 
a clear understanding of the kinetics of the virus and the immune 
response to PRRSV infection in the pig is necessary. Regarding the 
kinetics of the virus, PRRSV causes a prolonged acute infection in 
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A b s t r a c t
Porcine reproductive and respiratory syndrome virus (PRRSV) causes a prolonged active infection followed by a persistent 
infection in lymphoid tissues lasting for several months. Pigs develop both an antibody and cell-mediated immune response 
following PRRSV infection, but the specific role of each type in the development of protective immunity and clearance of the 
virus is not yet known. The aims of this study were to characterize the dynamics of PRRSV persistence from 0 to 135 d post 
infection (pi), characterize the kinetics of the antibody mediated immune response following PRRSV infection, and characterize 
the cell mediated immune responses to PRRSV infection. Eighty, 4-month-old PRRSV-free gilts were obtained from a source 
known to be negative for PRRSV. On day 0, gilts were infected intranasally with 102.4 TCID/50 MN 30-100 PRRSV. Following 
infection, animals were bled between days 0 to 135 pi. Viremia was detected up to day 30. Serum antibody response (by enzyme-
linked immunosorbent assay [ELISA] and virus neutralization antibody) was detected from day 14 to 120 pi. Cell-mediated 
immune response represented by interferon gamma (IFN-) was detected from day 14 to 120 pi. Persistence of PRRSV in tissues 
was confirmed by reverse transcriptase polymerase chain reaction (RT-PCR) between days 30 to 135. These results indicate that 
serum neutralizing antibodies and IFN- play an important role in the clearance of PRRSV. Nevertheless none of the parameters 
measured (virus neutralizing antibodies), either alone or in combination, are solely responsible for the clearance of the virus 
from the host and the development of sterilizing immunity.

R é s u m é
Le virus du syndrome respiratoire et reproducteur porcin (PRRSV) cause une infection active prolongée suivie d’une infection persistante 
dans les tissus lymphoïdes qui durent plusieurs mois. Suite à l’infection par le PRRSV les porcs développent une réponse immunitaire 
humorale et à médiation cellulaire, mais leur rôle spécifique dans le développement d’une immunité protectrice et l’élimination du virus 
n’est pas connu. Les objectifs de l’étude étaient de caractériser la dynamique de la persistance du PRRSV de 0 à 135 j post-infection (PI), 
caractériser la cinétique de la réponse humorale suite à l’infection par le PRRSV, et caractériser la réponse à médiation cellulaire suite à 
l’infection par le PRRSV. Un total de 80 cochettes âgées de 4 mois et exemptes de PRRSV ont été obtenues d’un élevage reconnu négatif 
pour le PRSSV. Au jour 0, les cochettes ont reçu par voie intra-nasale 102,4 TCID/50 de la souche MN 30-100 du PRRSV. Suite à l’infection, 
des prélèvements de sang furent obtenus des animaux entre les jours 0 et 135. Une virémie a été notée jusqu’au jour 30 pi. Une réponse 
humorale (détectée à l’aide d’une épreuve ELISA et d’un test de neutralisation virale) a été détectée entre les jours 14 et 120 pi. L’immunité 
à médiation cellulaire, représentée par l’IFN-, a également été détectée du jour 14 jusqu’au jour 120 pi. La persistance du PRRSV dans les 
tissus du jour 30 au jour 135 pi a été confirmée par réaction d’amplification en chaîne par la polymérase à l’aide de la transcriptase inverse 
(RT-PCR). Ces résultats indiquent que les anticorps sériques neutralisants et l’INF- ont un rôle important dans la disparition du PRSSV. 
Malgré tout, aucun des paramètres mesurés, (anticorps neutralisants), soit seul on en combinaison, n’est responsable à lui seul de l’élimination 
du virus chez l’hôte et du développement d’une immunité stérilisante.
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pigs, where the viremic period may last for 4 to 5 wk, followed by 
a persistent infection in lymphoid tissues lasting several months (3). 
Persistent infection is defined as “the continued presence of a patho-
gen in a host beyond the acute symptomatic phase of infection” (4). 
The persistence of PRRSV involves a continuous low level of viral 
replication but is not a true steady-state persistent infection (5). 
Porcine reproductive and respiratory syndrome virus persistence 
has been detected up to 157 d post infection (pi) in weaned pigs (3). 
In contrast, PRRSV persistence in adult sows appears to be of a 
shorter duration and has been reported only up to 42 to 86 d pi. (6). 
In support of this work, Batista and others (7) reported that PRRSV 
persistence in breeding age female swine was not detected during 
the period of 120 to 180 d pi. Furthermore, this study also docu-
mented that shedding of the virus from experimentally infected 
animals was not detected from 90 to 180 d pi.

The immune response following PRRSV infection is also very 
complex. In contrast to swine influenza virus that elicits inflamma-
tory cytokines and interferon responses in the lung and is rapidly 
cleared from the host within 1 wk of infection (8), PRRSV infection 
induces a prolonged active viremia and persistent infection (9–11). 
Therefore, the immune response to PRRSV in pigs appears to be 
relatively ineffective in eliminating the virus from the circulatory 
system and lymphoid tissues during the acute and chronic phases 
of the disease.

Pigs develop both antibody (AMIR) and cell-mediated (CMIR) 
immune responses following PRRSV infection, but the specific role 
of each type in the development of protective immunity and clear-
ance of the virus is not yet known. The immunoglobulin (Ig)M 
antibodies are detected approximately 5 to 7 d pi and then decline 
rapidly to undetectable levels after 2 to 3 wk (12). The IgG antibodies 
are first detected by enzyme-linked immunosorbent assay (ELISA) 
7 to 10 d pi, peak at 2 to 4 wk pi, remain constant for months, and 
then decline to low levels by 300 d pi (13). Antibody responses 
detected by ELISA and indirect fluorescent antibody test (IFA) do 
not appear to be protective and, thus, may be directed against the 
viral nucleocapsid. The IgG antibodies that neutralize viral infectiv-
ity and are directed against glycosylated protein (GP)5, GP4, and 
matrix (M) can be detected as early as 3 wk pi and as long as 604 d 
pi (14). Recently, Osorio and others (15) demonstrated, using passive 
transfer, that PRRSV neutralizing antibodies may play a role in 
protective immunity against the reproductive form of the disease. 
Following PRRSV clearance, the pig apparently has lifelong immu-
nity against the homologous strain (15).

A comprehensive understanding of the CMIR is not available at 
this time (16). An antigen-specific CMIR has been described follow-
ing PRRSV infection with field isolates. T-cell responses are detect-
able in blood approximately 4 wk pi and are present for extended 
periods ( 1 y) (17). A measurement of T-cell response to PRRSV 
infection that has been used extensively is the production of the 
interferon gamma (IFN-). The IFN- is a cytokine produced by  
T-cells and has been associated with protection against viral infec-
tions (18–20). The major function of IFN- is to regulate expression 
of molecules involved in antigen processing and presentation, such 
as proteasomes and the major histocompatibility complex (MHC), 
which are required for T-cell stimulation and recognition of cytotoxic 
T-cells (21).

Recently it has been hypothesized that both virus-specific IFN--
secreting T-cells and virus neutralizing antibodies are correlates of 
protective immunity following PRRSV infection. Meier and others 
(17) reported that virus-specific IFN--producing lymphocytes in 
the blood of pigs were not detected until 13 wk pi with virulent 
PRRSV or 8 wk after a live, attenuated booster vaccination. In 
another study using an Aujeszky’s Disease live, attenuated vaccine, 
high numbers of IFN--producing lymphocytes were detected within 
2 wk after a secondary immunization. In contrast, IFN- response 
was not achieved until 23 wk after a similar immunization protocol 
using a PRRSV vaccine (22–23).

A key population in the swine breeding herd is the replace-
ment gilt pool. In commercial farms, it is important to promote 
natural exposure of replacement gilts to PRRSV to induce protective 
immune response and to mitigate persistent infection. Therefore, 
groups of young replacement females are deliberately infected to 
allow sufficient time for viral clearance and to develop a protective 
immune response. To better understand the dynamics of PRRSV in 
a large population, we assessed the virological and immunological 
parameters of PRRSV infection in a large group of breeding age 
female swine under commercial conditions. The aims of this study 
were to characterize the dynamics of PRRSV persistence from 
0 to 135 d pi, the kinetics of AMIR following PRRSV infection, 
and the CMIR to PRRSV infection. The ultimate objective was to 
establish improved control protocols leading to the eradication  
of PRRSV.

M a t e r i a l s  a n d  m e t h o d s

Source of animals and housing
Eighty, 4-month-old PRRSV-free gilts were obtained from a source 

known to be negative for PRRSV based on 5 y of diagnostic data and 
the absence of clinical signs of PRRSV in all phases of production 
(1,24,25). The gilts were housed at the University of Minnesota  
Swine Disease Eradication Center research farm in a mechanically 
ventilated finishing building consisting of 10 pens, each being 10 m 
by 2.5 m in size with partially slatted floors. Animals were placed 
12 per pen and provided 2 m2 space. During the entire study, animals 
were cared for according to approved guidelines of the University 
of Minnesota Institutional Animal Care and Use Committee 
(IACUC).

Experimental infection
Upon arrival, all gilts were individually identified using numbered 

ear tags. On day 0, gilts were infected intranasally with 5 mL of cell 
culture fluid containing 102.4 TCID/50 of the PRRSV field isolate of 
MN 30-100 (passage 3) (26). To assess the PRRSV status of the 
population over the course of the study, a monitor group of 15 index 
gilts was organized by randomly selecting 1 to 2 animals from each 
pen. This sample size was sufficient to estimate prevalence when 
the true expected prevalence was  10% or  90% at a 95% confi-
dence with ± 10% accuracy (27). On day 0, 3 8-week-old PRRSV naïve 
gilts originating from the same source were housed in a separate 
facility, 30 m from the experimental facility and served as negative 
controls.
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Assessment of clinical signs
Clinical signs (depression, anorexia, fever, respiratory distress) 

and mortality were observed once a day for the first 7 d pi (26).

Assessment of PRRSV viremia
Following experimental infection, animals were bled on days 0, 

3, 7, 21, 30, 50, 70, 90, 100, 110, 120, and 135 pi. Sera were tested for 
PRRSV nucleic acid by reverse transcriptase polymerase chain  
reaction (RT-PCR) and for active PRRSV by virus isolation (VI). 
Specifically, the Taqman PCR (Perkin-Elmer Applied Biosystems, 
Foster City, California, USA) (28) was used and samples were 
assessed by VI for active virus using MARC-145 continuous cell lines 
and porcine alveolar macrophages (29).

Assessment of PRRSV persistence
Ten randomly selected animals were marketed on days 30, 50, 70, 

90, 100, 110, 120, and 135 pi. In order to avoid cross contamination, 
animals were transported in a truck that had been washed, disin-
fected thoroughly, and had a 24 h period of no contact with other 
animals prior to transport. Animals were transported directly to a 
slaughterhouse 200 miles away from the research farm and were 
housed for 12 h in isolated pens. The experimental animals were 
always the first to be slaughtered and the ear tag was not removed 
until the researchers could individually identify both the head and 
the carcass before processing. Then selected tissues were collected 
at slaughter and tested for the presence of virus. The samples were 
always taken by the same investigators, who wore latex gloves and 
changed them between animals. The sampling equipment was also 
disinfected between animals. The sample size of 10 gilts per slaugh-
ter group could detect at least 1 PRRSV-infected gilt, assuming an 
estimated prevalence of 20% and a 95% confidence (26). Tonsils, 
superficial inguinal, and sternal lymph nodes (LN) were collected 
from each gilt, based on ease of accessing these sites at slaughter. 
Data from a previous study demonstrated frequent detection of 
PRRSV nucleic acid by Taqman PCR in these samples (26). Additional 
lymphoid tissue was also collected (tracheobronchial LN, medial 
iliac LN, and/or lateral retropharyngeal LN) when they could be 
clearly identified. Samples were collected during the evisceration 

process on the kill floor or as carcasses were kept at 4°C. Samples 
were pooled by individual animal, transported on ice to the 
University of Minnesota Veterinary Diagnostic Laboratory, and tested 
for PRRSV by RT-PCR and VI. Prior to pooling, all tissues were 
confirmed to be of lymphoid origin by microscopic examination and 
evaluated for the presence of lesions suggestive of PRRSV infection 
(11,30). The open reading frame 5 (ORF 5) region of representative 
PRRSV isolates was sequenced in order to determine the homology 
with the isolate used for the infection (31). Sera from negative con-
trols were tested for the presence of PRRSV antibodies (sample-to-
positive ratio  0.4) by IDEXX ELISA (IDEXX Laboratories 
Westbrook, Maine, USA) (32).

Antibody and cell-mediated immune response
Animals were bled on days 0, 3, 7, 21, 30, 50, 70, 90, 100, 110, 120, 

and 135 pi. Sera were tested for the presence of PRRSV antibodies 
by IDEXX ELISA and serum neutralization test (SN), currently a titer 
of  1:4 is considered positive (33).

Blood mononuclear cells (BMC) were analyzed for the presence 
of IFN--producing cells by enzyme-linked immunospot assay 
(ELISPOT), as previously described by Zuckermann and others  
(22), flow cytometry (FC) using a FACS flow cytometer (Becton 
Dickson FACS Caliber), and using computer software (Cell Quest; 
BD Bioscience, San Jose, California, USA) (34–36).

R e s u l t s

Clinical signs
Clinically, 90% of the animals were depressed, anorexic, and 

pyrexic (40 to 41.5°C) for approximately 48 to 72 h pi. There was no 
mortality.

Detection of PRRSV and virus-specific antibody
All 15 gilts from the monitor group were PRRSV-negative on 

arrival, as verified by PCR, VI, and ELISA. Serial testing of the 
monitor gilts indicated successful experimental infection. On  

Figure 1. Detection of porcine reproductive and respiratory syndrome virus 
(PRRSV) in pig sera between days 0 to 135 postinoculation (pi). The poly-
merase chain reaction (PCR) detected PRRSV in the blood from days 3 to 
30 pi and by virus isolation only between days 7 and 15 pi.
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Figure 2. A comparison of the mean of enzyme-linked immunosorbent assay 
(ELISA) and virus neutralizing antibodies (ranges in parenthesis) response 
between days 0 and 135 of the study. Antibodies were detected in 100% 
of the experimental animals from day 14 to 135 postinoculation (pi). In 
comparison, virus neutralizing antibodies were detected in the experimen-
tal animals on day 14 but were not present in 100% of the experimental 
animals until day 50 pi.
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day 3 pi, 15 out of 15 gilts were PCR positive and 0 out of 15 were 
VI positive (Figure 1). The ORF 5 region of a randomly selected 
PRRSV isolate from an index pig was 100% homologous with the 
isolate used for the experimental infection. On day 7 pi, 15 out of 
15 gilts in the monitoring group were PCR positive and 8 out of 
15 were VI positive; however, all were still ELISA negative. On 
day 14 pi, 15 out of 15 gilts in the monitoring group were ELISA 
positive, while 15 out of 15 and 9 out of 15 were PCR and VI posi-
tive, respectively. The number of ELISA positive monitoring gilts 
detected from days 30 to 135 pi were as follows: 15 out of 15 (days 30, 
50, 70, 90, 100, and 110 pi) and 12/15 (day 135 pi) (Figure 2). The 
number of serum neutralizing antibodies positive gilts were 0 out 
of 15 for days 0 and 7 pi, 8 out of 15 for day 14 pi, 10 out of 15 for 
day 21, 15 out of 15 for days 30 to 120, and 6 out of 6 for day 135 
(Figure 2) with serum neutralizing antibody titers ranging from 
1:2 to 1:128 (Figure 2). All sera samples collected on days 30 to 
135 were PCR and VI negative except for 1 out of 15 for PCR on  
day 30.

Porcine reproductive and respiratory syndrome 
virus persistence

On days 30 to 100 pi, all tissue pools were positive for PRRSV with 
1 exception at day 90 (Figure 3). On day 110, 120, and 135 pi, 80%, 
30%, and 20% of the tissue pools, respectively, were positive for 
PRRSV. Histological lesions typical of PRRSV infection characterized 
by germinal center hypertrophy and hyperplasia, germinal center 
necrosis, and cystic spaces with polykaryocytes were observed in 
lymphoid tissue in samples collected at all sampling times (30). All 
samples were negative for VI with the exception of the samples from 
day 30. The negative control gilts remained ELISA and VI negative 
throughout the study.

Porcine reproductive and respiratory syndrome 
virus cell-mediated immune response

Both FC and ELISPOT assays were employed to assess antigen-
specific IFN- production from day 0 to 135 of the experiment.  
The ELISPOT assay resulted in a similar response pattern. There was 
an early response detected at 14 d, which peaked between 50 to  
70 d and started decreasing thereafter (Figures 4 and 5). T-cell prolif-
eration encompassed CD4, CD8, and  T-cell population. T-cell 

Figure 3. The percentage of gilts with porcine reproductive and respiratory 
syndrome virus (PRRSV) in tissues between days 0 and 135 post infection 
(pi) of the study. Tissue homogenates were positive between day 30 to 135 pi 
but decreased from 100% on day 100 to 20% positives on day 135 pi.
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Figure 4. Interferon-gamma (IFN-) secreting cells from day 14 to 120 post 
infection (pi) as reported using ELISPOT. The IFN- production was first 
detected on day 14 pi, peaked on day 70, and decreased thereafter.
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Figure 5. The percentage of interferon-gamma (IFN-) producing cells from 
day 14 to 120 post infection (pi) as reported using flow cytometry. The 
IFN- production was first detected on day 14 pi, peaked on day 50, and 
decreased thereafter.
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Figure 6. The percentage of total cell proliferation (CD-4 and -) against 
porcine reproductive and respiratory syndrome virus (PRRSV) from day 0 
to day 135 post infection (pi) of the experiment using flow cytometry. T-cell 
proliferation was detected on day 14, peaked around day 50 to 70 pi, and 
decreased thereafter.
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proliferation followed a pattern similar to IFN- production with 
the initial response detected at 14 d pi with a peak between 50 to 
70 d (Figure 6).

D i s c u s s i o n
This study was undertaken to describe PRRSV persistence and 

the immune response to infection in a large population of experi-
mentally challenged gilts. The study was unique in that it involved 
80 4-month-old gilts housed under commercial conditions for 
an extended period of time (6 mo). It was designed to improve 
understanding of the kinetic of the virus and the immunological 
response in gilt acclimatization practices that are currently used 
in the field. The first parameter assessed was the kinetic of the 
virus following experimental infection. Data from the monitor gilt 
group indicated successful experimental infection with detect-
able viremia for up to 30 d pi. Sera samples from the index gilts 
were positive to RT-PCR on days 3, 7, 14, 21, and 30. In contrast, 
a lower number of sera collected on the same sampling days 
were VI positive demonstrating the superior sensitivity of the  
PCR assay.

Persistence of PRRSV in tissues was confirmed between days 30 
and 135 by PCR. Lesions related to PRRSV infection were detected 
histologically following microscopic evaluation of lymphoid tissue 
collected between days 30 and 135, as described by Rossow (30). Sera 
samples were also positive by VI on days 7 and 14. As shown, lower 
numbers of samples were VI positive, indicating that the PCR test 
possesses a higher degree of sensitivity than VI. Sensitivity of the 
TaqMan PCR used in this study has been reported to be 0.1 TCID50/mL. 
This lower sensitivity of VI demands the use of different diagnostic 
tests to confirm results during an experimental study. The PRRSV 
RNA was detected in breeding age female swine up to 135 d, 
although a reduction in the number of persistently infected animals 
was observed between day 100 and day 135 pi. These data differ 
from our previous study that reported the inability to detect PRRSV 
persistence on days 120, 150, and 180 pi using animals of the same 
age and the same viral strain (7). One explanation for this difference 
might be that some gilts in the present study may have harbored 
PRRSV in lymphoid sites that were not sampled in the former study. 
Another explanation might be the individual variation in the 
immune response in a population of pigs, resulting in the animals 
taking longer to clear the virus. However, both studies used the same 
strain of the virus and the same genetics of animals from the same 
farm. This suggests that PRRSV persistence may not necessarily be 
associated with genetic line or farm source.

An important observation was the detection of PRRSV in tissues 
despite the presence of virus neutralizing antibodies and antibodies 
detected by ELISA and IFN-. Neutralizing antibody response is 
presumed to play an important role in resistance to reinfection and 
in prevention or reduction of viral spread from animal to animal, 
since virus neutralization antibodies have the potential to clear virus 
from the circulation (37). Nevertheless there are conflicting reports 
about the significance of antibodies in PRRSV protection, especially 
with regard to the PRRSV-specific neutralization response (5,10,37). 
Concurrent detection of neutralizing antibodies and infectious 
PRRSV in the blood of infected animals has led to the hypothesis 

that neutralizing antibodies do not play a role in protection against 
PRRSV infection (5,10,36). In the present study, PRRSV in the blood 
(days 3 to 30 pi), as well as PRRSV in the tissue (days 30 to 120 pi), 
was observed concurrently with SN antibodies (days 21 to 135 pi), 
although it could be argued that viremia decreased over time fol-
lowing the appearance of SN antibodies. The SN test was performed 
using PRRSV MN 30-100, the same strain that was used for the 
experimental infection. This finding might be due to the fact that the 
early, low amounts of neutralizing antibodies may not be sufficient 
to control replication of the virus. Osorio and others (17) reported 
that passive maternal antibodies transferred to piglets in colostrum 
resulted in the protection of piglets against the development of 
clinical symptoms and reduction of viremia, however, in that study 
the SN titers were higher (1:16) than those early SN titers (0 to 1:8) 
detected in our study. This finding might be due to the fact that the 
early level of neutralizing antibodies may not be sufficient to control 
replication of the virus. A full understanding of the role in protection 
of AMIR and neutralizing antibodies is further complicated by the 
lack of information about protective epitopes and when effective 
levels of relevant antibodies are attained.

The present results also suggest that IFN- is probably involved 
in the clearance of virus from blood since IFN- was detected as 
early as 14 days pi, peaking between 50 and 70 d pi. Nevertheless, 
it appears that the low levels of SN titers present during viremia 
were not sufficient to clear the virus before it spread to the lymphoid 
tissue. Also, the fact that the virus persisted in the lymphoid tissue 
after IFN- levels dropped, suggests that some other immune factor 
is associated with viral clearance and sterilizing immunity. The 
results from both the ELISPOT and FC assays demonstrated that 
PRRSV-specific IFN- secreting-cells were detected early after infec-
tion and persisted at low levels until day 135 pi. The number of 
IFN- secreting-cells increased after the acute viremia had resolved, 
but decreased before resolution of the presence of virus in tissues. 
This finding contrasts with previous results indicating that virus-
specific IFN--producing lymphocytes in the blood of pigs were not 
detected until 13 wk after infection with virulent PRRSV or 8 wk 
after a live, attenuated virus booster vaccination (22,23). It is not 
clear why, in the present study, results differ in the chronology of 
the IFN- response. Differences may be due to the viral strain used, 
such as that this was a field strain and not an attenuated strain or to 
differences in the sensitivity of the assays. The differences found 
between the ELISPOT and FC could be explained by differences in 
the 2 tests. The ELISPOT incubates PBMC for only 20 h, avoiding 
cell proliferation. In contrast, flow cytometry has a longer incubation 
period of 72 h. Polyclonal activation of B cells, simultaneous with 
development of antiviral immune response, has already been shown 
in other arterivirus infections, such as murine LDV infection (38). 
Asai et al (39) have demonstrated that interleukin (IL)-6 increased 
in sera from PRRSV-infected pigs during the 1st wk of infection. 
Production of this cytokine by activated macrophages may partially 
explain the polyclonal activation of B and T cells. Interleukin-6  
is known to be a multifunctional cytokine, acting both in the dif-
ferentiation of B cells into plasma cells and in T cell activation (40). 
The longer period of incubation might allow for non-specific T-cell 
proliferation, which could explain the increase in IFN- secreting-
cells detected in flow cytometry but not in the ELISPOT assay. 
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Alternatively, these differences may only be a reflection of the test 
sensitivity.

Finally, it must be stated that our study evaluated CD-4, CD-8, 
and  lymphocyte subset populations following exposure to PRRSV. 
It is clear that  lymphocytes had a higher response in both antigen 
specific proliferation and IFN- production. Therefore, we could 
hypothesize that this population might be responsible for the clear-
ance of the virus in conjunction with SN antibodies. Nevertheless, 
this hypothesis remains to be proven.

To the author’s knowledge, this was the largest immunological 
and virological PRRSV infection study ever performed in gilts. The 
information generated from this study is important for the swine 
industry since it brought forth a new perspective on the dynamics 
of PRRSV persistence and on the kinetics of the AMIR and CMIR of 
PRRSV in a large population of gilts. This information can hopefully 
be used to better define the time of gilt quarantine after exposure, 
thus enhancing the efficacy of gilt acclimatization protocols, result-
ing in improved disease control. Also, knowing the kinetics of the 
AMIR and CMIR will better define the necessary amount of time for 
farm closure to avoid persistent infection during a farm closure 
protocol, which is used in the control and eradication of PRRSV in 
the field.

In conclusion, this study enhanced the understanding of the 
virological and immunological response following PRRSV infection 
in a large population of breeding age female swine. The kinetics of 
both SN antibodies and IFN- in the early and late phases of the 
infection are now better understood. It is clear that none of the 
parameters measured (SN antibodies, IFN-), either alone or in 
combination, are solely responsible for clearance of the virus from 
the host and the development of sterilizing immunity. Future stud-
ies should focus on repeating this study using larger sample sizes 
resembling actual commercial conditions, as well as assessing other 
key immunological responses that bring about the elimination of 
virus from persistently infected gilts. Answers to these issues could 
prove to be very helpful in refining protocols for the control of PRRS 
throughout the global swine industry.
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